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Synthesis and characterization of Fulvestrant and Paclitaxel 
conjugates with polyamidoamine dendrimer fourth generation

Konrad Wróbel  , Stanisław Wołowiec  

Institute of Medical Sciences, Medical College, Rzeszów University, Rzeszów, Poland

ABSTRACT
Introduction and aim. Poorly soluble anticancer drugs can be attached covalently into biologically inert macromolecule in or-
der to administrate a drug as water soluble form. It was proven that covalent linkers, for instance amide or carbamate bonds are 
susceptible to hydrolysis. Thus the attached drug can be released from the conjugates in tissue, specifically within the targeted 
cell. We aimed at construction of water soluble conjugates of Fulvestrant and Paclitaxel with PAMAM G4 dendrimer. In order to 
obtain water soluble conjugates the amine groups were substituted with R-glycidol.
Material and methods. Polyamidoamine dendrimer of fourth generation was synthesized and examined by detailed NMR 
analysis in water and in DMSO. The conjugates were covalently linked to amine groups of PAMAM after activation of Fulvestrant 
17-OH group with 4-nitrophenylchloroformate and activation of end-carboxyl group of Paclitaxel succinate. 
Results. The method of binary conjugate PAMAMG4-Fulvestrant-Paclitaxel synthesis was elaborated and the product was char-
acterized by physicochemical methods.
Conclusion. The glycidylated PAMAMG4-Fulvestrant-Paclitaxel conjugate is better soluble in water than unconverted drugs.
Keywords. PAMAM dendrimer, double-conjugation, Fulvestrant, Paclitaxel, anticancer drug delivery system
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Introduction
It is estimated that nearly 2 million of US inhabitants 
will be diagnosed with cancer in 2022 and more than 
600  000 deaths (due to cancer) will be reported. In 
comparison WHO data from 2020 shows that cancers 
mortality reached 10 million (nearly one in six of all re-
ported deaths globally was due to cancer). After heart 
disease cancer is second leading cause of death in US. 
Since early 1960s the 5-year relative survival rate (all 
cancers combined) has increased from 39% to 68% 
among White population and 27% to 63% among Black 
population of Americans as a result of improvements 
in treatment and diagnostic approaches. Main conven-
tional methods of treating cancer could be distinguish 
as chemotherapy, radiotherapy and surgical treatment. 
In recent years some novel strategies such as targeted 

drug therapy, stem cells therapy, gene therapy or therapy 
based on systems for drug delivery have been developed 
for further improvement of survival rate and to over-
come some limitations of using „traditional” methods.1-4

PAMAM dendrimers are one of extensively tested 
drug delivery systems for improving outcomes of che-
motherapy by increasing water solubility, absorption and 
cellular uptake of drugs applied in cancer systemic treat-
ment. These spherical, highly branched molecules build 
up with repeatedly added ethylenediamine and methyl 
acrylate to diamine core are suitable for functionalization 
with anticancer drugs because of having superficial func-
tions such as amine or hydroxyl groups which may be uti-
lized to covalently bond dendrimer with other molecules 
(via direct bonding or cleavable linkers). It was shown 
that PAMAM G4 functionalization with Paclitaxel (P) 

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0000-0002-0509-7791
https://orcid.org/0000-0003-3215-9350
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and omega-3 fatty acids enhance anticancer activity of P 
against human esophageal cancer in vitro model. More-
over it was recently proved that Fulvestrant and Lapatinib 
conjugated with partially glucoheptoamidated PAMAM 
G3 gain ability to promote apoptosis in senescent breast 
cancer cell lines of different receptor status.4-8 

Paclitaxel, as one of the taxanes, is commonly used 
in treatment of cancer. P is approved by FDA to treat 
breast, ovarian, lung cancers and also Kaposi’s sarco-
ma. Moreover, it could be used in systemic therapy (as 
off-label treatment) of gastroesophageal, endometri-
al, cervical, prostate, head and neck cancers, as well as 
sarcoma, lymphoma, and leukemia. It was commonly 
believed that predominant mechanism of P anticancer 
effect emerges from its ability to disruption in microtu-
bule stabilization/destabilization process (inducing po-
lymerization and stabilization of microtubules) resulting 
in mitotic arrest. However, such conception changes in 
recent years due to extensive investigations of P on bi-
ological models. It was shown that P concentrations in 
primary breast tumors are below level required to elic-
it sustained mitotic arrest. Alternative hypothesis sug-
gests that P efficacy may be explained by its ability to 
cause cell death in interphase instead of affecting mito-
sis (due to interference with cell signaling, trafficking, 
and microtubule-mediated transport). It was proved (in 
primary human breast cancers models) that P effica-
cy could be effectively explained by its ability to cause 
chromosome missegregation on abnormal mitotic spin-
dles. In addition it is suggested that P cytotoxicity could 
be result of some other factors for example its ability to 
hyperphosphorylation of Bcl-2, induction of calcium 
ions release by mitochondria or modulatory effect on 
miRNA expression profiles. P bioavailability is signifi-
cantly limited by poor water solubility of this drug and 
first-pass metabolism. To improve P pharmacokinetic 
Nab-paclitaxel, a P complex with albumin was approved 
by FDA to treat metastatic breast cancer in 2005.9-14

One of drugs commonly used in hormonal treatment 
of hormone sensitive breast cancers is Fulvestrant. Due to 
high affinity to estrogen receptor (ER) and lack of intrin-
sic activity Fulvestrant acts as competitive antagonist. In 
addition Fulvestrant accelerate ER protein degradation 
and therefore it is defined as selective estrogen receptor 
degrader (SERD). Instead of proven high efficacy in sys-
temic therapy of patients with hormone receptor-positive 
locally advanced or metastatic breast cancer (who have not 
received hormonal treatment before) application of Ful-
vestrant has some significant limitations. The main limita-
tion is poor water solubility of Fulvestrant which leads to 
necessity of intramuscular application and such route of 
administration limits volume and dose of drug.15-18

Combination therapy is intensively tested approach 
for increase efficacy of anticancer treatment by synergistic 
or additive effect of drug combination. Application of two 

or more drugs (combined) of different mechanisms of ac-
tion and toxicity profiles may lead to overcome drug resis-
tance of cancer cells, enhancement of anticancer effect and 
also decrease systemic toxicity of such therapy (for exam-
ple by reduced doses of each applied drug). Combination 
of Lapatinib and Capecitabine was proved to be signifi-
cantly more effective than Capecitabine alone in women 
with advanced HER2- positive breast cancer (treated be-
fore with anthracycline, taxane and even Trastuzumab). In 
mentioned study elongation of median time to progression 
from 4.4 months for Capecitabine alone to 8.4 months for 
combination with Lapatinib was reported.19,20 

The aim of our study was to conjugate polyamido-
amine dendrimer of fourth generation (PAMAM G4) 
with P by succinate linker and Fulvestrant through car-
bonyl linker and to characterize conjugates using 1-D 
and 2-D NMR spectroscopy (1H,13C, COSY, HSQC, 
HMBC). Generally the PAMAM and other type den-
drimers are currently extensively studied as macromo-
lecular carriers of drugs due to their radial geometry, 
strictly defined molecular weight and molecular size in 
contrary to other polymers, which are polydispersed 
macromolecules. We have elaborated an effective pro-
tocol to obtain the conjugate, which are very well wa-
ter-soluble due to substitution of PAMAM amine 
groups with 2,3-dihydroxyproyl substituents by reaction 
with R-glycidol. The degree of PAMAM G4 substitution 
with drugs was low enough to maintain the solubility of 
the conjugates from one side and to obtain high drug 
load of macromolecular carrier. Additionally we have 
applied PAMAM G4 as the carrier instead of previous-
ly used PAMAM G3 as core for conjugates of Lapatinib, 
Fulvestrant, Simvastatin, Celecoxib, or Nimesulide.8,21,22

Aim
Paclitaxel and Fulvestrant are commonly used antican-
cer drugs. They are the compounds which are highly hy-
drophobic and therefore sparingly soluble in water. We 
aimed at synthesis of potential drug delivery system by 
conjugating both drugs with high molecular weight poly-
amidoamine dendrimer of fourth generation (G4) in or-
der to increase the solubility of the drugs. Especially we 
aimed at the conjugate with both drugs attached to one 
macromolecule as combination therapy approach (bina-
ry conjugate). In order to reach the goal we have applied 
known methods of activation and linking the drugs into 
the G4 carrier, and characterized the final product and 
all compounds used to construct binary conjugate by nu-
clear magnetic resonance spectroscopy and determined 
the size of conjugates by dynamic light scattering method. 

Material and methods
Materials
PAMAM G4 dendrimer was synthesized according to 
the general procedure described by Tomalia et al.23 The 
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chemicals used for synthesis: Paclitaxel, Fulvestrant, di-
methyaminepyridine (DMAP), 1-methyl-2-chloropyri-
dine iodide (Mukaiyama reagent), succinic anhydride, 
p-nitrophenyl-chloroformate (NPCF), bulk solvents 
and triethylamine were purchased from Merck (KGaA, 
Darmstadt, Germany).

Syntheses
Paclitaxel succinate (P-suc)
Paclitaxel was converted into 2-O-succinyl derivative 
according to the published method.24 In specific 75 mg 
P (87.7 µmoles) was dissolved in 5 ml CDCl3 and 250 µl 
pyridine. Succinic anhydride (10.0 mg; 100 µmoles) was 
added and the mixture refluxed for 8 hours. Then sol-
vents were removed under vacuum and the solid residue 
dissolved in  2 ml DMSO.

P-suc conjugation to PAMAM G4 and glycidylation
244 mg G4 (17.5 µmol) was dissolved in 3 ml DMSO. 
Meantime P-suc (87.7 µmoles) was activated by addition 
of 42 mg DMAP (337 µmoles) and 43 mg of N-meth-
yl-2-chloropyridinium iodide (168 µmoles) for 1 hr at 
room temperature. Activated P-suc was added dropwise 
into G4 solution in methanol and stored at 50 °C for 6 
hours. Afterwards, the mixture was transferred to dia-
lytic bag (cellulose MWcutoff = 3.5 kDa) and dialyzed for 
three days against water. The isolated yield was 217.1 
mg. The stoichiometry of the conjugate was estimated 
based on the 1H NMR spectroscopy. It was found that 5 
P-suc was attached per one equivalent of G4. According 
to the molecular formula of this conjugate: G45P, 18.9 
kDa, 11.5 µmoles of the conjugate was obtained; 65.7 % 
per dendrimer. Hydrodynamic diameter of nanoparti-
cle by DLS: numbered-averaged d(N) = 99.20 (± 7.28) 
nm. Polydispersity index (PDI) = 0.134 (0.016). Poten-
tial zeta (x) = 13.57 (± 0.43) mV. In repeated synthesis 
(starting with 60 µmoles of P and 15 µmoles (209 mg) 
G4) aimed at lower substitution the G44P was obtained 
and further remaining amine groups were converted by 
addition of R-glycidol (200 µL; 223 mg; 3 mmoles). The 
mixture was stored at ambient temperature for 12 hours 
and the solid product was identified as G44P110gl by NMR 
spectroscopy. Theoretical molecular weight – 30.0 kDa.  
The isolated yield was 279.2 mg (9.32 µmoles); 81 %. 

Fulvestrant conjugation to PAMAM G4
Fulvestrant (F) was substituted with p-nitrophenyl-
chloroformate (NPCF) as described before.8 In spe-
cific, 121.4 mg F (200 µmoles) was dissolved in 2 ml 
CHCl3 and 50 µL pyridine. NPCF (220 µmole, 44.3 mg) 
was added stepwise and the mixture was refluxed for 2 
hours. The solvents were removed in vacuo and the sol-
id residue was dissolved in 1 ml DMSO. This solution 
was added into 185 mg G4 (13 µmoles) in 2 ml DMSO. 
The mixture was stored at 45°C for 12 hours followed by 

isolation of the product by dialyzis. The product subject-
ed to glycidylation by addition of 100 µL R-glycidol and 
reacted 12 hours in methanol at ambient temperature. 
The product was worked up by dialysis, dried and iden-
tified by the 1H NMR as PAMAM G4 bearing average 
15 equivalents of succinate linked F and 66 equivalents 
of glycidol (gl); G415F66gl. Theoretical molecular weight  - 
24.5 kDa. Yield: 279.2 mg (11.4 µmoles); 87.6 %. Hydro-
dynamic diameter of nanoparticle by DLS d(N) = 138.23 
(± 6.24) nm. (PDI) = 0.155 (0.022). Potential x = 38.02 
(±  0.54) mV.

Double conjugate G4- Paclitaxel – Fulvestrant
Fulvestrant (17.6 mg, 29 µmoles) was activated with 
7.1 mg NPCF (35 µmoles) as before and added into 
35.9 mg of G45P (1.9 µmol) obtained before. The mix-
ture was stored at 45 °C for 12 hours followed by isola-
tion of the product by dialysis. The product was further 
converted by glycidylation with R-glycidol (100 µL) for 
12 hours in methanol at ambient temperature. Solvents 
were removed and the solid residue was worked-up by 
dialysis. The solid conjugate was  identified by the 1H 
NMR spectroscopy as the binary conjugate containing 
5 equivalents of succinate linked Paclitaxel, 10 equiva-
lents of carbamide linked Fulvestrant and 98 equivalents 
of 2,3-dihyroxypropyl residues attached to terminal ni-
trogen of the remaining PAMAM G4 primary nitro-
gen, G45P10F98gl. Theoretical molecular weight –35.0 kDa. 
Yield: 42.8 mg (1.22 µmole); 64 % per dendrimer. Hy-
drodynamic diameter of nanoparticle by DLS d(N) = 
113.41 (± 5.48) nm. (PDI) = 0.122 (0.015). Potential x = 
29.29 (±  0.72) mV.

Methods
NMR Spectroscopy
The 1-D 1H and 13C NMR spectra as well as 2-D 1H-1H 
correlations spectroscopy (COSY), 1H-13C heteronuclear 
single quantum correlation (HSQC), and heteronu-
clear multiple bond correlation spectra (HMBC) were 
recorded in deuterated water using Bruker 300 MHz 
(Rheinstetten, Germany) and worked up with TopSpin 
3,5 software at College of Natural Sciences, University 
of Rzeszów.

Dynamic light scattering
Hydrodynamic diameter and zeta potential were mea-
sured in aqueous solution using a Zetasizer nano ZS in-
strument for 1 mM conjugate concentration.

Results
The 1H and 13C NMR spectra of PAMAM G4 dendrimer
The PAMAM G4 dendrimer has an effective radial sym-
metry. The 1H NMR spectrum consists only of 6 meth-
ylene group resonances (broad triplets), the overlapped 
a0a1a2a3 a4, overlapped b0b1b2b3,b4 (both of 248 [H] in-
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tegral intensity) overlapped c0c1c2c3, and overlapped 
d0d1d2d3, (120 [H] intensity each), all from inner sphere 
shells and the separated triplets of c4

 and d4 (both of 128 
[H] integral intensity) from outer sphere fragment of 
terminal ethylenediamine group (for atom numbering 
see Fig. 1). G4 is well soluble in water, methanol and di-
methylsulfoxide. We have taken the 1H NMR spectra of 
G4 in D2O and in DMSO-d6 in order to characterize the 
G4 as later we will use it as macromolecular carrier to 
bind various substituents into terminal primary amine 
groups. The detailed peak assignment of 1H and 13C res-
onances was performed based upon 2-D 1H-1H COSY 
spectra as well as heteronuclear HSQC and HMBC 
measurements. The combined HSQC/HMBC for G4 in 
D2O and in DMSO-d6 are presented at Fig. 2 and Fig. 3, 
respectively.
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Fig. 1. Schematic representation of one arm of G4 
PAMAM dendrimer with atom numbering. The winding 
lines represent branching at nitrogen atoms. involved in 
branching

The characteristic feature of the 1H spectra presented as 
upper trace in 2-D maps at Fig.2 and 3 is the sharp trip-
let structure of outer sphere resonances of methylene d4

 

(depicted as d*) and c4 (c*) protons. These resonances 
are of special importance due to their proximity to ter-
minal amine groups. The 1H NMR spectrum taken in 
D2O shows especially sharp triplets of d* and c* (both 
128 [H[ intensity) if compare with those at spectrum 
taken in DMSO (Fig.3). Thus further conversion of syn-
thesized G4 by covalent attachment of substituents into 
terminal primary amine groups can be easily detected 
by changes of chemical shifts for c4 and d4 (c* and d* at 
Fig.2 and 3) promised the convenient experimental ev-
idence to follow the structural changes of PAMAM car-
rier upon chemical changes. The full description of the 
1H and 13C NMR is given in Table 1.

Table 1. The 1H and 13C NMR chemical shifts of PAMAM G4 
dendrimer in D2O and DMSO-d6

Solvent: D2O

locant ® a b c d

shell ¯ 13C 1H 13C 1H 13C 1H 13C 1H

0 - 3 49.1 2.75 32.9 2.36 36.9 3.23 51.4 2.56

4 49.1 2.75 32.9 2.36 41.8 3.17 39.9 2.65

Solvent: DMSO-d6

0 - 3 49.7 2.64 33.3 2.19 36.9 3.08 52.2 2.42

4 49.7 2.64 33.3 2.19 42.1 3.03 41.1 2.54

G4 conjugates with Paclitaxel and Fulvestrant
In our previous study we have applied the NMR spec-
troscopy to characterize the low molecular weight 

Fig. 2. Combined HSQC/HMBC map of PAMAM G4 in D2O. The 
1H and 13C resonances of c4 and d4 are described respectively 
as c* and d*, whereas c represents overlapped resonances of 
c0c1c2c3, analogously overlapped resonances of d0d1d2d3 are 
presented as d. There are no significant differences in chemical 
shifts for 1H and 13C resonances of a0, a1, a2, a3, and a4 and b0, 
b1, b2, b3, and b4 (both protons and carbons) therefore the 
resonances are labeled simply as a and b. The relevant HSQC 
coupling peaks (through one bond) are shown in grey scale as 
follows: e – Hb-Cb; f – Hd-Cd; f* - Hd*-Cd*; g – Ha-Ca; h* - Hc*-Cc*; 
h – Hc-Cc. The significant HMBC coupling peaks (long-range 
coupling) are represented in red/yellow scale as follows: i – Hb-
Ca; k – Hd*-Cc*; j – Hc*-Cd*; m – Hb-C(O); n – Ha-C(O); p – Hc*-C(O)

Fig. 3. Combined HSQC/HMBC map of PAMAM G4 in 
DMSO. The 1H and 13C resonances of c4 and d4 are described 
respectively as c* and d*, whereas c represents overlapped 
resonances of c0,c1,c2 and c3, analogously overlapped 
resonances of d0,d1,d2 and d3 are represented as d. There are 
no significant differences in chemical shifts for 1H and 13C 
resonances of a0,a1,a2,a3,a4 and b0,b1,b2,b3,b4 (both protons 
and carbons) therefore the resonances are labeled simply as 
a and b. The relevant HSQC coupling peaks are shown in grey 
scale as follows; e – Hb-Cb; f – Hd-Cd; f* - Hd*-Cd*; g – Ha-Ca; h* 
- Hc*-Cc*; h – Hc-Cc. The significant HMBC coupling peaks are 
represented in red/yellow scale as follows: i – Hb-Ca; k – Hd*-Cc*; 
j – Hc*-Cd*; m – Hb-C(O); n – Ha-C(O); p – Hc*-C(O)



446 European Journal of Clinical and Experimental Medicine 2023; 21 (3): 442–449

PAMAM G3 conjugates with covalently attached bio-
tin.25 Later we used PAMAM G3 macromolecular carrier 
to construct the drug delivery system (DDS) for antican-
cer drugs: Lapatinib (L) and Fulvestrant (F) and tested 
those conjugates against three breast cancer cell lines 
in vitro.7 We have found that G3-L-F binary conjugate 
promoted apoptosis in chemotherapy-induced senes-
cent breast cancer cells with different receptor status.8 
Here we have stepped further to increase the payload 
of PAMAM carrier by applying generation 4 dendrim-
er (G4). In previous G3-L-F conjugate the amine groups 
of the carrier were blocked by substitution with glu-
coheptonoamidate residues in order to maximize the 
conjugate solubility in water. According to our further 
discovery, that PAMAM dendrimer glycidylated with 
R-glycidol, in contrary to S-isomer, enantioselective-
ly penetrated cell membranes of both normal and can-
cer lines with high efficiency,26 we applied this DDS to 
construct the binary conjugate with celecoxib and sim-
vastatine and observed their increased additive cyto-
toxicity for cancer cell lines.21 Considering mentioned 
experience we applied G4 dendrimer as carrier for Pacli-
taxel, and for Paclitaxel and Fulvestrant anticancer drugs 
and converted them into R-glycidylated derivatives. We 
elaborated synthetic path for both and characterized the 
derivatives by NMR spectroscopy and estimated the size 
and potential zeta of nano-DDS by DLS method to ful-
ly characterize the obtained conjugates. The general for-
mula of studied conjugates are presented at Fig.4.
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Fig. 4. The general formula of obtained conjugates with 
atom numbering: G45P (a = 0, b = 5, c, d = 0); G44P110gl a = 
0; b = 4; c = 50; d = 10; G415F66gl a = 15; b = 0; c = 17; d = 32; 
G45P10F98gl (a = 10; b = 5; c = 49; d = 0)

Paclitaxel – G4 conjugate
In order to attach covalently Paclitaxel (P) to amine 
groups of G4 an additional functionalization was need-
ed. It was already demonstrated that succinic and glutar-
ic anhydrides attached to 2’ oxygen of P are convenient 
linkers.27,28 We have obtained 2’-o-succinated derivatives 
and used that to attach obtained P-suc using Mukaiya-
ma reagent to activate pending carboxyl group of succi-
nate linker. We have obtained the conjugate containing 4 
molecules of amide attached P-suc, G45P. The compound 
was well soluble in DMSO and slightly less soluble in 

water (ca 0.1 mM aqueous solution could be obtained). 
The conjugate was characterized by 1-D and 2-D 1H and 
13C NMR spectroscopy. COSY spectrum of G45P is pre-
sented at Fig. 5. Observed scalar coupling cross-peaks 
a, b, and c between methylene protons of PAMAM G4 
core were analogous to those found for G4 alone. The 
cross-peaks d – j enabled to assign the 1H resonances 
of P residue, even though some of them are hidden un-
der the broad residual peak of HDO. In order to further 
characterize the conjugate the heteronuclear 2-D 1H-13C 
HSQC and HMBC spectra were recorded and present-
ed as combined map at Fig.6. One-bond coupling cross-
peaks are in grey; all the G4 core were well visible and 
additionally some peaks of P were found. Although full 
13C resonances were not assigned to P residues, the long-
range couplings (in yellow-red color) enabled to con-
firm the assignments of all 1H resonances of P in G45P 
conjugate. The conjugate G45P was a semi-product to 
further attachment of another drug, namely Fulvestrant. 

Fig. 5. The 1H-1H- COSY spectrum of G45P conjugate in 
DMSO-d6. The relevant cross-peaks are: a – Hb(G4) / Ha(G4); b 
– Hd(G4) / Hc(G4); c –Hd*(G4) / Hc(G4); d – 14Hp / 13Hp; e – 3HP 

/ 5Hp ; f – 3HP / 2Hp ; g - 20αHp and 20βHp/5Hp ; h – 7Hp / 6Hp ; 
j – 3’Hp / NHp. The resonances from P are labeled with upper 
p, the resonances from PAMAM G4 core are designated in 
bracket as (G4). For atom numbering see Fig. 4

Glycidylated Fulvestrant – G4 conjugate
We aimed at construction of double-drug conjugate, 
with P and F (Fulvestrant). Previously we have elabo-
rated the method of covalent attachment of F to G3.8 
We applied the same pathway, namely substitution of 
F with NPCF followed by reaction of functionalized F 
with G4. The highly substituted G4 with 15 equivalents 
of F was obtained and converted by reaction with R-gly-
cidol to obtain finally G415F66gl. The 1H NMR spectrum of 
G415F66gl is presented at Fig.7A. The number of F residues 
and 2,3-dihydroxopropyl residues (gl, from R-glycidol) 
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was defined by integration of the aromatic resonances of 
F (for the formula and atom numbering see Fig.4) and 
3’- and 2’-gl resonances related to internal PAMAM G4 
b resonance at 2.3 ppm, corresponding to [248H]. 

Fig. 6. Combined HSQC/HMBC map of PAMAM G45P in 
DMSO-d6 .The relevant one bond coupling peaks are 
shown in grey scale as follows: e –Hb(G4) / Cb(G4); f – Hd(G4) 
/ Cd(G4); f*- Hd*(G4) / Cd*(G4); g –Ha(G4) / Ca(G4); h –Hc(G4) 
/ Cc(G4); h* - Hc*(G4) / Cc*(G4); r – 16CH3

p / 16pC and 17PCH3 
/ 17Cp; s – 19CH3

p / 19Cp; u – 18Hp/ 18Cp; w – 10HP-OAcH / 
10P-OAcC and 4Hp-OAcH / 4CP-OAcC. The significant HMBC 
coupling peaks are represented in red/yellow scale as 
follows: s – 16CH3

p or 17CH3
p / 11Cp; q – 18CH3

p / 11Cp and 
12Cp, q’ – 10Hp / 11Cp and 12pC, w* - 10Hp (OAcH) / C(O)
p and 4Hp(OAcH) / C(O)p ; x – 19CH3

p / 9pC; y – 10Hp / C(O)
p; z – a group of HMBC/HSQC aromatic cross-peaks of P 
residues are represented. Residual HDO is labeled with 
asterisk in upper trace of the map

Glycidylated Paclitaxel – G4 conjugate
The G44P was obtained in separate synthesis as previous-
ly described G45P and further derivatized with R-glyci-
dol. The 1H NMR spectrum of the product is presented 
at Fig.7C. The integration of resonances from P and 
gl protons related to [248H] G4 resonance enabled to 
identify the stoichiometry of the conjugate as G44P110gl.

Binary glycidylated Paclitaxel – Fulvestrant – G4 con-
jugate
The G45P was used to attach covalently Fulvestrant ac-
tivated with NPCF. After the condensation step, the 
R-glycidylation was performed and afterwards the 
product was purified by extensive dialysis against water. 
The product was analyzed by 1H NMR spectroscopy in 
order to determine the number of P, F, and gl residues. 
The 1H NMR spectrum of binary conjugate is presented 
at Fig.7B. The integration of aromatic resonance from 
P, and well separated aromatic resonances of F enabled 
to determine the average number of P and F residues 
and gl substituents to obtain final formula G45P10F98gl. 
The compound was also fully characterized by 2-D 

spectra. The COSY spectrum is presented at Fig.8. Two 
crucial cross-peaks (a and b) were observed gl residues 
and additional cross-peak c allowed to identify the F 
resonances. Some additional information gained from 
heteronuclear 1H-13C HSQC and HMBC experiments 
(Fig.9) completed the assignments of 1H resonances of 
PAMAM, gl, F, and P.

Fig. 7. The 1H NMR spectra of: G415F66gl (A) , G45P10F98gl (B), 
and G44P110gl (C) in DMSO-d6. For atom numbering see Fig. 
4. The HD2S(O)CD3

 resonance is labeled with asterisk. The 
resonances from Paclitaxel, Fulvestrant and glycidol are 
upper indexed with p, f, and gl

Obtained conjugates: G415F66gl, G44P110gl, and G45P10F98gl 
were designed as DDS. All conjugates are water soluble 
at ca 100 µM concentration. The stoichiometry of con-
jugates was determined by NMR spectroscopy in DM-
SO-d6. They can be stored in frozen solvent for months 
and are stable. The stock solutions in DMSO (5 mM con-
centration) can be diluted with water 200 times with-
out precipitation. The glycidylated conjugates have some 
tendency to associate in water. The measurements of 
conjugate hydrodynamic diameters by Dynamic Light 
Scattering method evidenced that size of nanoparticles 
was around 100 nm, while the size of G4 dendrimer is 
5 nm in monomolecular disperse. Nevertheless, the con-
jugates can be active as DDS against breast cancer cells, 
as we observed before in case of glucoheptoamidated 
G3 conjugated with Fulvestrant and Lapatinib.8 Gener-
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ally, the solubility of conjugates is one order of magnitude 
higher than free drugs. High load of obtained DDSs with 
F and P is promising factor in anticancer activity, which 
will be tested and reported separately.29

Fig. 8. 1H-1H COSY spectrum of G45P10F98gl in DMSO-d6.The 
significant cross-peaks are as follows:
a – H1gl / H2gl; b – H2gl / H3gl; c – 2HF/1HF

Fig. 9. Combined HSQC/HMBC map of G45P10F98gl in 
DMSO-d6. The relevant one bond coupling peaks are 
shown in grey scale as follows: e – Hb(G4) / Cb(G4); f –Hd(G4) 
/ Cd(G4); g – Ha(G4) / Ca(G4); h –Hc(G4) / Cc(G4); j – H1gl / C1gl;  
k – H3gl / C3gl; m – H2gl / C2gl. The significant HMBC coupling 
peak is n – H3gl / C2gl

Conclusion
The anticancer DDS was constructed based on PAMAM 
dendrimer of fourth generation. Well water soluble 
forms of Fulvestrant and Paclitaxel were obtained by 
covalent attachment of the drugs into macromolecular 
carrier. High water solubility of obtained macromolec-
ular DDS was achieved by addition of R-glycidol into 

primary amine groups of PAMAM dendrimer, which 
otherwise are responsible for general toxicity of such 
DDSs. The binary conjugate, containing both Pacli-
taxel and Fulvestrant was deliberately designed as DDS 
against breast cancer cell models expressing estrogen re-
ceptor α such as MCF7 and BT474.
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ABSTRACT
Introduction and aim. Garlic is one of the most popular traditional medicinal herbs which has a number of desirable health 
benefits. The study was designed to depict the improvement of serum biochemical parameters as well as the histomorpholog-
ical recovery potential of garlic aqueous extract in hypercholesterolemic mice. 
Material and methods. A total of thirty Swiss albino mice weighing 24±5g and aged 5 weeks were randomly divided into three 
groups. Group A: supplied standard mice pellet and water; Group B: standard mice pellet + hypercholesterolemic diet (cow 
brain: 2 g/kg b.w.t.); and Group C: standard mice pellet + hypercholesterolemic diet (cow brain: 2 g/kg b.w.t.) + garlic extract 
(25 ml/kg b.w.t.). After four weeks of experimental tenure, samples (blood, liver, and kidney) were collected from each group of 
mice for serum biochemical analysis and histomorphological study. 
Results. Compared with hypercholesterolemic mice, total cholesterol (TC), triglyceride (TG) concentration, and low-density lipo-
protein (LDL) levels significantly decreased respectively by 7%, 20% and 48% along with high-density lipoprotein (HDL) levels sig-
nificantly increased by 47% in garlic extract supplemented group. Based on the histological evaluation in the liver sample of group 
C, both portal and central veins were normal, and fat droplets were not found in the hepatocytes which were found in the liver 
of group B. On the other hand, unchanged renal cortex, glomerulus, Bowman’s space, and kidney tubules were seen in group C. 
Conclusion. Therefore, the above findings of the present research would assist to provide affirmation about the cholesterol-de-
creasing and cellular restoration potentiality of garlic aqueous extract.  
Keywords. cellular restoration, garlic extract, health beneficial, lipid profile, Swiss albino mice
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Introduction
Liver and kidney are the most essential organs in the 
body for performing multiple functions like excretion 
of waste products, hormonal regulation, digestion, and 
detoxification of harmful drugs.1 According to the latest 
World Health Organization (WHO) records released in 
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2020, about 1.51% of total deaths were found due to kid-
ney disease as well as 2.94% of total deaths due to liver 
disease in Bangladesh.2 Diets rich in highly saturated fat 
have been identified as one of the major risk factors for 
developing visceral adiposity like cardiovascular prob-
lems, fatty liver syndrome, obesity-related glomerulop-
athy, etc. Obesity is a burden issue nowadays and the 
liver and kidneys frequently develop obesity-related dif-
ferent disorders.3 Cow brain is a high-cholesterol meal 
that is rich in saturated fat.4-7 People in Bangladesh, in 
particular, can purchase this commodity from local 
marketplaces as well as various online retailers. It has 
been recorded that consumption of the cow brain is a 
potential means of transmission of prion disease to in-
dividuals in different countries who consume cow brain 
products in various food preparations.5 Apart from this, 
people of Bangladesh are involved in various types of 
fast food culture like beef pizza, chicken patties, beef 
brain patties, all sweets, chicken or beef burgers, etc. 
which are considered a source of excess cholesterol, and 
saturated fat. People are suffering from various coronary 
artery diseases, obesity problems, fatty liver syndrome, 
kidney complications, etc. by consuming these food 
items.6 Cholesterol-rich food is the key factor in chang-
ing liver pathology. Because large amounts of triglycer-
ide accumulate in the hepatocytes for a high-fat diet.8 In 
the present research, the potential author focused more 
on pathological alteration rather than hepatosteatosis. 
Accumulation of adipocytes and mononuclear cell in-
filtration in the renal cortices have been seen previously 
in the high-fat diet rat, but the present author also re-
vealed a few more pathological alterations in the cur-
rent study.9 Different studies revealed that garlic bulbs 
contain a substance called alliin (S-allyl cysteine sulf-
oxide) which is converted into sulfur-based antioxidant 
compound allicin when in contact with air. This allicin 
is the key product of recovering cholesterol levels. Garlic 
is also commonly used for diabetes mellitus, hypercho-
lesterolemia, and cancer treatment.10 Some medicinal 
plants are rich in antioxidants and garlic belongs to this 
group.11,12 Garlic extract has the capacity of restoring 
mesangial cell proliferation in the glomerulus and base-
ment membrane thickening.11 In addition, garlic extract 
has a protective effect against cardiac ischemia, diet-in-
duced oxidative damage in hypercholesterolemia, dilat-
ed sinusoids, hepatic steatosis, cellular infiltration, etc.13 

Aim
Therefore, on the basis of the above description main 
objectives of the present research were to determine:

I. The negative effects of high-cholesterol food (cow 
brain) on liver and kidney cellular levels and serum bio-
chemical markers.

II. The restorative properties of garlic extract on 
biochemical profiles as well as the pathological changes 

of the liver and kidney in diet-induced hypercholester-
olemic mice.

Material and methods
Participants and ethical approval
The current research activity was conducted in the De-
partment of Anatomy and Histology, Faculty of Vet-
erinary Science, Bangladesh Agricultural University, 
Mymensingh-2202. The Ethical Committee of Bangla-
desh Agricultural University approved the study proto-
col (AWEEC/BAU/2019-53). Experimental Swiss albino 
mice at the age of 5 weeks old were collected from In-
ternational Center for Diarrheal Disease Research (ICD-
DR’B), Mohakhali, Dhaka, Bangladesh. The initial weight 
of the collected mice was recorded at about 24±5 g. 

Preparation of garlic aqueous extract
Allium sativum, a plant, is the scientific name for garlic. 
Its aqueous extract is the source of phenolic compounds 
which are antioxidant and biologically active.14 A to-
tal of 1 kg of fresh garlic (Variety: BARI Roshun 3) was 
collected from the Bangladesh Agricultural University 
horticulture center. Then all the papery skin from the 
outside of the head of garlic was removed. All the cloves 
of garlic were separated from each other. Then 250 g of 
garlic cloves were weighed and crushed in mortar and 
pestle for 1 min together with 500 ml of distilled wa-
ter and allowed them standing for 1 h at room tempera-
ture. Filtration was done through Whitman no. 4 filter 
paper to remove the impurities and get up to 100 ml 
of aqueous garlic extract. Finally, the prepared aqueous 
garlic extract was taken in a glass container, sealed at its 
mouth, and stored in the refrigerator for future use.

Study design 
Before the commencement of the research, a total of 
healthy 30 collected Swiss albino mice of either sex were 
reared in 20x30x10 cm plastic box cages at a standard 
room temperature (23±2°C), 52±5% relative humidity 
on a 12 h light and 12 h dark cycle were maintained for 
7 days. The rearing boxes were filled with sawdust and 
changed regularly to maintain hygiene and comfort. At 
that time mice pellet and fresh drinking water ad libi-
tum were supplied to each mouse. After 7 days of accli-
matization, collected Swiss albino mice were randomly 
categorized into three groups and each group consisted 
of ten (10) mice. 

Group A: Considered as the control group, and giv-
en normal mice pellets, and fresh water. 

Group B: Cow brain at a dose of 2 g/kg b.w.t as hy-
percholesterolemic food+ mice pellets+ fresh water.

Group C: Hypercholesterolemic food (cow brain at 
a dose of 2g/kg b.w.t) +garlic extract at a dose of 25ml/
kg b.w.t orally + mice pellets +fresh water (Fig. 1)
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Fig. 1. Graphical distribution of collected Swiss albino mice 
into different groups

For the 28 days of research tenure, mice of the con-
trol group were supplied standard mice pellets (collect-
ed from ICDDR’B) and fresh water. In contrast, cow 
brain at a dose of 2 g/kg b.w.t was given to both groups 
B and C of mice as hypercholesterolemic food. Cow 
brain is a definite source of cholesterol, approximate-
ly 100g of cow brain contains 3100mg of cholesterol.4 
Eating cow brains in the daily diet is a natural habit of 
Asian people, especially Bangladeshi that causes patho-
logical changes in the liver and kidney and enhance total 
cholesterol (TC) and triglyceride (TG) level.4,8 In addi-
tion to hypercholesterolemic feed, mice of group C were 
also given garlic extract at a dose of 25 ml/kg. Garlic has 
the potential beneficial effects against hypercholesterol-
emia. About 8-10% of cholesterol can be reduced by the 
consumption of 1-2 cloves of garlic in a day.15 Weight of 
each group of mice was measured on the 1st, 7th, 14th, 21st, 
and 28th days of the consecutive days of the study period. 

Blood collection, sample processing, and staining
After the experimental tenure (28 days), the mice of 
each group were sacrificed ethically by anesthesia with 
isoflurane (2%) and placed on the autopsy plate. The 
blood sample was taken from the ventricle of the heart 
and kept in a common blood collection tube with EDTA 
for preventing coagulation. Then the Liver and Kidney 
samples were collected from each group of mice and 
preserved in 10% formalin. Color and weight of the 
samples were carefully taken into consideration for the 
gross study. After washing with 0.9% saline the samples 
were dehydrated in ascending grades of ethanol (70%, 
80%, 95%, 100%, 100%, and 100%). The incubation pe-
riod for ethanol was 2hr. Xylene was used for clearing 
the tissues. 5-µm thick slices of tissue were taken us-
ing an American Optical Spencer model 820 micro-
tome. Finally, hematoxylin and eosin (H&E) staining 

was done for histopathological analysis of the collected 
organs. Necessary photographs were randomly taken at 
10X and 40X focuses to get better illustration and pic-
tures were captured by photomicroscope (Model: SKU: 
B120C-E520200610, AMSCOPE LOS ANGLES USA).

Biochemical analysis
Determination of total cholesterol
The TC was determined after enzymatic hydrolysis and 
oxidation (CHOD-POD method). The indicator qui-
noneimine was formed from hydrogen peroxide and 
4-Aminophenazone in the presence of phenol and per-
oxidase. Both reagent and sample were kept at room 
temperature and mixed 1 ml reagent with 10 µl samples 
in the test tube. Waited for 10 minutes and placed the 
mixture in the cuvette. The cuvette was placed in a spec-
trophotometer at 550 nm and recorded the reading. The 
reading was calculated by comparing it with the stan-
dard value and multiplying it by 200 mg/dL. So the re-
sult was expressed as mg/dL (catalogue no. of the used 
reagent: MO-165218).

Determination of triglyceride
The TG was determined after enzymatic hydrolysis 
with lipase (GPO-POD method). The indicator is a qui-
noneimine formed from hydrogen peroxide, 4-Amin-
ophenazone, and 4-chlorophenol under the catalytic 
influence of peroxide. The fatty acid can be hydrolyzed 
by lipoprotein lipase of an experimental reagent and ul-
timately produced quinoneimine proportional to tri-
glyceride. This quinoneimine absorbs light of 500 nm. 
10 µl samples were mixed with 1ml reagent and kept in 
a standing position for 15 minutes at room temperature. 
The mixture was placed in a cuvette of the spectropho-
tometer and the reading was recorded. This reading was 
divided by the standard reading and multiplied by 200 
mg/dL (catalogue no. of the used reagent: MO-165221).

Determination of LDL-cholesterol
This was assayed in each sample by using RANDOX kit 
(UK). The reagent and sample were kept at room tem-
perature and mixed 0.4 ml precipitating reagent with 
0.2 ml sample. After 10 minutes, this was centrifuged at 
12000 rpm for 2 minutes. Then the supernatant was sep-
arated. This supernatant was used for LDL determina-
tion. 50 µl supernatant was mixed with 1 ml cholesterol 
reagent and stand for 10 minutes at room temperature. 
This mixture was set in a spectrophotometer by using a 
cuvette at 500 nm wavelength. The reading was recorded 
and calculated by comparing standard readings and the 
fraction was multiplied by 50 mg/dL. 

Determination of HDL-cholesterol
The HDL cholesterol was assayed in each sample by us-
ing RANDOX kit (UK). Low-density lipoproteins (LDL 
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and VLDL) and chylomicron fractions were precipitated 
quantitatively by the addition of phosphotungstic acid in 
the presence of magnesium ions. After centrifugation, 
the cholesterol in the HDL fraction, which remains in 
the supernatant, was determined. The HDL-cholester-
ol was determined on the principle of estimation of TC 
(catalogue no. of the used reagent: 1133010).

Statistical analysis
All the collected data were analyzed by using Statistical 
Package for the Social Sciences (SPSS: version 25, IBM, 
Armonk, NY, USA) software and revealing the results 
in tabular form. Statistical analysis was performed using 
one-way analysis of variance (ANOVA). Results were ex-
pressed as mean±SE. Differences between groups were 
considered significant at **p<0.001 and *p<0.05 levels.

Results
Body weight
The mean body weight of the hypercholesterolemic 
group (39.9 g) of mice was significantly higher than the 
control group (31.4 g) of mice. Garlic extract supple-
mentation successfully maintained the average normal 
body weight in group C (33.1 g) of mice compared to 
group B.

Gross morphometric study
Liver assessment 
In the current study, no irregular surface, red-brown-
ish color, no detectable pathological lesions, and nor-
mal shape of lobes were found in the control group 
(Group A) of the liver (Fig. 2). Liver become slightly en-
larged, and pale yellowish discoloration of the surface 
was found in the hypercholesterolemic (Group B) group 
of mice (Fig. 2). In contrast, garlic extract supplemen-
tation fully restored the morphological changes in the 
liver. No detectable abnormalities were seen on the liver 
surface of group C of mice (Fig. 2). On the other hand, 
liver weight of the garlic extract-supplemented group 
was seen as normal compared to the control group of 
mice but the liver weight of group B of mice was found 
considerably high (Fig. 3).  

Fig. 2. Gross view of liver of A: control (group A) B: 
hypercholesterolemic (group B) and C: garlic (group C) 
extract-supplemented mice. No considerable lesions 
were observed in the photograph of A and C of the liver. 
B: Pale and slight hepatomegaly (white oval) seen in the 
hypercholesterolemic liver
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Fig. 3. Diagram represents the liver weight of control 
(group A), hypercholesterolemic (group B), and garlic 
extract-supplemented (group C) mice. Liver weight of the 
garlic extract-supplemented group was shown normal as 
the control group of mice (mean ± standard error)

Fig. 4. Gross view of kidney of A: control (group A) B: 
hypercholesterolemic (group B) and C: garlic (group C) 
extract-supplemented mice. Surface architecture was 
observed normal in the photograph of A and C of the 
kidney. B: Profuse perirenal adipose tissue (black arrow) 
seen in the hypercholesterolemic kidney   
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Kidney assessment 

Kidney of the control and garlic extract-treated group of mice showed a normal appearance, brownish-red 

color, and normal position and shape. No detectable pathological lesions were seen (Fig. 4). Excess peri-

renal adipose tissue (PART) accumulated around the lower end of the kidney and the size of the kidney 

slightly increased compared to other groups of mice (Fig. 4). The weight of the kidney in group C (garlic 

extract supplemented) of mice showed normal but hypercholesterolemic feed increased the kidney weight 

in group B compared to group A of mice (Fig. 5).   
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Fig. 5. Diagram represents the kidney weight of control 
(group A), hypercholesterolemic (group B), and garlic 
extract-supplemented (group C) mice. Kidney weight of 
the garlic extract-supplemented group was shown normal 
as the control group of mice (mean ± standard error)

Kidney assessment
Kidney of the control and garlic extract-treated group of 
mice showed a normal appearance, brownish-red color, 
and normal position and shape. No detectable patholog-
ical lesions were seen (Fig. 4). Excess peri-renal adipose 
tissue (PART) accumulated around the lower end of the 
kidney and the size of the kidney slightly increased com-
pared to other groups of mice (Fig. 4). The weight of the 
kidney in group C (garlic extract supplemented) of mice 
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showed normal but hypercholesterolemic feed increased 
the kidney weight in group B compared to group A of 
mice (Fig. 5).  

Histopathological study
Histological analysis was performed by H&E staining 
for the confirmation of hepatoprotective and renopro-
tective effects of garlic aqueous extract.

Hepatoprotective properties of garlic extract 
Histological study of the section of the liver of hyper-
cholesterolemic (Group B) mice exhibited narrowing 
of the portal vein, hypertrophied hepatocytes, radiat-
ed hepatocytes from the central vein and formed coher-
ent groups, merging of the central and portal vein which 
made it difficult to separate them, Kupffer cells in the 
hepatic sinusoids, mild to moderate congestion in both 
central and portal vein, dilated central vein, fat droplets 
in the hepatocytes (Fig. 6). Surprisingly, following the 
supplementation of garlic extract to group C of mice liv-
er section showed normal central and portal veins, nor-
mal hepatocytes (no fat droplets) as well as congestion 
was not found in the central and portal veins (Fig. 6). 
Bi-nucleated hepatocytes were found in every section of 
the liver.  

Fig. 6. Transverse section of representative 
photomicrographs of liver of A: control (group A), B-E: 
hypercholesterolemic (group B), and F: garlic extract 
supplemented (group C) mice (H&E stained) at 40X 
magnification. CV – central vein; PV – portal vein; BD – bile 
duct; HA – hepatic artery; (B-E): NPV – narrowing portal vein 
(green arch); HH – hypertrophied hepatocytes (black arrow); 
RH – radiated hepatocytes (rectangle); CV&PV – merges 
of the central and portal vein (bracket); K – Kupffer cells 
(blue arrow); CO – congestion (red arrow); DCV – dilated 
central vein (line); FD – fat droplets (green arrow); (A, F): 
Normal CV and PV in the liver of control and garlic extract-
supplemented mice. The scale bar stands for 100 µm

Reno-protective properties of garlic extract
Normal architecture of the cortex and medulla was 
found in the control group of mice. Due to the garlic ex-
tract supplementation, glomerular and tubular fatty in-

filtration, degenerated renal tubules, and hypertensive 
glomerulosclerosis was successfully restored in group C 
of mice (Fig. 7). Glomerulus, Bowman’s space was also 
seen as normal like the control group of mice (Fig. 7).

Fig. 7. Transverse section of representative 
photomicrographs of kidney of A: control (group A), 
B, C: hypercholesterolemic (group B), and D: garlic 
extract supplemented (group C) mice (H&E stained) 
at 40X magnification. DCT – distal convoluted tubule; 
PCT – proximal convoluted tubule; G – glomerulus; BS 
– Bowman’s space; (B&C): FT – fatty infiltration (black 
arrow); HG – hypertensive glomerulosclerosis (rectangle); 
DRT – degenerated renal tubules (yellow arrow); (A, D): 
Glomerulus, renal tubules, and Bowman’s space were found 
normal. Fatty infiltration and degenerated tubules were 
also restored by garlic extract supplementation in the C 
group of mice. The scale bar stands for 100 µm

Study of lipid profile 
Improvement of serum lipid profile by garlic extract sup-
plementation 
In the present study, the mean value of TC concentration 
increased by 27% in group (B) (179.044±0.412 mg/dL) 
(Table 1) compared to group (A) (141.296±0.318 mg/dL) 
(Table 1) of mice. There was a reduction of TC concen-
tration by 7% in group (C) (166.396±0.249 mg/dL) (Ta-
ble 1) compared to group (B) of mice. TG concentration 
increased by 72% in group (B) (231.294±0.258 mg/dL) 
(Table 1) compared to group (A) (115.108±1.067 mg/dL) 
(Table 1) of mice. However, group (C) (162.312±1.596 
mg/dL) (Table 1) showed a decreased value of TG con-
centration by 20% compared to group (B) of mice. HDL 
level (78.906±0.417 mg/dL) (Table 1) decreased by 
31% and LDL level (46.544±0.203 mg/dL) (Table 1) in-
creased by 197% in group (B) mice compared to group 
(A) (94.481±0.395 mg/dL & 24.892±0.273 mg/dL) (Ta-
ble 1) of mice. Surprisingly, group (C) showed a higher 
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level of HDL (96.06±0.221 mg/dL) (Table 1) at 47% and 
a decreased level of LDL (33.02±0.465 mg/dL) (Table 1) 
at 48% compared to group (B) of mice. Statistically, TC, 
TG, and LDL levels showed a significant **p<0.001 in-
crease in group B (Fig. 8) compare to control group A, 
as well as a significant **p<0.001 reductions seen in 
HDL level of group (B) of mice (Fig. 8). In contrast, 
garlic extract supplementation (group C) significant-
ly **p<0.001 reduced TC, TG, and LDL concentration 
and significantly **p<0.001 increased HDL concentra-
tion compare to group B (Fig. 8). In addition, the con-
centration difference of TC, TG, and LDL between the 
control (group A) and group C was significant at the lev-
el of *p<0.05 and LDL concentration was almost similar 
in both the A and C groups of mice (Fig. 8). 

0

50

100

150

200

250

TC TG HDL LDL

U
ni

t (
m

g/
dl

)

Group A Group B Group C

** * 

 

** 

 

* 

 

* 

 
** 

 

** 

 

** 

 ** 

 

** 
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TG concentration increased by 72% in group (B) (231.294±0.258 mg/dL) (Table 1) compared to group (A) 

(115.108±1.067 mg/dL) (Table 1) of mice. However, group (C) (162.312±1.596 mg/dL) (Table 1) showed 

a decreased value of TG concentration by 20% compared to group (B) of mice. HDL level (78.906±0.417 

mg/dL) (Table 1) decreased by 31% and LDL level (46.544±0.203 mg/dL) (Table 1) increased by 197% in 

group (B) mice compared to group (A) (94.481±0.395 mg/dL & 24.892±0.273 mg/dL) (Table 1) of mice. 

Surprisingly, group (C) showed a higher level of HDL (96.06±0.221 mg/dL) (Table 1) at 47% and a 

decreased level of LDL (33.02±0.465 mg/dL) (Table 1) at 48% compared to group (B) of mice. Statistically, 

TC, TG, and LDL levels showed a significant **p<0.001 increase in group B (Fig. 8) compare to control 

group A, as well as a significant **p<0.001 reductions seen in HDL level of group (B) of mice (Fig. 8). In 

contrast, garlic extract supplementation (group C) significantly **p<0.001 reduced TC, TG, and LDL 

concentration and significantly **p<0.001 increased HDL concentration compare to group B (Fig. 8). In 

addition, the concentration difference of TC, TG, and LDL between the control (group A) and group C was 

significant at the level of *p<0.05 and LDL concentration was almost similar in both the A and C groups 

of mice (Fig. 8).  

 

 

 

 

Fig. 8. Diagram represents the analysis of the protective effects of garlic extract in lowering the serum lipid 

profile. TC ‒ total cholesterol; TG ‒ triglyceride; HDL ‒ high-density lipoprotein; LDL ‒ low-density Fig. 8. Diagram represents the analysis of the protective 
effects of garlic extract in lowering the serum lipid profile. 
TC – total cholesterol; TG – triglyceride; HDL – high-density 
lipoprotein; LDL – low-density lipoprotein. Results were 
expressed as mean ± standard error. (**) indicates a 
statistically significant difference at the level of **p<0.001; 
(*) indicates a statistically significant difference at the level 
of *p<0.05 from the control (group A) of mice

Table 1. TC, TG, HDL, and LDL values ​​in control, diet-
induced hypercholesterolemic, and garlic extract-
supplemented groupsa

Parameters (mg/dl) Group A Group B Group C

TC, mg/dL 141.296±0.318 179.044±0.412** 166.396±0.249*

TG, mg/dL 115.108±1.067 231.294±0.258** 162.312±1.596*

HDL, mg/dL 94.481±0.395 78.906±0.417** 96.06±0.221

LDL, mg/dL 24.892± 0.273 46.544±0.203** 33.02±0.465*

a (**) and (*) denotes a statistically significant difference at 
the level of **p<0.001 and *p<0.05 respectively 

Discussion
The present study showed that consumption of a choles-
terol-rich diet (cow brain) alters the gross and histoar-
chitecture of the liver, which is in complete agreement 
with the results of Korish and Arafah. It was reported 
that regular high-cholesterol feed consumption caus-
es excess energy intake, growing obesity, and a tenden-
cy to inactivity. Liver weight was significantly increased 
compared to the control group. Liver become pale and 

showed slight hepatomegaly, degenerated hepatocytes, 
and fatty droplets in the hepatocytes.16 Kundu et al. re-
ported similar results in their study where cow brain 
was used as a cholesterol-rich diet.4,7 Our study exhibit-
ed that garlic extract feeding surprisingly restored gross 
and cellular changes in the hypercholesterolemic liver. 
Garlic extract supplementation eliminates fat droplet 
accumulation in hepatocytes and reduces organ weight. 
The study conducted by Zhang et al. also agrees with our 
statement. They found a significant reduction in N-ni-
trosodiethylamine-induced liver weight, surface nodule, 
and liver enlargement, and improvement in the hepato-
cellular architecture from hyperplastic nodules and de-
stroyed hepatocytes after garlic oil application during 
the study period.17 Tran et al. also speculated in their re-
search, the aqueous extract of garlic reduced the weight 
and restore the texture of the CCl4-intoxicated liver, and 
reduced the proliferation of mononuclear cells around 
the hepatic veins.18 In addition to this, our current re-
search showed an accumulation of PART, a slight in-
crease in kidney weight, and several fatty changes in the 
cow brain-induced hypercholesterolemic kidney tubules 
and glomerulus. In the previous study conducted by 
Salim et al. stated that a high-fat diet leads to hypercho-
lesterolemia and disturbance of lipid profile, impaired 
kidney function, and accumulation of fatty droplets in 
the glomerulus and kidney tubules. There is a close re-
lationship between TG concentration and fat deposition 
in organs. A higher level of triglyceride is the key factor 
for the deposition of fat in organs.19 Increased hypercho-
lesterolemia alters the cellular structure of the tubules 
and deposits fatty droplets in the tubules that ultimately 
inhibit cell metabolism and impede filtration.20 Alansa-
ri et al. were also in agreement with our current finding. 
Tubular deformities, atrophied glomerular capillaries, 
and vacuolar degeneration in tubules frequently appear 
due to a high-fat diet.21 But garlic extract supplementa-
tion mitigated the cellular changes induced by a high-fat 
diet and completely restored fatty infiltration in both tu-
bules and glomerulus and ultimately improved filtration 
capacity in the current findings. El-Shenawy and Has-
san also revealed a statement in a study that garlic ex-
tract improved the cellular alteration of kidneys induced 
by a hypercholesterolemic diet as well as recovered the 
damages from fatty infiltration in renal tubules.22

From the biochemical analysis of the present study, 
it has been stated that TC and triglyceride TG concen-
tration was significantly reduced by garlic extract con-
sumption. However, this statement was in agreement 
with Ali and Thomson who mentioned that administra-
tion of garlic to hypercholesterolemic rats, humans, and 
cell cultures is effective in decreasing TC and TG con-
centration.23 Sher et al. also observed similar findings. 
They described in the study, levels of TC (32.8±0.7 mg/
dL) and TG (44.0±0.9 mg/dL) concentration significant-
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ly (p<0.001) decreased after 4 hours of garlic extract ad-
ministration in rabbits.24 Adler and Holub also reported 
in support of the reduction of TC-level and LDL-cho-
lesterol levels respectively by 11.5% and 14.2% by using 
garlic aqueous extract.25 Serum TC, LDL, and TG levels 
were found to be significantly lowered but HDL choles-
terol levels increased after regular feeding of garlic ex-
tract in the study conducted by Sun et al. and Durak 
et al.15,26 Rahman and Lowe also showed that garlic ad-
ministration suppressed LDL oxidation and increased 
HDL which may be one of the beneficial effects of garlic 
in cardiovascular diseases.27 In our present study, gar-
lic extract supplementation significantly reduced LDL 
levels which were also revealed in the study of Shela et 
al., Merat and Fallahzadeh, Aslani et al, and Yeh et al. 
They observed that garlic administration in rats suffer-
ing from hypercholesterolemia induced by a high-cho-
lesterol diet significantly reduced LDL levels.28-31 In the 
current study, feeding garlic extract to an induced hy-
percholesterolemic rat caused a significant rise in HDL 
levels. This was in agreement with the statement of 
Aouadi et al.32 The protective mechanisms of the ben-
eficial effects of garlic in CVDs may be achieved by 
suppressing LDL oxidation, increasing HDL as well as 
decreasing TC and TG reported by Katsuki et al. and 
Gardner et al.33,34 Therefore, according to the above de-
scription, it can be suggested that garlic extract has a 
protective function to restore serum biochemical pa-
rameters and to restore the ability of gross and histo-
morphological changes of organs (liver and kidney) in 
hypercholesterolemia induced by a cholesterol-rich diet. 

Conclusion 
Cholesterol-rich food intake has several adverse health 
effects including changes in lipid profile, changes in or-
gan weight, fat accumulation in various organs, especially 
the liver and kidney, various pathological lesions in gross 
and microscopic aspects, etc. In our society, people are 
not aware of the tremendous beneficial effects of medic-
inal herbs like garlic. In the present study, garlic extract 
supplementation restored the lipid profile, excess organ 
weight, and histopathological lesions of the liver and kid-
ney, specifically removing fat deposits in the cells. How-
ever, further studies on a molecular basis are needed to 
investigate the pathophysiological mechanism of garlic 
extract in restoring pathological changes as well as elevat-
ed lipid profiles in hypercholesterolemic mice.
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ABSTRACT
Introduction and aim. Thirst is a significant symptom and stressor among patients in the intensive care unit. The aim of this 
study is to assess the severity of thirst and associated symptoms experienced by patients in the intensive care unit, and to eval-
uate the nursing practices related to addressing thirst.
Material and methods. This descriptive and correlational study involved a total of 66 patients in the intensive care unit. Sever-
ity of thirst experienced by these patients was assessed using a numeric rating scale. The nursing practices related to assessing 
thirst severity on admission to the unit, on the third day, and on the seventh day were also recorded.
Results. Our findings showed a statistically significant increase in the levels of thirst, dry mouth, bad taste and odor in the 
mouth, as well as sensitivity and dryness in the throat among patients on the seventh day of hospitalization (p<0.05).Among 
nursing interventions, communication with the patient was the most frequently applied intervention during the seven-day 
period, with a range of 98.5% to 100%. biochemical control (100%), ventilation of the unit (100%), and temperature regulation 
(100%) were also frequently applied. 
Conclusion. The patients had all the symptoms of thirst.The frequency of nursing interventions increased in parallel with the 
severity of thirst. 
Keywords. intensive care patient, nurse, thirst, nursing practices
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Introduction
Thirst is a significant symptom and stressor among pa-
tients in the intensive care unit.1 Various factors con-
tribute to the development of thirst in this population, 
including life-threatening illnesses, endotracheal tubes, 
pain, immobility, sleep disturbances, frequent exam-
inations or touching, communication difficulties, fear, 
and anxiety.2,3 In addition, changes in consciousness, 
bleeding, preoperative fasting, anesthetic drugs, oxygen 
therapy, anticholinergics, diuretics, opioids, antihyper-
tensives, hypovolemia, and inadequate oral hydration 
can also contribute to the development of thirst.4-8 Stud-
ies have reported that a significant proportion of pa-

tients in the intensive care unit experience intense or 
moderate thirst, with prevalence ranging from 66% to 
70%.6,9

Patients who experience thirst in the intensive care 
unit may present with a range of complaints, including 
dryness of the mouth, difficulty in swallowing, tender-
ness in the throat, changes in kidney function and elec-
trolyte levels, and bad taste and odor in the mouth.4,10,11 
Several studies have investigated the prevalence and se-
verity of thirst in this population. For instance, Vonstein 
et al. found that the average level of thirst, as measured 
on a 0-10 rating scale, was 5.5 among non-mechanically 
ventilated patients and 6.1 among patients who were not 

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
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fed by mouth, with 66% of patients reporting dryness of 
the mouth.12 Similarly, Negro et al. reported that 76.1% 
of intensive care patients experienced thirst, with a 
mean thirst level of 5.37 out of a maximum of 10 points.5

Prolonged thirst lasting more than 24 hours can have 
significant negative impacts on the comfort of patients 
during their healing process, potentially causing fluid 
and electrolyte imbalances, delirium, and even post-trau-
matic stress disorder.5,9,11,13,14 As such, regular assessment 
of thirst is crucial in order to prevent or mitigate these 
symptoms.4 However, the assessment and management of 
thirst in intensive care patients is often neglected. In addi-
tion, nurses may prioritize vital signs over the recognition 
of thirst.1,15 When thirst is identified, effective manage-
ment strategies may be limited by factors such as fluid re-
striction, concerns about aspiration or vomiting, and the 
presence of endotracheal tubes.1

Intensive care specialists strongly recommend the 
management of thirst as an important factor in patient 
prognosis. Various nursing interventions have been 
found to be effective in managing thirst, such as cooling 
the oral mucosa, using menthol moisturizer, providing 
effective oral care, regulating ambient temperature and 
humidity, gargling with salt water, and moistening the 
mouth and lips. These interventions have been support-
ed by several studies.2,7,12,15,18

Aim
The aim of this study was to assess the severity of thirst 
and associated symptoms experienced by intensive care 
patients, as well as to evaluate the nursing interventions 
used to manage thirst.

Material and methods
Ethical approval
The study received ethical approval from the Social and 
Human Sciences Ethics Committee of the University 
(date:07.01.2022, approval number:21). Written consent 
was obtained from the state hospital affiliated with the 
provincial health directorate. Informed consent was ob-
tained from the nurses, physicians, and patients for their 
participation in the study.

Design and sample
A descriptive and correlational design was used. Based 
on the literature and using the G-Power 3.1.9.7 program, 
a sample size of 66 patients was calculated to achieve a 
power of 95% with an alpha level of 0.05 and an effect 
size of 0.636.19

The inclusion criteria for the study were as follows: (i) 
Patients who were 18 years of age or older, (ii) Patients 
who were hospitalized in the intensive care unit, (iii) Pa-
tients who were treated in the intensive care unit for at 
least 7 days, (iv) Patients who were able to communi-
cate, (v) Patients who were conscious, (vi) Patients who 

had no diagnosed mental or mental illness, (vii) Patients 
who volunteered to participate in the study.

Excluding unconscious patients (n=5) and patients 
(n=4) hospitalized for less than 7 days ensures that the 
patients included in the study are able to communicate 
effectively and have experienced thirst symptoms for a 
sufficient duration. 

Instruments
Survey form
The survey form used in the study had five parts: The 
first part evaluated the reason for the patient’s admission 
to the intensive care unit and their habits and character-
istics before admission. The second part evaluated the 
characteristics of patients who underwent surgical in-
tervention. The third part evaluated the factors that may 
cause the patient’s thirst and the hemodynamic param-
eters that may occur as a result of thirst. The fourth part 
recorded thirst markers using the numeric rating scales 
(NRS). The last part recorded the practices of nurses for 
managing thirst in the patients.19

Numeric rating scales
The NRS were used to record the intensity of various 
thirst symptoms on the 0th, 3rd, and 7th days of the 
patient’s stay in the intensive care unit. The symptoms 
evaluated using the NRS included thirst expression, 
dryness of mouth, dryness of throat, sensitivity in the 
throat, difficulty in swallowing, difficulty in speaking, 
feeling of bad taste and bad smell in the mouth, dete-
rioration in the oral mucosa, and moistness of the lips. 
The NRS is a reliable and safe tool for evaluating thirst 
symptoms, and the mean scores were interpreted as 
mild (0-3 points), moderate (4-6 points), and severe (7-
10 points) thirst.19-21

Procedure
The data were collected between March and October 
2022 in the intensive care units at a state hospital in Tur-
key. The demographic and clinical characteristics of the 
patients on the 0th day of hospitalization in the inten-
sive care unit were recorded using self-reports and med-
ical reports of the patients. Thirst symptoms, except for 
mouth odor, deterioration of mucosa, and moistness of 
lips, were recorded using the NRS according to the pa-
tients’ self-reports on the 0th, 3rd, and 7th days of hospi-
talization in the intensive care unit. On the other hand, 
mouth odor, deterioration of mucosa, and moistness of 
lips were recorded using the NRS by the researcher. The 
clinical status of the patients on the 3rd and 7th days 
was documented based on their medical reports. Ad-
ditionally, the nursing practices related to the severity 
of thirst, as reported by the nurses themselves, were re-
corded on the 3rd and 7th days.
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Table 1. The demographic characteristics of the patients 
(n=66)
Characteristic Mean (SD)

Age 73.67 (11.46)

n (%)

Gender Woman
Male

30 (45.5)
36 (54.5)

Chronic disease (n=59; 
89.4%)

Neurological
Cardiovascular
Respiratory
Endocrine
Urogenital
Other (musculoskeletal, psychiatric)

18 (27.3)
47 (71.2)
25 (37.9)
26 (39.4)

6 (9.1)
4 (6)

Drug used continuously 
(n=57; 86.4%)

Antiepileptic
Parasympathomimetic
Proton pump inhibitor
Inhaler
Antihypertensive
Antidiabetic
Diuretic
Anticoagulant
Betablocker
Antipsychotic
Other (Lipid lowering, urological)

4 (6.1)
6 (9.1)

30 (45.5)
20 (30.3)
37 (56.1)
23 (34.8)

3 (4.5)
18 (27.3)
19 (28.8)

1 (1.5)
7 (10.6)

Alcohol use Yes
No

5 (7.6)
61 (92.4)

Smoking Yes
No

13 (19.7)
53 (80.3)

Intensive care unit COVID 
1st level 
General 
Emergency 

35 (53)
19 (28.8)
7 (10.6)
5 (7.6)

Diagnosis* COVID-19 infection
Acute respiratory failure
Dyspnea
Pneumonia
Pulmonary embolism
Pulmonary edema
Aspiration pneumonia
Acute kidney failure
Atrial fibrillation
Gastrointestinal bleeding
General condition disorder

35 (53)
17 (25.8)
28 (42.4)
26 (39.4)

4 (6.1)
5 (7.6)
3 (4.5)
6 (9.1)
6 (9.1)
3 (4.5)

15 (22.7)

Feeding Oral
Nasogastric tube
Percutaneous endoscopic 
gastostomy
Total paranteral nutrition
Peripheral nutrition

39 (59.1)
13 (19.7)

1 (1.5)
3 (4.5)

10 (15.2)

*more than one answer was given, the percentages were 
taken according to the number n (66)

Data analysis
The data were analyzed using the SPSS 22.0 package 
program (IBM, Armonk, NY, USA). The normal dis-
tribution was assessed using the Kolmogorov-Smirnov 
test. Descriptive statistical analysis methods and the chi-
square test were used to analyze the data. For data that 
did not follow a normal distribution, the Friedman test 
for repeated measures and Spearman correlation anal-
ysis were conducted. Pairwise comparisons were ex-
amined using the Wilcoxon sign-rank test. The level of 
significance was set at p<0.05.

Results
The study included patients with a mean age of 73.67, 
where 54.5% were male. A high percentage of patients 
(89.4%) had a chronic disease and 86.4% were taking 
medications regularly. The most common chronic dis-
ease among the patients was related to the cardiovascu-
lar system (71.2%), and more than half of the patients 
(56.1%) were using antihypertensive drugs. Majority of 
the patients did not consume alcohol (92.4%) or smoke 
(80.3%). The majority of patients (53%) were admitted 
to the COVID intensive care unit (ICU) for the treat-
ment and care of COVID-19, followed by diagnoses of 
dyspnea and pneumonia (Table 1). 

The study found that patients diagnosed with acute 
respiratory failure, male patients, and patients using 
continuous medication experienced statistically signifi-
cantly higher levels of thirst at the time of hospitaliza-
tion compared to other patients (Z=-2.292, p=0.022; 
Z=-2.412, p=0.016; Z=-2.137, p=0.033, respectively). 
There was also a weak negative correlation found be-
tween the mean age of the patients and the severity of 
thirst on the 0th day of hospitalization (rho=-0.250, 
p=0.043). However, there was no statistically significant 
difference found between the severity of thirst at hos-
pitalization and other descriptive characteristics of the 
patients (p>0.05).

Table 2 displays the results of the clinical character-
istics of the patients during the seven-day follow-up pe-
riod after their admission to the intensive care unit. No 
statistically significant difference was found in the vital 
signs and biochemical analyses of the patients (p>0.05). 
However, there was a statistically significant increase 
in the mean scores of oxygen saturation and Glasgow 
Coma Scale (p<0.001).

Table 2. The clinical characteristics of the patients for 7 
days (n=66) *

Clinical characteristics 0th day
Mean (SD)

3rd day
Mean (SD)

7th day
Mean (SD)

c2            p

Body temperature (°C) 36.14 (0.28) 36.44 (0.31) 36.45 (0.30) 3.759; 0.153

Heart rate (beats/min) 90.09 (15.25) 87 (13.18) 86.94 (12.65) 3.512; 0.173

Systolic blood pressure 
(mmHg)

122.97 
(18.22)

120.71 
(18.11)

119.39 
(18.33)

3.567; 0.168

Diastolic blood pressure 
(mmHg)

53.52 (7.32) 52.85 (9.21) 51.77 (9.49) 5.567; 0.056

SpO2 (%) 94.12 (2.08) 94.94 (2.07) 95.53 (2.17) 22.183; 
<0.001

GCS score 13.88 (1.07) 14.14 (1.02) 14.17 (1.07) 23.439; 
<0.001

Na+ (mEq/L) 137.64 (4.99) 137.02 (4.03) 136.68 (3.77) 5.653; 0.059

Cl- (mEq/L) 102.91 (6.42) 102.05 (5.61) 101.68 (4.75) 3.119; 0.21

K+ (mEq/L) 4.05 (0.68) 4.72 (4.94) 4.13 (0.64) 0.593; 0.743

Hct (%) 33.60 (6.07) 33.26 (5.56) 32.98 (5.24) 3.848; 0.146

BUN (mg/dl) 70.50 (33.59) 76.36 (32.69) 75.62 (43.39) 7.870; 0.02

* c2 – Friedman test; GCS – Glasgow Coma Scale
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Table 3 presents the results of the thirst indicators 
that were monitored for the 7-day hospitalization period 
in the intensive care units. According to the NRS, the se-
verity of thirst and thirst-related symptoms experienced 
by the intensive care patients decreased significantly, ex-
cept for difficulties in swallowing and speaking on the 
0th day of hospitalization (p<0.05). However, it was not 
clinically significant.

The results of the Wilcoxon signed-rank test showed 
that the pairwise comparisons of thirst levels were statis-
tically significant between the third day versus admission 
day (Z=-3.120; p=0.002) and on the seventh day versus 
admission day (Z=-2.380; p=0.017). Similarly, dryness 
of mouth levels were statistically significant between the 
third day versus admission day (Z=-3.440; p=0.001) and 
on the seventh day versus third day (Z=-2.041; p=0.041). 
Throat tenderness levels were statistically significant be-
tween the third day versus admission day (Z=-3.801; 
p<0.001) and on the seventh day versus admission day 
(Z=-3.229; p=0.001). Bad taste in the mouth levels were 
statistically significant between the third day versus ad-
mission day (Z=-3.840; p<0.001) and on the seventh day 
versus admission day (Z=-2.480; p=0.013). Bad smell in 
the mouth levels were statistically significant between 
the third day versus admission day (Z=-3.397; p=0.001) 
and on the seventh day versus admission day (Z=-1.199; 
p=0.046). The deterioration of the oral mucosa levels 
were statistically significant between the third day versus 
admission day (Z=-5.945; p<0.001) and on the seventh 
day versus admission day (Z=-5.059; p<0.001). However, 
there was no statistically significant difference in the com-
parison between thirst, dryness of mouth, throat tender-
ness, bad taste in the mouth, bad smell in the mouth, and 
deterioration of the oral mucosa levels on the seventh and 
third days (p>0.05).

Table 3. Thirst indicators for 7 days in patients (n=66) *

Indicators 0th day
Mean (SD)

3rd day
Mean (SD)

7th day
Mean (SD)

c2         p

Expression of thirst 3.45 (1.25) 4.02 (1.70) 3.95 (1.58) 7.011; 0.03

Dryness of mouth 3.73 (1.37) 4.48 (1.72) 4.18 (1.65) 14.468; 0.001

Dryness of throat 2.89 (1.20) 3.47 (1.64) 3.26 (1.47) 15.362; <0.001

Throat tenderness 2.67 (1.50) 3.48 (1.93) 3.35 (1.82) 16.038; <0.001

Difficulty swallowing 2.79 (2.28) 3.03 (2.3) 3.00 (2.41) 2.430; 0.297

Speech difficulties 1.94 (2.38) 1.82 (2.41) 1.92 (2.66) 3.885; 0.143

Bad taste in the mouth 2.29 (1.29) 2.94 (1.39) 2.74 (1.26) 16.247; <0.001

Bad smell in the mouth 2.02 (1.33) 2.56 (1.62) 2.38 (1.6) 11.071; 0.004

Deterioration of the oral mucosa 2.74 (1.2) 4.20 (1.56) 4.00 (1.66) 56.000; <0.001

Moisture of lips 2.88 (1.07) 3.61 (1.42) 3.38 (1.36) 23.545; <0.001

* c2 – Friedman test

The dryness of throat levels on the third day versus 
admission day (Z=-3.170; p=0.002) and on the seventh 
day versus admission day (Z=-2.358; p=0.018) were statis-
tically significant. However, the comparison between dry 

throat levels on the seventh and third days was not statisti-
cally significant (p>0.05). The moisture of lips levels on the 
third day versus admission day (Z=-4.114; p<0.001), on 
the seventh day versus admission day (Z=-3.156; p=0.002), 
and on the seventh day versus third day (Z=-2.501; 
p=0.012), were statistically significant (Table 3).

It seems that there is a weak positive correlation 
between blood urea nitrogen levels and the severi-
ty of thirst experienced by the patients on admission 
(rho=0.305; p=0.013), the third day (rho=0.258; 
p=0.036), and the seventh day (rho=0.351; p=0.004) of 
hospitalization. There is also a weak positive correlation 
between sodium values on the third day and thirst se-
verity (rho=0.306; p=0.012). However, there is a weak 
negative correlation between SpO2 values and thirst lev-
els on the seventh day (rho=-0.298; p=0.015). No sig-
nificant correlation was found between the follow-up 
results of other clinical characteristics and thirst levels 
(p>0.05) (Table 4).

Table 4. The relationship between the results of the 7 day 
follow-up of the clinical characteristics of the patients and 
the severity of thirst (n=66) *

Clinical characteristics 0th day
Thirst level

rho   p

3rd day
Thirst level

rho   p

7th day
Thirst level

rho p

Body temperature (C) -0.082   0.515 0.039   0.755 -0.152   0.222

Heart rate (beats/min) -0.007   0.957 0.098   0.434 0.105   0.402

Systolic blood pressure (mmHg) 0.076   0.546 0.200   0.107 0.139   0.265

Diastolic blood pressure (mmHg) 0.022   0.863 0.235   0.058 0.035   0.782

SpO2 (%) -0.184   0.14 -0.110   0.380 -0.298   0.015

GCS score -0.028   0.822 -0.040   0.75 -0.208   0.094

Na+ (mEq/L) -0.057   0.649 0.306   0.012 0.086   0.491

Cl- (mEq/L) 0.010   0.936 0.015   0.902 -0.097   0.438

K+ (mEq/L) 0.114   0.362 0.061   0.626 0.167   0.181

Hct (%) -0.041   0.746 -0.105   0.402 0.105   0.402

BUN (mg/dl) 0.305   0.013 0.258  0.036 0.351   0.004
* rho – Spearman correlation analysis; GCS – Glasgow Coma 
Scale

It appears that the most frequently applied nursing 
interventions by nurses for 7 days were communication 
with the patient (range 98.5-100%), biochemistry con-
trol (100%), ventilation of the unit (100%) and lower-
ing the temperature (100%). In addition, giving oral care 
was followed between 48.5% and 84.8% of the time, and 
increased oral intake was followed between 77.3% and 
75.8% of the time (Table 5).

It seems that there was no significant difference be-
tween the severity of thirst at hospitalization and the 
nursing interventions applied on the day of hospitaliza-
tion (p>0.05). However, there was a significant differ-
ence between the severity of thirst on the third day and 
the frequency of oral care on the third day (Z=-2.162; 
p=0.031), as well as between the severity of thirst on the 
seventh day and the frequency of increasing oral intake 
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on the seventh day (Z=-2.193; p=0.028). There was no 
significant difference between the severity of thirst and 
the frequency of other nursing interventions performed 
on hospitalization, 3rd and 7th days (p>0.05).

Table 5. Nursing practices for thirst for 7 days in patients

Nursing practices
0th day

n (%)
3rd day

n (%)
7th day

n (%)
Effective communication with the patient 65 (98.5) 65 (98.5) 66 (100)
Questioning the presence of thirst 36 (54.5) 45 (68.2) 44 (66.7)
Giving oral care 32 (48.5) 52 (78.8) 56 (84.8)
Using a humidifier 20 (30.3) 34 (51.5) 47 (71.2)
Wetting the lips 21 (31.8) 28 (42.4) 34 (51.5)
Evaluate your agitation 36 (54.5) 38 (57.6) 39 (59.1)
Biochemistry control 66 (100) 66 (100) 66 (100)
Increasing oral intake 51 (77.3) 51 (77.3) 50 (75.8)
Lowering the unit temperature 66 (100) 66 (100) 66 (100)
Venting the unit 66 (100) 66 (100) 66 (100)

Discussion
Thirst is a common stressor in the intensive care unit 
and can negatively impact the healing process and pa-
tient comfort. Nurses play a crucial role in addressing 
this issue by implementing interventions to manage 
thirst and its associated symptoms such as dry mouth, 
bad taste, and throat tenderness.8,22,23 Effective commu-
nication with patients and monitoring of biochemical 
parameters such as blood urea nitrogen and sodium lev-
els are important in managing thirst. Additionally, in-
terventions such as oral care and increasing oral intake 
can help alleviate symptoms associated with thirst.

This study evaluated the severity of thirst in in-
tensive care patients and the nursing interventions for 
preventing thirst. The findings revealed that patients ex-
perienced mild to moderate thirst on the day of hospital-
ization and on the 3rd and 7th days after hospitalization. 
However, the severity of thirst increased significantly on 
the 3rd and 7th days compared to the hospitalization 
day (p<0.05). Previous studies by Leemhuis et al. re-
ported moderate thirst in intensive care patients with 
3.57 points, whereas VonStein et al. and Negro et al. re-
ported severe thirst.5,12,17 These results demonstrate that 
thirst is a significant problem for intensive care patients 
that cannot be overlooked.

The study found no significant changes in the vi-
tal signs and biochemistry results of patients, except for 
SpO2 and GCS scores during the three follow-up periods. 
The mean SpO2 and GCS scores of patients showed posi-
tive clinical improvements. The blood urea nitrogen val-
ue increased as the severity of thirst increased (p<0.05). 
Additionally, there was a positive correlation between so-
dium values on the third day and severity of thirst. How-
ever, the relationship between the severity of thirst on the 
seventh day and SpO2 values was negative, with SpO2 lev-
els decreasing as the severity of thirst increased. It is im-
portant to note that the feeling of thirst occurs with a 1% 

increase in osmolality in the body. The increase in osmo-
lality in the body affects the endocrine, renal, and ner-
vous system functions and disrupts the fluid-electrolyte 
balance.24 Hypernatremia is a symptom commonly ob-
served in intensive care patients experiencing thirst due 
to physiological processes.25 Previous studies have report-
ed increased sodium and blood urea nitrogen levels as 
the severity of thirst increases.5,16 Eren also reported that 
a decrease in the severity of thirst was accompanied by an 
increase in SpO2 values among patients.19

The study found that on the day of hospitaliza-
tion, and on the third and seventh days after hospital-
ization, thirst was accompanied by dryness of mouth, 
throat sensitivity, bad taste in the mouth, and deterio-
ration of the oral mucosa at the highest rate (p<0.05). 
Dryness of mouth was found to be the most import-
ant symptom accompanying thirst in intensive care pa-
tients. The risk of dry mouth in intensive care patients 
increases due to factors such as old age, chronic diseas-
es, oxygen therapy methods, dependence on mechan-
ical ventilators, inability to express their wishes, and 
communication difficulties. Patients with dry mouth 
may experience irritation of the oral mucosa, tender-
ness in the throat, and bad taste and odor in the mouth, 
as reported in previous studies.5,7,11 VonStein et al. re-
ported severe dry mouth with a score of 6.68 in 103 in-
tensive care patients.12 Kjeldsen et al. used the phrase 
“I feel like I have a carpet in my mouth” when patients 
expressed dryness of mouth in their study.11 In another 
study, Negro et al. emphasized that lack of oral hydra-
tion, use of high-dose diuretics, and failure to prevent 
dryness of mouth were the causes of thirst intensity in 
patients.5 These findings suggest that thirst is often over-
looked in intensive care patients, and there is a deficien-
cy in the practices implemented to manage it. Zhang et 
al. concluded that better management of thirst percep-
tion, increased recognition of thirst symptoms, and in-
terventions should be implemented without increasing 
the nursing workload.7 These findings suggest that the 
issue of thirst in ICU patients should be addressed with 
greater attention and improved measures are required to 
manage patients’ thirst effectively.

Thirst is a crucial issue that patients in intensive 
care units often face, yet it may be overlooked due to 
the focus on other vital risks and intensive care proce-
dures. However, thirst can have a significant impact on 
the healing process. Nurses are among the healthcare 
professionals who are directly responsible for address-
ing patients’ thirst.23,26 Li et al. noted that nurses’ per-
ceptions can be a barrier to identifying and addressing 
patients’ thirst, as they may prioritize other more press-
ing issues and feel overwhelmed by workload and staff-
ing shortages. As a result, they may fail to recognize 
thirst as a significant concern without patients explicitly 
expressing their discomfort.15 We found that the most 
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common practice among nurses to prevent thirst was 
to communicate with each patient. Since biochemistry 
control, ambient ventilation, and temperature regula-
tion are already routine operations in clinics, communi-
cation is the most common practice after these.

The results suggest that oral care may be an effective 
intervention in relieving thirst in ICU patients. Stud-
ies have shown that oral care with menthol solution or 
sticks can alleviate dryness of mouth and improve the 
oral mucosa, which may in turn alleviate thirst symp-
toms.16,18,19 The fact that nurses provided more oral care 
on the third and seventh days, and that this practice in-
creased with the severity of thirst, suggests that nurses 
may recognize the importance of oral care in manag-
ing thirst in ICU patients. However, further research 
is needed to evaluate the effectiveness of different oral 
care interventions in relieving thirst and improving pa-
tient outcomes. The finding from this study suggests that 
nurses provide oral care to relieve thirst rather than pre-
vent it. Previous studies have also investigated the effec-
tiveness of oral care in reducing thirst, such as the study 
by Zhang et al. which found that the severity of thirst 
decreased on average from 6.59 to 5.42 with the use of 
oral care and lip moisturizing methods such as vitamin 
C spray and boiled chilled water.7

This study found that there was an effort to prevent 
thirst by increasing oral intake, which was increased on 
the seventh day compared to the day of admission. A 
significant correlation was found between the severity of 
thirst and the attempt to increase oral intake on the sev-
enth day (p<0.05). The attempt of nurses to increase oral 
fluid intake to prevent thirst is an encouraging finding. 
Previous research has shown that the severity of thirst is 
lower in patients who receive oral hydration.5 

Study limitations
There are several limitations to the present study. First-
ly, the study was restricted to conscious patients, which 
may limit the generalizability of the findings to uncon-
scious patients. Secondly, almost half of the sample 
consisted of COVID-19 patients, which may limit the 
generalizability of the findings to other types of patients. 
Moreover, the mean age of the patients may have limit-
ed the generalizability of the findings as elderly patients 
may have different thirst levels and nursing practices 
compared to younger patients. Furthermore, the study 
was conducted in a single center, which may limit the 
generalizability of the findings to other settings. The 
study relied on self-reporting by patients, which may 
have introduced some bias. The study also did not in-
vestigate the impact of thirst management practices on 
patient outcomes, such as length of hospital stay or mor-
tality. Finally, the study did not examine the impact of 
other factors, such as medications or comorbidities, on 
thirst and thirst management practices.

Conclusion
The study concluded that patients in the intensive care 
unit experienced significant symptoms of thirst that 
worsened during hospitalization. Furthermore, nursing 
practices were more frequent as patients’ reported thirst 
levels increased. 

In future research, a wider range of age groups could 
be included in the sample, and subgroup analyses con-
ducted to control for the effects of age on thirst and nurs-
ing practices. Moreover, results could be compared with 
previous studies that included patients of different ages. 
Additionally, to increase generalizability, future studies 
could be conducted in multiple centers. Objective mea-
sures, such as biomarkers or physiological tests, could be 
utilized to assess thirst and management practices. The im-
pact of thirst management practices on patient outcomes, 
such as length of hospital stay and mortality, could also 
be explored. Finally, the influence of other factors, such as 
medications and comorbidities, on thirst and thirst man-
agement practices could be investigated in future studies.
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ABSTRACT
Introduction and aim. Emotional burnout syndrome has become increasingly common in recent decades, regardless of the 
field of professional activity. The purpose of our study was to compare the prevalence of emotional burnout in medical stu-
dents of Vinnytsia National Medical University before the beginning of the academic semester and during the passing of exams. 
Material and methods. An anonymous, voluntary survey before the start of study was taken by 300 students, among them 
82.3% were women, 17.7% were men. 
Results. During the exams, 362 students took part, including 76.2% women and 24.1% men. According to the results of the study, 
the proportion of the “average” degree of exhaustion increased in second-year students by 15.6%; third-year students by 44.4%. 
The “high” degree of emotional exhaustion according to the results of the study before the start of training was found in male stu-
dents of the third year – 44.4% and 36.4% of male students of the sixth year. During the exams, the rate of “high” emotional exhaus-
tion was observed in first-year students, increasing from 12.5% to 18% and in sixth-year students from 36.4% to 50%. 
Conclusion. Thus, it was found that female students are the most adapted to the educational load, to passing exams, which 
affects the psychosomatic state of future doctors. 
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Introduction
Emotional burnout syndrome (EBS) has been increas-
ingly common in recent decades, regardless of the field 
of professional activity. Most often, we observe EBS 
among the following professions: teachers, doctors, so-
cial workers, psychologists, etc., which are based on per-
son-to-person communication and involve constant 
work with people and direct interaction with them in 
the course of performing professional duties.1 Due to 
the high demands placed on such workers, these pro-
fessions are the most potentially exhausting in terms 

of psychological health and progressively increase the 
likelihood of emotional burnout, exhaustion, and stress. 
There is a large number of scientific studies around the 
world on this phenomenon.2 

An advantage in the study of EBS is given to the 
study of its prevalence in the healthcare sector. Reviews 
of domestic and foreign literature emphasize the prob-
lematic and multifactorial nature of burnout for various 
professions in the medical field: doctors, residents, nurs-
es, students of higher education institutions (HEIs), and 
mental health workers.3,4
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With the full-scale war in Ukraine, a number of 
major changes have recently taken place, especially the 
increase in people in need of medical care for mental 
health problems. As a result, domestic doctors, com-
bat medics, students, interns, and health care workers 
involved in providing medical care to soldiers and in-
ternally displaced persons (IDPs) suffer from stressful 
situations and conditions.5 This is manifested by exces-
sive workload, high occupational stress, work-life im-
balance, lack of time to provide care, potential health 
risks, etc. Extreme fatigue and exhaustion of doctors can 
easily provoke negative consequences in the future, in-
cluding deterioration of doctor-patient and colleague 
relations and escalation of conflicts in the healthcare 
system. An endless series of problems and a range of 
negative emotions caused by professional burnout are 
likely to reduce the job satisfaction of healthcare work-
ers, which ultimately leads to a decrease in motivation 
to continue working and building a career in medicine. 
Professional burnout in the field of medicine attracts 
constant attention of scientists around the world to de-
velop preventive measures.6

The study of the peculiarities of the manifestation 
of EBS, symptoms and factors that determine its forma-
tion and progression in both experienced doctors and 
medical students, with the aim of implementing scien-
tifically proven health programs aimed at preventing oc-
cupational stress and diseases, as well as restoring the 
psychoenergetic potential of the individual and society.7

Aim
We have conducted a study of the socio-psychological 
determinants of the phenomenon of emotional burnout 
in medical students before the beginning of the academ-
ic semester (September) and during the passing of tests, 
exams, and modules (December). Medical students of 
the 1st-6th years of study at Pirogov National Medical 
University took part in the voluntary, anonymous sur-
vey ‒ 661 applicants, including 78.9% of women (n=522) 
and 21,1% of men (n=140). 

Material and methods
An anonymous, voluntary survey before the start of 
study (September 2022 - the first survey) was taken by 
300 students of Vinnytsia National Medical University 
named after Pirogov, among them 82.3% were women, 
17.7% were men. During the exams/modules (December 
2022 ‒ second survey), 362 students took part, including 
76.2% women and 24.1% men. The degree of emotion-
al burnout of university students was determined by the 
Gibson’s Assessment of Personal Burnout Potential. This 
methodology contains 18 questions that define three 
components: emotional exhaustion, depersonalization, 
and personal satisfaction. Medical students are asked to 
choose one of 6 answers to each question. For each com-

ponent, the average score is calculated and the degree of 
“low”, “medium”, and “high” is determined. A search was 
conducted on the basis of PubMed and Google Scholar 
databases for the period 2015-2022 on SEB in health-
care professionals and medical students.

Results
An anonymous, voluntary survey before the start of 
study (September 2022 - the first survey) was taken by 
300 students of Vinnytsia National Medical University 
named after Pirogov, among them 82.3% were women, 
17.7% were men. During the exams/modules (Decem-
ber 2022 – second survey), 362 students took part, in-
cluding 76.2% women and 24.1% men. 

Emotional exhaustion was identified as the first 
component of the SES and is the main component in 
medical students. The manifestations of emotional ex-
haustion are indifference to duties, environment, stud-
ies, deterioration of health, mood, motivation and 
overwhelm in the emotional background. The research 
data showed the following (Fig. 1 and 2).
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According to the results of the study, the proportion 
of the “average” degree of exhaustion increased in sec-
ond-year students by 15.6%; third-year students by 44.4%.

Fig. 2. The proportion of emotional exhaustion during exams/modules of medical students (male), % 
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The “high” degree of emotional exhaustion accord-

ing to the results of the study before the start of train-
ing was found in male students of the third year ‒ 44.4% 
and 36.4% of male students of the sixth year. However, 
during the exams/modules, the rate of “high” emotional 
exhaustion was observed in first-year students, increas-
ing from 12.5% to 18% and in sixth-year students from 
36.4% to 50%.

The increase in both “medium” and “high” degree of 
emotional burnout during the study may be a risk of de-
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terioration of mental health of medical students, which 
will negatively affect academic performance. 

According to the questionnaire data from female 
students, we found changes in emotional exhaustion. 
The “average” degree of emotional exhaustion in female 
students was observed in all courses before the start of 
training compared to male students (Fig. 3).
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According to the results of our study, during the ex-
ams/modules, female students’ rates of “high” emotional 
exhaustion increased, namely, in the third year students 
by 25.7%; in the fifth year ‒ 16.2%; in the second year ‒ 
11.6% (Fig. 4).
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In terms of emotional component, female students 
were the most vulnerable group and had the highest 
rates. For timely detection/prevention of SES, it is nec-
essary to conduct regular surveys/testing in higher ed-
ucation institutions for timely detection, preventive 
measures to minimize them, overcome them and pre-
vent the transition from pre-disease states to disease.

Based on the results of the survey of medical stu-
dents, the following component “depersonalization” was 
identified. It is manifested in deterioration of relation-
ships and increased frequency of conflicts in the student 
group in which the applicant studies, conflicts with uni-
versity teachers. 

The second component of emotional burnout, “de-
personalization”, is characterized by increased psycho-
logical distancing from anything: from learning and 
communication, a decrease in empathy and indiffer-
ent/cynical attitude towards friends/students, rela-
tives, teachers, pessimistic thoughts about learning, life, 
which negatively affects the attitude towards one’s own 
life, towards one’s choice of a correctly chosen future 
profession.

According to the results of the study, “depersonal-
ization” both before the start of studying and during ex-
ams/modules showed high rates of “low” and “medium” 
degree (Fig. 5 and 6).

Fig. 4. Share of emotional exhaustion during exams/modules of medical students (female), % 

 

In terms of emotional component, female students were the most vulnerable group and had the highest 

rates. For timely detection/prevention of SES, it is necessary to conduct regular surveys/testing in higher 

education institutions for timely detection, preventive measures to minimize them, overcome them and 

prevent the transition from pre-disease states to disease. 

Based on the results of the survey of medical students, the following component "depersonalization" was 

identified. It is manifested in deterioration of relationships and increased frequency of conflicts in the 

student group in which the applicant studies, conflicts with university teachers.  

The second component of emotional burnout, "depersonalization", is characterized by increased 

psychological distancing from anything: from learning and communication, a decrease in empathy and 

indifferent/cynical attitude towards friends/students, relatives, teachers, pessimistic thoughts about 

learning, life, which negatively affects the attitude towards one's own life, towards one's choice of a 

correctly chosen future profession. 

According to the results of the study, "depersonalization" both before the start of studying and during 

exams/modules showed high rates of "low" and "medium" degree (Fig. 5 and 6). 

Fig. 5. The proportion of the degree of "depersonalization" before the start of training of male medical 

students,% 

 

The "medium" degree of "depersonalization" according to the research results was observed to increase in 

second- and third-year students during exams/modules by 24.4% and 11.2%, respectively. The "high" 

I II III IV V VI

29,8 36,4
10,9 20 25 21

52,1 36,4
50,9 46,7 47,7 58

18,1 27,2 38,2 33,3 27,3 21

Low degree Medium degree High degree

I II III IV V VI

75 60 55,6 50 50
90

25
20 44,4 50 42,9

100 20 0 0 7,1 0

Low degree Medium degree High degree

Fig. 5. The proportion of the degree of “depersonalization” 
before the start of training of male medical students,%

The “medium” degree of “depersonalization” accord-
ing to the research results was observed to increase in sec-
ond- and third-year students during exams/modules by 
24.4% and 11.2%, respectively. The “high” degree of “de-
personalization” among first-year students amounted to 
6.8% among male students during exams and modules.
degree of "depersonalization" among first-year students amounted to 6.8% among male students during 

exams and modules. 

Fig. 6. The proportion of "depersonalization" grade during exams/modules for male medical students, % 
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A characteristic increase in the “depersonalization” 
component was observed among female students during 
exams/modules of all levels according to the question-
naires: “low”, “medium”, “high” (Fig. 7 and 8).
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The increase in the “average” degree of “depersonal-
ization” in female students of the VI year was 13.6%, 8.4% 
in the I year, 6.0% in the II year, and 5.3% in the IV year.

The “high” degree of “depersonalization” according 
to the survey results was 6.1% for female students of the 
second year and 5.3% for the sixth year.

The third component of emotional burnout, per-
sonal satisfaction, is characterized by negative self-as-
sessment, the emergence of feelings of uncertainty, 
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incompetence in their professional field, awareness of 
failure in it, hesitation in choosing a professional activ-
ity, indifference to learning, friends, decreased motiva-
tion and self-esteem at a “low” level. 

Fig. 8. The proportion of "depersonalization" degree during exams/modules of female medical students, 

% 
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This component of emotional burnout, personal sat-
isfaction, can be manifested either in a tendency to neg-
atively evaluate oneself, underestimate one’s professional 
achievements and successes, negativity towards job re-
sponsibilities and opportunities, or positively evaluate 
one’s own attributes.

According to the results of our study, among male 
applicants, the “average” degree of personal satisfaction 
during exams/modules was observed in the first year, sec-
ond year, and fifth year of study, which increased com-
pared to the indicators before the start of study (Fig. 9).
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Before the start of training and before taking exams/
modules, the degree of personal satisfaction in male stu-
dents of the IV year increased by 55.6%, the VI year by 
4.5% and the V year by 3.6%, which characterizes the 
positive dynamics of reducing emotional exhaustion. In 
male medical students of the III year, there was a neg-
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The indicators of personal satisfaction among fe-
male applicants were higher during the exams/modules 
of both “medium” and “high” degree, which characteriz-
es the lowest vulnerability to emotional burnout on the 
part of the female gender and their better adaptability to 
academic workload (Fig. 11 and 12).
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According to the questionnaire, the rate of “high” 
degree of personal satisfaction among female applicants 
increased by 27.1% ‒ second year; 12.5% ‒ third year; 
10.2% ‒ sixth year, indicating successful overcoming of 
the academic load.
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Thus, it was found that female applicants are the 
most adapted to the educational and informational load, 
to passing exams/modules, which affects the psychoso-
matic state of future doctors. However, all students of 
higher education institutions need timely psychological 
assistance and correction.8

Discussion
EBS is a psychological syndrome that occurs as a long-
term reaction to chronic professional stressors in the 
course of professional activity and education. EBS is a 
loss of energy, which is now a massive social and psy-
chological phenomenon characterized by impaired 
productivity, fatigue, anxiety, poor health, insomnia, a 
pronounced predisposition to somatic diseases, and re-
duced quality of professional activity.9

The term “emotional burnout syndrome” was coined 
and introduced into the psychological field by the Amer-
ican psychiatrist Freudenberger in the 70s of the twen-
tieth century.10 The scientific literature later presented a 
slightly modified idea of burnout by the American psy-
chologist Maslach in 1981, which was explained as a 
gradual increasing process of fatigue, cynicism and re-
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duced commitment among social care professionals.9,11 
The turning point between the two definitions was the 
consideration of burnout as a syndrome, where a syn-
drome is understood as a set of symptoms and signs that 
exist simultaneously and clinically define a certain con-
dition that is distinct from others.

The World Health Organization in 2019 proposed 
and included “burnout” as a syndrome as a professional 
phenomenon in the list of diseases of the 11th edition of 
the International Classification of Diseases (ICD-11). It 
was noted that this condition/status is exclusively related 
to certain features of a person’s specialization and is not 
a medical disease. The syndrome, which occurs due to 
chronic stress in the workplace, is currently classified as 
premorbid manifestations: “Adaptation disorder” ‒ F43; 

“Burnout” ‒ Z73.0; “Neurasthenia” ‒ F48.12,13 It is a mul-
tidimensional phenomenon characterized by feelings of 
exhaustion, increased levels of negativity towards one’s 
work, and decreased work performance and is inherent 
in individuals who have to work closely with other peo-
ple, healthcare professionals, students, and service pro-
viders. 

There are two categories of EBS factors that influ-
ence the development of predictors of EBS:

1. Individual ‒ peculiarities of temperament and 
personality traits, i.e. psychophysiological processes of 
the human body;

2. External ‒ communication between colleagues, 
working conditions, workload, financial situation, psy-
chologically unhealthy team.14

EBS starts slowly, which leads to a complicated course 
of psychological exhaustion in the future. We have com-
piled a model for the development of EBS (Table 1).

The signs of EBS in each person have their own 
characteristics and peculiarities, which is explained by 
the different condition, degree of mental health disor-
der, level of stress resistance and specifics of the per-
son’s professional activity. Emotional burnout is now a 
massive socio-psychological phenomenon, an individ-
ual response to chronic work stress that develops pro-
gressively and, if untimely, can turn from a pre-disease 
into a disease, causing changes in psychosomatic health 
in people.15 

The syndrome causes harm both at the cognitive 
(avoidance of communication with others, suicidal 
thoughts, difficulty performing everyday activities) and 
emotional (anxious thoughts about different situations) 
levels, which translates into negative behavior towards 
their professional duties, colleagues, patients, friends of 
students, teachers.16

Given the high rate of predictors of emotional burn-
out development among general medical students, the 
study of predictors of emotional burnout development 
among healthcare workers, its impact on their mental 
health, and the transition to pre-occupational disease 

states is relevant, requiring a thorough study and devel-
opment of preventive countermeasures.17

Table 1. Model of development of PBS/EBS
Professional burnout syndrome Emotional burnout syndrome

Stages of 
development 

of the PBS

Signs Stages of 
EBS develop-

ment

Signs

1) Honey-
moon

- filled with energy and strength,
- satisfaction with the work 

performed,
- commitment to the goals set,
- positive dynamics of profes-

sional activity.

1) Tension - dissatisfaction with 
yourself,

- unable to resolve the situ-
ation constructively,

- feeling of hopelessness,
- increased fatigue and 

dissatisfaction with work, 
position.

2) Onset of 
stress

- periodic fatigue,
- decreased productivity at work,
- feeling of lack of strength and 

energy,
- poor performance of profes-

sional duties,
- work is less and less satisfying,

- difficulty sleeping,
- periodic manifestations of 

indifference.

2) Strong 
feeling and 
experience 

of stress

- anxiety and depressive 
psychosomatics,

- non-perception of 
information and lack of 

concentration,
- increased excitability and 

irritation,
- excessive emotionality 
or vice versa apathy and 

isolation.

3) Chronic 
stress

- the above symptoms will ap-
pear on a permanent basis,

- extreme depletion of internal 
resources,

- poor quality and untimely 
performance of work,

- closedness in communication,
- postponement of tasks «for 

later»,
- tension between colleagues,
- reduced body resistance to 

diseases.

3) Physi-
ological, 
affective-
cognitive, 

behavioral 
reactions

- physiological: feeling of 
chronic fatigue, general-

ized asthenization, cause-
less headaches, weight 

loss or gain, shortness of 
breath, sleep problems,

- affective and cognitive: 
dissatisfaction with 

oneself, loss of interest 
in life, fixation on one’s 

problems, cynical attitude 
towards others, decreased 
concentration, attention, 
demoralization, deper-

sonalization,
- behavioral: maladjust-

ment, distancing from 
professional duties, 

reduced motivation and 
work productivity

4) Burnout 
phase or 

crisis

- people are focused only on 
their own problems,

- frequent development of 
chronic diseases of both the 

neurological and other internal 
systems of the body,

- full or partial loss of ability 
to work,

- changes become quite notice-
able to others and loved ones.

4) «Burn-
ing out» 

- physical and 
emotional 
exhaustion

- complete exclusion of 
emotions,

- psychosomatic and 
psycho-vegetative 

disorders,
- personal detachment,
- emotional alienation,
- obsessive thoughts,

- physical discomfort.

5) Habitual 
burnout or 

«hitting the 
wall»

- exacerbation of all problems,
- development of dangerous 

diseases,
- the emergence of extreme 

dissatisfaction with the quality 
of life,

- the emergence of suicidal 
thoughts.

EBS is defined as a state of psychological, emotion-
al and physical stress that occurs under the constant in-
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fluence of stressors.18,19 Healthcare workers during the 
COVID-19 pandemic were constantly under stress. 

According to epidemiological data, 5-7% of the 
world’s population suffered from mental illness (be-
fore COVID-19). According to the Ministry of Health, 
during the pandemic in Ukraine, there were 625 new 
cases of psychological diseases per 100 thousand people. 
According to scientific studies around the world, the lev-
el of emotional burnout in healthcare facilities ranged 
from 31.4% to 85.8%. However, in Ukraine, this figure is 
somewhat higher and ranges from 73% to 89.3% During 
the COVID-19 pandemic, according to WHO, psycho-
somatic disorders increased to 50%.20,21

Globally, the COVID-19 pandemic has been a se-
rious threat to global health and a challenge to health 
systems, and has highlighted healthcare strengths and 
weaknesses, emergency competence and preparedness, 
and the linkages between public and global health issues. 

Scientific studies have shown that it may take the 
world more than a decade to recover from COVID-19 
medically, socially, psychologically, and economical-
ly.22,23 The new epidemiological features of COVID-19 
associated with the rapid spread of the virus have not 
only emphasized the unpreparedness of many coun-
tries for such situations, but also generated anxiety, de-
pression, stress, etc. According to Yavorovsky’s research, 
psychological, physical, and chemical factors, as well as 
the lack of personal protective equipment (PPE), are 
more harmful than the virus itself. In Ukraine and in 
European countries, during the COVID-19 pandemic, 
there was a lack of specific protocols for the treatment 
and care of seriously ill patients, longer working hours, 
and a high workload for medical staff. The prevalence of 
high-level stress, depressive symptoms requiring treat-
ment, and anxiety symptoms, depression requiring fur-
ther examination among medical staff ranged from 3.7% 
to 17.7%.24,25

EBS are a common and growing problem among 
healthcare workers, especially those working in emer-
gency settings: infection with the virus, skin diseases 
from prolonged use of PPE, exposure to toxic compo-
nents of disinfectants, psychological distress, stigmati-
zation, and chronic fatigue.10,26

During the COVID-19 pandemic, the need for 
communication, online consultations and remote work 
in the medical field has arisen due to social isolation, 
which has led to adaptations in medical activities to pro-
vide medical care to patients. Online consultations, on-
line training courses, and the rapid need to exchange 
medical information have forced doctors to use tele-
medicine resources: to communicate with patients, to 
prescribe treatment, etc.

Dincer found that first-line healthcare workers, es-
pecially those involved in the diagnosis and treatment of 
patients with COVID-19, reported high levels of burn-

out associated with symptoms such as insomnia, depres-
sion, and anxiety.27 Based on this, striking conclusions 
have been drawn that every doctor and medical student 
is also a patients28, so it is important to identify early 
signs of burnout as predictors of future crises that con-
tribute to exhaustion and develop preventive measures 
to overcome EBS.

EBS among medical students is confirmed by the 
latest data on the increase in the prevalence of burnout 
syndrome among students.29 According to the results 
of the study by Navarro-Abal, it was found that burn-
out can affect both students and teachers of any level 
of education and institution.30 Salmela-Aro found that 
SEB in students during their studies can lead to dramat-
ic changes in mental health: depression, anxiety, sui-
cide attempts, which increases the risk of suspension 
four times, while a passion for science can contribute to 
both life satisfaction and success in future educational 
achievements.31

There are internal and external factors that are as-
sociated with the increasing prevalence of EBS among 
medical students, including a perceived high workload, 
stress, and anxiety before modules/exams. EBS has a 
detrimental effect on the satisfaction with life and learn-
ing of future doctors, leading to poor academic perfor-
mance and motivation.32,33 The consequences of EBS 
have a negative impact on mental health, cardiovascular 
system, gastrointestinal tract, musculoskeletal and re-
spiratory system, nervous system: depression, sleep dis-
orders, alcohol abuse, suicidal thoughts, fatigue.30,34

The COVID-19 pandemic has led to a deviation 
from the usual regimen, forcing a shift from classical 
face-to-face education to distance learning. According 
to the results of the study by Fawaz, a decrease in stu-
dent satisfaction with distance learning was found.35,36 
Online education includes the following negative fac-
tors: lack of physical presence in class, less informal dis-
course, and reduced social interaction between students 
and teachers.

They can lead to misunderstandings in communi-
cation, which can further manifest itself in the form 
of negative emotions and misconceptions, and behav-
ior. Research has shown that social affinity is often as-
sociated with academic success in both face-to-face and 
distance learning settings, so it would be important to 
support student interaction in any learning environ-
ment.37

Models of learning demands are as follows: motiva-
tional, in which resources associated with distance ed-
ucation can lead to increased engagement in learning, 
and health deterioration, in which increased demands 
lead to tension, stress, and mental health problems, re-
quiring medical students to quickly adapt to new dig-
ital learning practices and switch to social media 
platforms to maintain relationships with teachers and 
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other students.38 As a result of EBS, medical students 
may be at high risk of developing depression and sui-
cidal thoughts. Cross-sectional data from several higher 
education institutions showed that students experienc-
ing burnout syndrome were 3 times more likely to have 
thought about suicide in the past. Students who previ-
ously reported burnout tend to recover from this condi-
tion and related suicidal thoughts.8

Thus, COVID-19 has created unique risks to psy-
chological well-being, leading to increased stress, 
depressive disorders, and anxiety symptoms among stu-
dents.39 In order to overcome the negative impact of the 
development of EBS, it is necessary to identify resourc-
es that promote resilience during a psychological crisis.

The life of Ukrainians has changed dramatically 
during the full-scale invasion of Russia. Numerous hu-
man casualties, huge damage to the population, and the 
destruction of infrastructure ‒ all these factors lead to 
serious mental health problems for Ukrainians, in addi-
tion to physical disorders. 

Risks of the psychological impact of war: First, a 
war-related trauma is a traumatic event that threatens life 
or health because a person is directly exposed to psycho-
logical violence and witnesses’ cruelty.40 Direct exposure 
to war is a detrimental life event that can lead to long-
term changes in mental well-being, can cause harm and 
mental health disorders such as post-traumatic stress dis-
order (PTSD), depression, anxiety, and EBS in adults and 
children.2,41,42 The factors underlying wartime stress in-
clude both direct trauma and other psychosocial stress-
ors, such as multiple human losses. To date, according to 
the United Nations (UN), 8,173 Ukrainian civilians alone 
have been killed and 13,620 wounded in the war. The war 
has had an impact on Ukraine’s medical system, as 106 
medical workers were killed during the year of war, 33 
of them at their workplace. In addition, the Russians de-
stroyed 174 medical institutions and severely damaged 
another 1,106.39,43 These factors have an extremely detri-
mental impact on the development of EBS, both for the 
population and for healthcare workers and medical stu-
dents who see their profession as the future and are prone 
to disappointment and a sense of uncertainty as a result 
of such developments.

Second, emotional suffering related to war can occur 
not only as a result of direct exposure, but also through 
indirect sources, such as watching violent scenes of war 
on television or social media. In particular, the social 
network “Telegram” has become a leader among other 
sources of information, and as noted, Ukrainians spend 
a lot of time in front of the gadget, reading news and 
following events. Outside of Ukraine, graphic imag-
es of the war on social media can also have a negative 
impact on people’s psychological health. Through indi-
rect exposure, people who are concerned about the war 
but live outside the war zone may also experience neg-

ative mental health consequences. Since the beginning 
of the war, more than 17 million people have left for 
European countries, and more than 9.1 million people 
have returned to Ukraine so far. As a result, two-thirds 
of Ukraine’s children have become IDPs. More than 2.4 
million Ukrainians have lost their homes and 406 edu-
cational institutions where students received their ed-
ucation. Each internally displaced family is constantly 
in despair, unable to cope with their negative obsessive 
thoughts and grief for their loved ones. According to 
the Ministry of Healthcare, about 15 million Ukrainians 
will need psychological support in the future, of which 
about 3-4 million will require medication. 

Research shows that IDPs have higher levels of de-
pression, anxiety, and SES than the general population 
that was not affected by the war.44 Such people often de-
velop survivor’s syndrome, a feeling of guilt experienced 
by those who managed to get out of hot spots and go 
abroad, but after the adaptation period, they often ex-
perience a sense of betrayal and brokenness, stress from 
the fact that they have lost their loved ones and homes.

Thirdly, changes in the structure of society during 
the war lead to a decrease in the body’s resistance, which 
leads to the development of depression, anxiety and dis-
eases of the whole body. 

First responders and volunteers in the combat zone 
are at particularly high risk of psychological morbidity 
due to the fact that they work at the limit of their phys-
ical and moral capabilities, often witness death, experi-
ence separation from loved ones and lack access to the 
most basic necessities. The fear and uncertainty created 
by the war is likely to have a lasting impact on the men-
tal health of Ukrainians and people in other parts of the 
world. In addition, the war in Ukraine is the first war in 
history to be reported almost continuously by the me-
dia, with dramatic scenes and images available to vir-
tually anyone with access to the Internet and television 
around the world. Risk factors associated with the de-
velopment of depression, anxiety, stress, and EBS symp-
toms include self-rated health status, past psychiatric 
history, and avoidance of stress management.45

Timely diagnosis and prevention are essential in the 
case of EBS. We propose two approaches to overcoming 
EBS: individual and group approaches (Table 2).

Today, creative art therapy (CATs) is a very effective 
means of combating SEPD. It is the creative use of artis-
tic means (art, music, dance) as a means of non-verbal 
or symbolic communication to achieve personal and/or 
social therapeutic goals that meet individual needs.34,46

In order to implement effective preventive mea-
sures to prevent and reduce the manifestation of EBS, 
the specific needs of people affected by war should be 
taken into account. Particular attention should be paid 
to internally displaced persons (IDPs). These people 
are under constant stress, experiencing increased fear 
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and anxiety, which manifests itself in uncertainty about 
their safety and future. In addition to providing materi-
al assistance, clothing, food, and accommodation, it is 
imperative to take care of providing psychological assis-
tance to such people.5

Table 2. Preventive measures against EBS

Methods of prevention of EBS Measures to overcome EBS

Individual recommendations for students/employees

	improving communication skills 
through active learning methods (so-
cial and psychological training),

	studying effective communication 
styles and conflict resolution,

	trainings that stimulate motivation 
for self-development, personal and 
professional growth,

	observance of sleep, rest, nutrition 
and safety rules,

	mastering time management skills,
	physical activity and outdoor activ-

ities,
	creating an effective daily routine, 

with the possibility of realizing one’s 
values, interests, dreams in order to 
enjoy the opportunities achieved 
(Work-life balance),

	methods of self-regulation (natural 
methods of self-regulation of the 
body).

	practical skills to be fully present 
«here and now», to notice habitual 
states of our consciousness, to control 
attention and behavior through con-
centration (Mindfulness),

	refusal to use the Internet and gad-
gets in communication for a certain 
period of time in order to take a break 
from the virtual world and switch at-
tention to live communication (Digital 
Detox), 

	personally oriented activities aimed 
at improving the ability to cope with 
stress,

	group/rational/cognitive-behavioral 
psychotherapy,

	autogenic training (self-hypnosis) 
- Schultz autogenic training and Ja-
cobson progressive muscle relaxation;

	art therapy,
	search for new interests not related to 

academic activities.

Recommendations for heads of higher education and healthcare institutions

	psychoeducation,
	trust in communication with students,
	continuous monitoring of students’ 

emotional state,
	encouraging the creation of support 

groups,
	organizing and conducting trainings 

(balint groups),
	teaching students time management 

and various relaxation techniques,
	equal distribution of tasks among 

students,
	providing satisfactory learning and 

remuneration conditions,
	establishment of trusting, compliant 

relationships,
	social skills training,
	advisory assistance in adaptation to 

studies.

1. organization of systemic educational 
interventions, trainings, lectures, confer-
ences on mental health and its disorders, 
development and implementation of ed-
ucational topics with elements of medical 
ethics, morality and deontology aimed at 
developing stress resistance in students,
2. allocate a separate room in the home 
with appropriate equipment for psy-
chological relief (comfort): a recreation/
psychological relaxation area for group 
or individual psychotherapy/counseling; 
a gym area (with sports equipment) for 
breathing exercises (including various in-
dividual methods of relieving concussion),
3.  develop a system of individual psycho-
logical counseling for students of higher 
education institutions at the main place 
of study who are experiencing academic 
stress to identify predictors of emotional 
burnout in students.

Psychologists advise that when providing assis-
tance to IDPs, the basic rule is “LOOK, LISTEN, DI-
RECT”. Guided by this principle, a specialist will be able 
to clearly understand the basis of a person’s problem 
and find an approach to solving it. For IDPs, it is im-
portant to provide information on the activities of social 
and volunteer organizations, practical assistance centers, 
coaching on available resources in the material and psy-
chological sphere, providing opportunities to contact 

family and friends, and referrals to psychological and 
medical centers to help those in need. 

Psychocorrection techniques have been successfully 
proven to overcome PTSD and are currently being used 
quite successfully, such as EMDR (Eye Movement De-
sensitization and Reprocessing). This psychotherapy al-
lows people to reduce or even get rid of the symptoms 
of emotional stress that result from disturbing life ex-
periences.

Repeated studies show that with EMDR therapy, 
people can experience psychotherapy results that once 
took years to achieve. Some studies show that 84-90% 
of victims of single trauma no longer have post-trau-
matic stress disorder after just three 90-minute sessions. 
EMDR therapy includes eight phases of treatment. Eye 
movements (or other bilateral stimulation) are used for 
one part of the session. After the clinician has deter-
mined which memory to focus on first, he or she asks 
the patient to hold in mind different aspects of the event 
or thought and use the eyes to follow the clinician’s hand 
as it moves back and forth in the field of vision. EMDR 
involves a patient suffering from post-traumatic stress 
disorder focusing on a traumatic image, thought, emo-
tion, and bodily sensation while receiving bilateral stim-
ulation, most often in the form of eye movements.47,48

Cognitive behavioral therapy, which was developed 
by Aaron Beck in the 1960s, is also widely used today, 
but its effectiveness has been scientifically proven only 
recently. It is a structured, didactic, and focused form of 
therapy. This approach is based on hands-on interaction, 
where the therapist and patient work in collaboration 
to change thinking and behavioral patterns to promote 
positive changes in the patient’s mood and lifestyle. It is 
used to address a wide range of problems, and appro-
priate treatment protocols are applied depending on the 
diagnosis and problems faced by the patient, including 
PTSD caused by military actions and negative impact 
on psychological health.49-51

Summarizing the results of the questionnaire, it 
should be noted that female applicants are the most 
adapted to the educational and information load, to 
passing exams/modules, stress, which affects the psy-
chosomatic state of future doctors.52 Prospects for fur-
ther research are the development and implementation 
of a program for the prevention of emotional burnout 
syndrome among medical students of higher education 
institutions.

Conclusion
Thus, it was found that female applicants are the most 
adapted to the educational and informational load, to 
passing exams/modules, which affects the psychoso-
matic state of future doctors. However, all students of 
higher education institutions need timely psychological 
assistance and correction.



473Hygienic assessment of the occurrence and development of emotional burnout syndrome among medical students and its prevention

Declarations
Funding
This research received no external funding.

Author contributions 
Conceptualization, V.C. and H.S., M.S; Methodology, 
S.K.; Software, V.P., L.H.; Validation, V.C., Y.S., and 
M.S.; Formal Analysis, V.C., S.K.; Investigation, V.P.; 
Resources, L.H.; Data Curation, V.C.; Writing – Orig-
inal Draft Preparation, V.C., Y.S. and M.S.; Writing – 
Review & Editing, H.S., M.S..; Visualization, H.S. and 
M.S.; Supervision, V.C.; Project Administration, V.C.; 
Funding Acquisition, V.P., L.H.

Conflicts of interest
The authors declare no competing interests.

Data availability
The datasets used and/or analyzed during the current 
study are open from the corresponding author on rea-
sonable request.

Ethics approval
All subjects gave informed consent to the inclusion pri-
or to participating in the study. The study has been ap-
proved by the Bioethics Committee at the University No 
2023/09/01.

References
1.	 Chorna V, Makhniuk V, Pshuk N, Gumeniuk N, She-

vchuk Y, Khliestova S. Burnout in mental health profes-
sionals and the measures to prevent it. Georgian Med News. 
2021;(310):113-118. 

2.	 Panagioti M, Gooding PA, Tarrier N. A meta-analysis 
of the association between posttraumatic stress dis-
order and suicidality: The role of comorbid depres-
sion. Compr Psychiatry. 2012;53:915-930. doi: 10.1016/j.
comppsych.2012.02.009

3.	 Botha E, Gwin T, Purpora C. The effectiveness of mind-
fulness based programs in reducing stress experienced 
by nurses in adult hospital settings: a systematic review 
of quantitative evidence protocol. JBI Database Sistem 
Rev Implement Rep. 2015;13(10):21-29. doi: 10.11124/jbis-
rir-2015-2380

4.	 Rotenstein LS, Ramos MA, Torre M, et al. Prevalence of 
Depression, Depressive Symptoms, and Suicidal Ideation 
Among Medical Students: A Systematic Review and Me-
ta-Analysis. JAMA. 2016;316(21):2214-2236. doi: 10.1001/
jama.2016.17324.

5.	 Chorna VV. Psychical zdorov’’ya of the vnutrishneper-
emischenikh persons and factors which influence on his 
changing. Materials of the ІІ International Scientific and 
Practical Conference „Innovations and prospects in mod-
ern science”, 13-15 лютого, 2023р, Sweden, ( Stockholm, 

- SSPG Publish). 2023: 93-97.

6.	 Vandenbroeck S, Van Gerven E, De Witte H, Vanhaecht 
K, Godderis L. Burnout in Belgian physicians and nurs-
es. Occup Med (Lond). 2017;67(7):546-554. doi: 10.1093/
occmed/kgx126

7.	 Boni RADS, Paiva CE, de Oliveira MA, Lucchetti G, Freg-
nani JHTG, Paiva BSR. Burnout among medical students 
during the first years of undergraduate school: Prevalence 
and associated factors. PLoS One. 2018;13(3):e0191746. 
doi: 10.1371/journal.pone.0191746.

8.	 Chorna VV. Research of syndrome of the emotional 
burning down is among students-physicians : reasons of 
development and prophylaxis. Materials of the 30th In-
ternational Scientific and Practical Conference „Modern 
aspects of modernization of science: status, problems, de-
velopment trends”, March 7, 2023, Hamburg (Germany).  
2023:390-394.

9.	 Obregon M, Luo J, Shelton J, Blevins T, MacDowell M. 
Assessment of burnout in medical students using the 
Maslach Burnout Inventory-Student Survey: a cross-sec-
tional data analysis. BMC Med Educ. 2020;20(1):376. doi: 
10.1186/s12909-020-02274-3

10.	 Hillert A, Albrecht A, Voderholzer U. The Burnout Phe-
nomenon: A Résumé After More Than 15,000. Scientif-
ic Publications. Front Psychiatry. 2020;11:519237. doi: 
10.3389/fpsyt.2020.519237

11.	 Friganović A, Selič P, Ilić B, Sedić B. Stress and burnout 
syndrome and their associations with coping and job sat-
isfaction in critical care nurses: a literature review. Psychi-
atr Danub. 2019;31(1):21-31. 

12.	 Joshi VR, Younger JM, Das S, Goud BKM, Praman-
ik K. Factors influencing burnout in millennial medical 
students during the COVID-19 pandemic! Ir J Med Sci. 
2022;4:1-7. doi: 10.1007/s11845-022-03016-8

13.	 World Health Organization WHO Coronavirus Disease 
(COVID-19) Dashboard. https://covid19.who.int/ (Ac-
cessed on 3 March 2021).  

14.	 Amoafo E, Hanbali N, Patel A, Singh P. What are the sig-
nificant factors associated with burnout in doctor? Occup 
Med (Lond. 2015; 65(2):117-121. doi: 10.1093/ocmed/
kqu144

15.	 Edú-Valsania S, Laguía A, Moriano JA. Burnout: A Re-
view of Theory and Measurement. Int J Environ Res Public 
Health. 2022;19(3):1780. doi: 10.3390/ijerph19031780

16.	 Bouza E, Gil-Monte PR, Palomo E. et al. Work-re-
lated burnout syndrome in physicians in Spain. Rev 
Clin Esp (Barc). 2020;220(6):359-363. doi: 10.1016/j.
rce.2020.02.002.

17.	 Chorna VV, Makhniuk VM, Моhylnyi SM, et al. The state 
of occupational stress in medical workers, counteraction 
and overcoming it. Environment&Health. 2022:2;53-62. 
doi: 10.32402/ dovkil2022.02.053

18.	 Al-Haddad A, Al-Omar F, Al-Khaleel A, Al-Khalaf A. 
Prevalence of burnout syndrome and its related risk factors 
among physicians working in primary health care centers 
of the Ministry of Health, Al Ahsa region, Saudi Arabia, 



474 European Journal of Clinical and Experimental Medicine 2023; 21 (3) : 465–475

2018-2019. J Family Med Prim Care. 2020;9(2):571-579. 
doi: 10.4103/jfmpc.jfmpc_743_19

19.	 Elghazally SA, Alkarn AF, Elkhayat H, Ibrahim AK, 
Elkhayat MR. Burnout Impact of COVID-19 Pandemic on 
Health-Care Professionals at Assiut University Hospitals, 
2020. Int J Environ Res Public Health. 2021;18(10):5368. 
doi: 10.3390/ijerph18105368

20.	 Kleinpell R, Moss M, Good VS, Gozal D, Sessler CN. The 
Critical Nature of Addressing Burnout Prevention: Results 
From the Critical Care Societies Collaborative’s National 
Summit and Survey on Prevention and Management of 
Burnout in the ICU. Crit Care Med. 2020;48(2):249-253. 
doi: 10.1097/CCM.0000000000003964.

21.	 Suleiman-Martos N, Albendin-Garcia L, Gomez-Ur-
guiza JL, et al. Prevalence and Predictors of Burnout in 
Midwives: F Systematic Review and Meta-Fnaiysis. Int J 
Environ Res Public Health. 2020;17(2):E641. doi:10.3390/
ijerph17020641.

22.	 Chauhan S. Comprehensive review of coronavirus disease 
2019 (COVID-19). Biomed J. 2020;43(4):334-340. doi: 
10.1016/j.bj.2020.05.023. 

23.	 Djalante R, Lassa J, Setiamarga D, et al. Review and 
analysis of current responses to COVID-19 in Indone-
sia: Period of January to March 2020. Prog Disaster Sci. 
2020;6:100091. doi: 10.1016/j.pdisas.2020.100091

24.	 Guo J, Lianming L, Baoguo W. Psychological Effects 
of COVID-19 on Hospital Staff: A National Cross-Sec-
tional Survey of China Mainland. Soc Sci Electron. Publ. 
2020;4:6-11. doi: 10.2139/ssrn.3550050

25.	 Moss M, Good VS, Gozal D, Kleinpell R, Sessler CN. A 
Critical Care Societies Collaborative Statement: Burnout 
Syndrome in Critical Care Health-care Professionals. A 
Call for Action. Am J Respir Crit Care Med. 2016;194:106-
113. doi: 10.1164/rccm.201604-0708ST.

26.	 Salyers MP, Bonfils KA, Luther L, et al. The Relationship 
Between Professional Burnout and Quality and Safe-
ty in Healthcare: A Meta-Analysis. J Gen Intern Med. 
2017;32:475-482. doi: 10.1007/s11606-016-3886-9

27.	 Dincer B, Inangil D. The effect of Emotional Freedom 
Techniques on nurses’ stress, anxiety, and burnout levels 
during the COVID-19 pandemic: a randomized con-
trolled trial. Explore. 2021;17:109-114. doi: 10.1016/j.ex-
plore.2020.11.012

28.	 Chigwedere OC, Sadath A, Kabir Z, Arensman E. The im-
pact of epidemics and pandemics on the mental health of 
healthcare workers: a systematic review. Int J Environ Res 
Public Health. 2021;18:1-35. doi: 10.3390/ijerph18136695

29.	 Salvagioni DAJ, Melanda FN, Mesas AE, González AD, 
Gabani FL, Andrade SM. Physical, psychological and occu-
pational consequences of job burnout: A systematic review 
of prospective studies. PLoS One. 2017;12(10):e0185781. 
doi: 10.1371/journal.pone.0185781

30.	 Navarro-Abal Y, Gómez-Salgado J, López-López MJ, Cli-
ment-Rodríguez JA. Organisational Justice, Burnout, and 
Engagement in University Students: A Comparison be-

tween Stressful Aspects of Labour and University Organ-
isation. Int J Environ Res Public Health. 2018;15(10):2116. 
doi: 10.3390/ijerph15102116

31.	 Salmela-Aro K, Upadyaya K, Vinni-Laakso J, Hietajärvi L. 
Adolescents’ longitudinal school engagement and burnout 
before and during COVID-19: The role of socio-emotion-
al skills. J Res Adolesc J. 2021;31:796-807.

32.	 Hernesniemi E, Räty H, Kasanen K, Cheng X, Hong J, 
Kuittinen M. Burnout among Finnish and Chinese uni-
versity students. Scand J Psychol. 2017;58(5):400-408. doi: 
10.1111/sjop.12380

33.	 Munjiza J, Britvic D, Radman M, Crawford MJ. Severe 
war-related trauma and personality pathology: a case-con-
trol study. BMC Psychiatry. 2017;17(1):100. doi: 10.1186/
s12888-017-1269-3

34.	 Martin L, Oepen R, Bauer K, et al. Creative Arts Interven-
tions for Stress Management and Prevention-A System-
atic Review. Behav Sci (Basel). 2018;8(2):28. doi: 10.3390/
bs8020028

35.	 Debowska A, Horeczy B, Boduszek D, Dolinski D. A re-
peated cross-sectional survey assessing university stu-
dents’ stress, depression, anxiety, and suicidality in the 
early stages of the COVID-19 pandemic in Poland. Psy-
chol Med. 2020:1-4. doi: 10.1017/S003329172000392X

36.	 Fawaz M, Samaha A. E-learning: Depression, anxiety, 
and stress symptomatology among Lebanese universi-
ty students during COVID-19 quarantine. Nurs Forum. 
2021;56(1):52-57. doi: 10.1111/nuf.12521

37.	 Tomás-Miquel JV, Expósito-Langa  M, Nicolau-Juliá 
D. The influence of relationship networks on academic 
performance in higher education: A comparative study 
between students of a creative and a non-creative disci-
pline. Higher Education. 2016;71(3):307-322. doi: 10.1007/
s10734-015-9904-8

38.	 Händel M, Stephan M, Gläser-Zikuda,M, Kopp B, Beden-
lier S, Ziegler A. Digital readiness and its effects on higher 
education students’ socio-emotional perceptions in the 
context of the COVID-19 pandemic. J Res Technol Educ. 
2020;54(2):267-280. doi: 10.1080/15391523.2020.1846147

39.	 UNESCO. Nurturing the social and emotional wellbe-
ing of children and young people during crises. UNES-
CO COVID-19 https://unesdoc.unesco.org/ark:/48223/
pf0000373271. Accessed March 20, 2023.

40.	 Jain N, Prasad S, Czárth ZC, et al. War Psychiatry: 
Identifying and Managing the Neuropsychiatric Con-
sequences of Armed Conflicts. J Prim Care Com-
munity Health. 2022;13:21501319221106625. doi: 
10.1177/21501319221106625

41.	 Marôco J, Assunção H, Harju-Luukkainen H, et al. Pre-
dictors of academic efficacy and dropout intention in 
university students: Can engagement suppress burnout? 
PLoS One. 2020;15(10):e0239816. doi: 10.1371/journal.
pone.0239816

42.	 Smeeth D, McEwen FS, Popham CM, et al. War expo-
sure, post-traumatic stress symptoms and hair cortisol 



475Hygienic assessment of the occurrence and development of emotional burnout syndrome among medical students and its prevention

concentrations in Syrian refugee children. Mol Psychiatry. 
2023;28(2):647-656. doi: 10.1038/s41380-022-01859-2

43.	 UNHR. Ukraine: civilian casualty update 26 Decem-
ber 2022. https://www.ohchr.org/en/news/2022/12/
ukraine-civilian-casualty-update-26-december-2022. Ac-
cessed March 24, 2023.

44.	 Justino P. Poverty and violent conflict: A micro-level per-
spective on the causes and duration of warfare. J. Peace 
Res. 2009;46(3):315-333. doi: 10.1177/0022343309102655. 

45.	 Kira IA, Templin T, Lewandowski L, Ramaswamy 
V, Ozkan B, Mohanesh J. The physical and mental 
health effects of iraq war media exposure on Iraqi refu-
gees. J Muslim Mental Health.  2008;3(2):193-215. doi: 
10.1080/15564900802487592

46.	 Ho AHY, Tan-Ho G, Ngo TA, et al. A novel mindful-com-
passion art therapy (MCAT) for reducing burnout and 
promoting resilience for end-of-life care professionals: a 
waitlist RCT protocol. Trials. 2019;20(1):406. doi: 10.1186/
s13063-019-3533-y

47.	 Gettings RD, Kirtley J, Wilson-Menzfeld G, Oxburgh 
GE, Farrell D, Kiernan MD. Exploring the Role of Social 
Connection in Interventions With Military Veterans Di-
agnosed With Post-traumatic Stress Disorder: Systemat-
ic Narrative Review. Front Psychol. 2022;13:873885. doi: 
10.3389/fpsyg.2022.873885 

48.	 Novo Navarro P, Landin-Romero R, Guardiola-Wan-
den-Berghe R, et al. 25 years of Eye Movement Desensi-
tization and Reprocessing (EMDR): The EMDR therapy 
protocol, hypotheses of its mechanism of action and a sys-
tematic review of its efficacy in the treatment of post-trau-
matic stress disorder. Rev Psiquiatr Salud Ment (Engl Ed). 
2018;11(2):101-114. doi: 10.1016/j.rpsm.2015.12.002

49.	 Chand SP, Kuckel DP, Huecker MR. Cognitive Behavior 
Therapy. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2022.

50.	 Keefe JR, Chambless DL, Barber JP, Milrod BL. Treat-
ment of anxiety and mood comorbidities in cogni-
tive-behavioral and psychodynamic therapies for panic 
disorder. J Psychiatr Res. 2019;114:34-40. doi: 10.1016/j.
jpsychires.2019.04.009

51.	 Tolin DF, Wootton BM, Levy HC, et al. Efficacy and me-
diators of a group cognitive-behavioral therapy for hoard-
ing disorder: A randomized trial. J Consult Clin Psychol. 
2019;87(7):590-602. doi: 10.1037/ccp0000405

52.	 Chorna VV, Anhelska VY, Makhnyuk VV. Telemedical 
assistance of mental health centers of health care institu-
tions. I Міжнародна науково-практична конференція 

“International scientific and practical conference“ Scien-
tific progress: innovations, achievements and prospects”, 
October 9-11, 2022. Munich, Germany. 2022;559:29-36.



476 European Journal of Clinical and Experimental Medicine 2023; 21 (3): 476–482

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

http://www.ejcem.ur.edu.pl
European Journal of Clinical and Experimental Medicine 

Eur J Clin Exp Med 2023; 21 (3): 476–482

The effect of foot baths on foot pain and leg edema of nursing 
students during clinical training

Sevim Çelik  , Gülbahar Cerrah  , Berşan Gürel  , Cavide Sağlık  , İrem Albayrak  

Department of Nursing, Bartin University Faculty of Health Sciences, Bartin, Turkey

ABSTRACT
Introduction and aim. Edema and pain may occur in the lower extremities due to the long-term standing work of nursing stu-
dents and the stress they experience. In this study, the aim was to determine the effect of foot baths applied after clinical prac-
tice on foot pain and leg edema in nursing students. 
Material and methods. This randomized controlled study was carried out with second year nursing students. The intervention 
group received a foot bath (including immersion in water and massage). No intervention was performed on the control group. 
The data was collected using a survey form, edema follow-up form, visual analog scale, and foot bath equipment. 
Results. Edema levels in the right tibia decreased statistically on the 1st and 2nd days after the foot bath compared to the val-
ues measured after nurses performed clinical practice, while the edema level in the left tibia decreased significantly in the first 
and fourth weeks (p<0.05). The right and left foot pain scores in the intervention group increased in the evening of the day af-
ter the clinical practice compared to before clinical practice, and pain scores decreased statistically significantly after foot bath 
(p<0.001). The foot pain scores expressed by the students in the first week increased continuously (p<0.001). 
Conclusion. The study showed that a foot bath performed after clinical practice were effective for easing foot pain and leg 
edema. 
Keywords. clinical training, foot pain, foot bath, leg edema, massage, nursing student
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Introduction
Nursing education in our country includes theoretical 
and applied education. This nursing education covers at 
least four years or 4600 hours of theoretical and prac-
tical training. Students complete half of this training 
(2300 hours) under clinical settings.1 They begin full-
time clinical practice in order to use the knowledge they 
have acquired in order to gain the skills required for pa-
tient care of nursing education.2,3

Clinical settings are environments made up of a va-
riety of physical, psychological, emotional and organiza-
tional factors that can affect student learning. In most of 
the clinical environments, the environments where stu-
dents can rest are insufficient. The students experience 

physiological, psychological, social and environmental 
stress because they have to work for a long time in clini-
cal learning environments and apply treatment and care 
practices for the first time in the clinical setting.2-6

Problems such as edema and pain may occur in the 
lower extremities due to the long-term standing work of 
the students and the stress they experience. Eyi and Eyi 
found that second-year students (62.9%) experienced sta-
tistically significantly more stress during clinical practice 
than third-year students (37%) (p=0.002).7 Elyased stated 
that 71.1% of students experienced pain in the ankle or 
foot (43.9%) over the a 12 month period in their study in-
vestigating musculoskeletal disorders of students during 
their clinical training. In the same study, the prevalence 
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of musculoskeletal problems was found to be statistical-
ly significantly higher in students who performed clinical 
practice 2 days a week (p=0.05).8 Similarly, Moodley et al. 
reported that 63.6% of nursing students experienced foot 
and ankle pain in the last 12 months.9 Kamalruzaman et 
al. stated that clinical education is an important risk fac-
tor for students to experience musculoskeletal problems 
(p=0.047) (95%CI: 0.035, 5.526).10

Today, foot baths and foot massages are two popular 
applications because they are easy, applicable, inexpen-
sive, safe, and non-invasive method of relieving foot pain 
and fatigue. Hot foot baths can increase peripheral tem-
perature and peripheral blood flow without increasing 
body temperature and can be effective in relieving fatigue 
by reducing tension in the brain and muscles.11 In foot 
massage, mental and psychological relaxation is provided 
by manipulation of soft tissues and muscles, thus increas-
ing healing and relaxation.12 In a study conducted by Lee 
et al. in previous years, it reported that edema, physical 
stress and fatigue in the lower extremities significantly re-
duced by immersing the feet in hot water at 40 degrees for 
20 minutes 12 times a day in operating room nurses who 
stood for long period.13 Oh and Gang also stated that a 
foot bath, including a 20-minute foot massage, is effective 
in reducing fatigue and stress.14 Rahmani et al. reported 
that the sleep quality of the patients decreased significant-
ly on the second and third nights with a 20-minute foot 
bath and massage.12 In previous years, there were very few 
studies on the subject and these studies focused more on 
the effect of footbath on fatigue and sleep on the patients 
and nursing. Studies on nursing students are rare. In our 
country, there is no study on the subject among nurses 
and nursing students. 

Aim
In this study, unlike other studies, the aim was to deter-
mine the effect of foot baths and foot massage applied 
after clinical applications on foot pain and leg edema in 
nursing students.

Materials and methods
Ethical approval
First, permission was obtained from the University’s 
Social and Human Sciences Ethics Committee (deci-
sion no. 10, dated 18.03.2020). Written permission was 
obtained from the Rectorate of the university where the 
study conducted. Informed consent obtained from the 
students by stating that the purpose of the research, the 
data will used for scientific purposes, and that participa-
tion in the study was based on volunteerism.

Design and sample
The study adopted a randomized controlled study to de-
termine the effect of foot baths applied after clinical ap-
plications on foot pain and leg edema in nursing students.

This study was carried out with second year students 
studying in the nursing department of the faculty of health 
sciences and practicing clinical for 12 hours a week in the 
2021-2022 academic year. Forty-four students were in-
cluded in the sample with a medium effect size of 0.25, 
a type 1 error of 0.5, and a power of 80%, which Cohen de-
termined for repeated analysis of variance in the G power 
program. Since there may be students who can leave the 
study, the number of sample was increased by 50% and the 
sample group consisted of 66 students. 

The block randomization method used in the study. 
Sixty-six students were enumerated and assigned to two 
block sizes, each of which determined by the research-
ers as the intervention and control group with a ratio of 
1:1 (www.randomizer.org). The sample group was deter-
mined as 33 students in each block. The study complet-
ed with 27 intervention and 21 control group students 
(Fig. 1).

The inclusion criteria: (1) no hearing or vision prob-
lems, (2) continuing clinical training, (3) have no di-
agnosed leg problems, (4) have a smart phone and (5) 
wearing sports shoes, (6) studying in the second year, 
(7) agreed to participate.

Fig. 1. CONSORT flow diagram

Instruments
The data collected using a survey form, edema fol-
low-up form, visual analog scale, foot bath equipment, 
tape measure and smart phone.

The survey form
This form consist of items on students’ age, gender, 
height, weight, daily sleep time, daily standing time, 
smoking and alcohol use, daily salt use, daily coffee con-
sumption, general health definition status, foot health 
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definition status, working status, chronic disease, chron-
ic disease, clinical setting, and exercise status.

Edema measurement and follow-up form
In the evaluation of edema, the patient’s tibia bone is 
pressed with a finger for 3-5 seconds, and if there is a pit 
in the area, the depth of the pitting and how long it takes 
to come back are determined, and the edema is grad-
ed. If the godet’s sign comes back in 2 mm and 15 sec, 1 
positive, 4 mm and if it comes back in 15-30 sec, 2 pos-
itive, 6 mm and if it comes back in 30-45 sec, 3 positive, 
8 mm and longer than 45 sec. If it comes back in time, it 
is expressed as 4 positive edema.15

Before going to the clinical practice every week, the 
students record the level of edema in their lower ex-
tremities on the edema follow-up form on the first eve-
ning of the clinical practice and the last evening of the 
clinical practice.

Pain follow up form
This form is a form in which students evaluate and re-
cord the level of pain in their lower extremities every 
week before going to clinical practice, on the first eve-
ning of clinical practice and on the last evening of clin-
ical practice.

Visual analogue scale 
It is a reliable and easily applicable scale used to measure 
the severity of pain in patients, accepted in the world lit-
erature. For pain intensity over a 10cm line, “no pain” is 
usually rated 0 points and “worst pain imaginable” 10 
points.

Materials for the footbath and foot massage
A bucket used to put the water in the foot bath, a water 
thermometer to measure the temperature of the water, 
a foot towel, and pH neutral baby oil suitable for use on 
the skin used for foot massage.

Smartphone
It was used to send the training video prepared by the 
researchers to the students for the application of the 
footbath, the follow-up of the edema.

Data collection
Data was collected between 06.12.2021 and 31.12.2021. 
The intervention group was shown the application of 
foot bath in the skill laboratory, and follow-up of ede-
ma. In addition, the making of these applications video-
taped, and the video recording sent to the students via 
smartphones so that they could watch the applications 
again. Data collection forms introduced to all students 
and given to completed after the applications, and they 
were collected from them at the end of a month.

Application of footbath
Application was performed by students in the interven-
tion group in accordance with the application steps. The 
footbath done two hours before bedtime and lasted for 
20 minutes. For this application, you should stand in a 
sitting position on a chair or bed, and the feet should 
hung down. First, the feet should kept for 6 minutes in a 
bowl filled with 40 degrees water up to 10 cm above the 
ankle. Then a foot massage should done for 8 minutes, 
and then kept in a bowl filled with 40 degrees water for 
6 minutes.6,13

Application of foot massage
For foot massage, when the feet removed from the water, 
they should dried with a towel and the feet should ex-
tended by placing a towel under the feet in the bed. Mas-
sage should started by lubricating the hands with baby 
oil. For foot massage, firstly, the toes should rubbed with 
the help of the hands and stretched towards the finger-
tips. The feet should grasped by the heel and ankle and 
turned clockwise and counter clockwise once. Slight 
pressure should applied to the feet with circular move-
ments from the sole of the foot to the toes. Then one 
hand should held on the ankle so that the other hand 
grasps the toes, the toes should pushed forward slow-
ly. Foot massage should last 4 minutes for each foot. 6,13

Statistical analysis
Descriptive statistics such as number, percentage, mean 
and standard deviation used in the evaluation of the 
data obtained. Whether the data showed normal distri-
bution or not evaluated with the Kolmogorov-Smirnov 
(K-S) test. Data did not normally distributed. Data eval-
uated with Chi-square test, Fisher’s exact test, Friedman 
test and Mann Whitney U test. Pairwise comparisons 
were examined using the Wilcoxon sign-rank test. A p 
value less than 0.05 considered statistically significant. 

Results
There was no statistically significant difference in the in-
tervention and control groups, and the groups were ho-
mogeneous (Table 1).

In table 2, right and left tibia edema levels of the 
students in the intervention group are compared before 
and after the clinical practice for four weeks. Accord-
ingly, the edema levels measured from the right and left 
tibia of the students before and after the foot bath before 
and after the clinical practice varied between 0 and 2+. 
The edema levels measured from the right and left tibia 
before the evening foot bath on the 1st day after the clin-
ical practice every week increased. In the follow-up for 
one month, the edema levels in the right tibia decreased 
statistically on the 1st and 2nd days after footbath com-
pared to the values measured after the clinical practice, 
while the edema level in the left tibia decreased signifi-



479The effect of foot baths on foot pain and leg edema of nursing students during clinical training

cantly in the first and fourth weeks (p<0.05). In the four-
week follow-up, the edema levels of the students in the 
right and left tibia showed a statistically significant dif-
ference (p<0.001).

Table 1. Comparison of the characteristics of the studentsa

Characteristic Intervention
Group

Control 
Group 

Statistics test *

Mean (SD) Mean (SD)

Age 20.59 (1.64) 19.95 (0.78) Z=-1.328 p=0.184

Height (cm) 168.37 (7.94) 168.05 (7.18) Z=-0.212 p=0.832

Weight (kg) 65.44 (23.99) 60.18 (10.20) Z=-0.111 p=0.912

Sleep time (hour/day) 7.19 (1.03) 7.73 (1.07) Z=-1.737 p=0.832

Standing time (hour/day) 8.04 (3.20) 8.91 (3.50) Z=-0.587 p=0.557

n (%) n (%) Statistics test

Gender Female
Male

21 (77.8)
6(22.2)

16 (72.7)
6 (27.3)

**c2=0.167    
p=0.747

Working status working
not working

1 (3.7)
26 (96.3)

1 (4.5)
20(95.5)

**c2=0.033  
p=1.000

Smoking Yes
No

4 (14.8)
23(85.2)

4 (19.0)
17(81.0)

**c2=0.152   
p=0.715

Salt consumption
(daily)

More
Middle
Little

3 (11.1)
16 (59.3)
8 (29.6)

-
13 (61.9)
8 (38.1)

***c2=2.601    
p=0.272

Coffee 
consumption
(daily)

Not consume
One cup 
Two cups 

11 (40.7)
10 (37.0)
6 (22.2)

13 (61.9)
2 (9.5)

6 (28.6)

***c2=4.825  
p=0.090

Perceived 
general health 
status

Excellent
Very good
Good

1 (3.7)
9 (33.3)

17 (63.0)

-
6 (28.6)

15 (71.4)

***c2=0.990   
p=0.609

Perceived foot 
health status

Excellent
Very good
Good
Poor

2 (7.4)
10 (37.0)
13 (48.1)

2 (7.4)

2 (9.5)
8 (38.1)

11 (52.4)
-

***c2=1.665    
p=0.645

Exercise status Not doing
Irregular
Regular

7 (25.9)
17 (63.0)
3 (11.1)

7 (33.3)
14 (66.7)

-

***c2=2.581    
p=0.275

Clinical learning 
setting

General services
Intensive care
Private practice 
rooms

16 (59.3)
2 (7.4)

9 (33.3)

19 (90.5)
-

2 (9.5)

***c2=6.056   
p=0.048

a *Z – Mann Whitney U test; **c2 – Fisher’s Exact test; ***c2 – 
Chi-square test

In pairwise comparisons performed using the Wilcox-
on signed ranks test, the degree of edema in the right tibia 
significantly increased (p=0.034) before and after clinical 
practice on the evening of the first day without foot bath, in 
the first week (p=0.034), third week (p=0.034) and fourth 
week (p=0.008). However, there was no statistically signif-
icant difference in the evaluated edema degrees on the first 
and second evenings after clinical practice (p>0.05). The 
degree of edema in the left tibia was found to increase sig-
nificantly (p=0.003) on the first day of the evening without 
performing a foot bath after clinical practice compared to 
before clinical practice in the first week, while there was 
no statistically significant difference between the degree 
of edema for other pairwise comparisons (p>0.05). These 
findings were clinically significant.

There was no significant difference between the 
degrees of edema in the right and left tibia in all com-
parisons made for the second, third, and fourth weeks 
(p>0.05). However, the degree of edema in the left tibia 
was found to increase significantly (p=0.003) between 
the fourth week before clinical practice and the first day 
of the evening before performing a foot bath, whereas it 
decreased significantly (p=0.008) after the foot bath on 
the same day. These findings were clinically significant.

Table 2. Comparison of right and left tibia edema levels of 
students in the intervention group before and after clinical 
practice a

Measurement time
1st week 2nd week 3rd week 4th week Statistics 

testMean (SD) Mean(SD) Mean (SD) Mean (SD)

Right

Pre-clinical evening 0.67 (0.62) 0.70 (0.60) 0.70 (0.60) 0.70 (0.60)

c2= 54.683
p<0.001

Evening of the 1st day 
after clinical practice 
(before foot bath)

0.89 (0.75) 0.89 (0.75) 0.96 (0.80) 0.96 (0.80)

Evening of the 1st day 
after clinical practice 
(after foot bath)

0.70 (0.60) 0.70 (0.60) 0.70 (0.60) 0.74 (0.65)

Evening of the 2nd day 
after clinical practice 
(after foot bath)

0.70 (0.60) 0.74(0.65) 0.74 (0.65) 0.74 (0.65)

Statistics test
c2= 11.000

p=0.012
c2= 8.500
p=0.037

c2= 12.356
p=0.006

c2= 17.571
p=0.001

Left

Pre-clinical evening 0.63 (0.56) 0.74 (0.65) 0.70 (0.60) 0.67 (0.55)

c2=125.928
p<0.001

Evening of the 1st day 
after clinical practice 
(before foot bath)

0.96 (0.80) 0.89 (0.75) 0.89 (0.75) 1.00 (0.83)

Evening of the 1st day 
after clinical practice 
(after foot bath)

0.70 (0.60) 0.78 (0.75) 0.74 (0.65) 0.74 (0.65)

Evening of the 2nd day 
after clinical practice 
(after foot bath)

0.70 (0.60) 0.74 (0.65) 0.74 (0.65) 0.74 (0.65)

Statistics test
c2= 20.778

p<0.001
c2= 5.824
p=0.121

c2= 7.080
p=0.069

c2= 20.778
p<0.001

a c2 – Friedman test; SD – standard deviation  

In table 3, right and left tibia edema levels of the 
students in the control group compared before and af-
ter the clinical practice for four weeks. Accordingly, the 
edema levels measured by the students from the right 
and left tibia before clinical practice increased at the end 
of each week. However, the increase in edema levels in 
the right and left tibia only in the first week showed a 
statistically significant difference (p<0.05). In addition, 
the changes in the edema levels in the left tibia of the 
students during the follow-up for four weeks showed a 
statistically significant difference (p<0.05).

In pairwise comparisons, the degree of edema in 
both the right (p=0.046) and left (p=0.046) legs before 
clinical practice showed a statistically significant in-
crease on the evening of the second day after clinical 
practice.



480 European Journal of Clinical and Experimental Medicine 2023; 21 (3): 476–482

Table 3. Comparison of right and left tibia edema levels of 
students in the control group before and after clinical practice a

Measurement time
1st week 2nd week 3rd week 4th week Statistics 

testMean (SD) Mean (SD) Mean (SD) Mean (SD)

Right

Pre-clinical evening 0.90 (0.30) 0.95 (0.38) 0.90 (0.30) 0.90 (0.30)

c2= 19.417
p=0.054

Evening of the 1st 
day after clinical 
practice 

0.95 (0.38) 0.95 (0.38) 0.95 (0.38) 1.00 (0.44)

Evening of the 2nd 
day after clinical 
practice 

1.10 (0.53) 1.05 (0.49) 1.00 (0.44) 1.00 (0.44)

Statistics test
c2= 6.500
p=0.039

c2= 2.000
p=0.368

c2= 3.000
p=0.223

c2= 2.267
p=0.264

Left

Pre-clinical evening 0.90 (0.30) 0.90 (0.30) 0.95 (0.38) 0.90 (0.30)

c2= 21.342
p=0.030

Evening of the 1st 
day after clinical 
practice 

0.95 (0.38) 0.95 (0.38) 0.95 (0.38) 0.95 (0.38)

Evening of the 2nd 
day after clinical 
practice 

1.10 (0.53) 1.05 (0.49) 1.05 (0.49) 1.00 (0.44)

Statistics test
c2= 6.500
p=0.039

c2= 4.467
p=0.097

c2= 2.000
p=0.368

c2= 3.000
p=0.223

a c2 – Friedman test; SD – standard deviation  

When table 4 was examined, the right and left foot 
pain scores in the intervention group increased in the 
evening of the day after the clinical practice compared to 
before clinical practice, and pain scores decreased statis-
tically significantly after footbath (p<0.001). In addition, 
the changes in the pain scores of the students in the right 
and left legs showed a statistically significant difference 
in the follow-up for four weeks (p<0.001).

On the first day of the first week after clinical practice 
the level of pain in the right foot was found to increase 
significantly compared to before clinical practice both be-
fore (p=0.008) and after (p<0.001) the foot bath. Howev-
er, there was no statistically significant difference in the 
level of pain in the right foot between before the foot bath 
on the first day and after the foot bath on the first and 
second days (p>0.05). All pairwise comparisons except 
for the level of pain in the right foot showed statistical-
ly significant differences  during the second week, third 
week, and between before clinical practice and after the 
foot bath on the second day (p<0.05). The application of 
foot bath before and after the second day of clinical prac-
tice in the 4th week did not have a significant effect on 
the level of pain in the right foot (p>0.05). Similarly, there 
was no significant effect of foot bath applied after the first 
day of clinical practice and after the second day of clinical 
practice on the level of pain in the right foot (p>0.05). All 
other pairwise comparisons made on the right foot were 
statistically significant (p<0.05). In the pairwise compar-
isons conducted to evaluate the level of pain in the left 
foot, except for the foot bath performed on the first day 
after the clinical practice, all other pairwise comparisons 
had a significant effect on foot pain (p<0.05). These find-
ings were clinically significant.

Table 4. Comparison of right and left foot pain levels of 
students in the intervention group before and after clinical 
practice a

Measurement time
1st week 2nd week 3rd week 4th week Statistics 

testMean (SD) Mean (SD) Mean (SD) Mean (SD)

Right

Pre-clinical evening 1.00 (1.25) 0.92 (1.31) 0.88 (1.29) 1.16 (1.65)

c2=152.410
p<0.001

Evening of the 1st day 
after clinical practice 
(before foot bath)

3.84 (2.41) 3.58 (1.81) 3.54 (2.43) 3.16 (2.32) 

Evening of the 1st day 
after clinical practice 
(after foot bath)

2.24 (2.20) 2.00 (2.04) 1.75 (1.64) 1.76 (1.66)

Evening of the 2nd day 
after clinical practice 
(after foot bath)

2.28 (2.33) 1.96 (1.62) 2.17 (2.05) 1.76 (1.73)

Statistics test
c2= 

46.070
p<0.001

c2= 
38.242

p<0.001

c2= 
33.292

p<0.001

c2= 
22.929

p<0.001

Left

Pre-clinical evening 0.92 (1.24) 0.96 (1.57) 1.08 (1.55) 1.04 (1.39)

c2= 84.194
p<0.001

Evening of the 1st day 
after clinical practice 
(before foot bath)

3.63 (2.12) 3.63 (2.12) 3.48 (2.36) 2.92 (2.26)

Evening of the 1st day 
after clinical practice 
(after foot bath)

2.13 (1.54) 2.13 (1.54) 2.16 (2.01) 1.83 (1.68)

Evening of the 2nd day 
after clinical practice 
(after foot bath)

1.67 (1.43) 1.67 (1.43) 1.84 (1.88) 1.67 (1.81)

Statistics test
c2= 

39.192
p<0.001

c2= 
35.220

p<0.001

c2= 
29.145

p<0.001

c2= 
21.672

p<0.001
a c2 – Friedman test; SD – standard deviation  

Table 5. Comparison of right and left foot pain levels of 
students in the control group before and after clinical 
practice a

Measurement time
1st week 2nd week 3rd week 4th week Statistics 

testMean (SD) Mean (SD) Mean (SD) Mean (SD)

Right

Pre-clinical evening 0.86 (1.95) 1.05 (1.39) 1.10 (1.37) 0.90 (1.37)

c2= 
127.493
p<0.001

Evening of the 1st 
day after clinical 
practice 

3.62 (1.83) 3.90 (2.27) 4.29 (2.19) 3.71 (1.84)

Evening of the 2nd 
day after clinical 
practice 

3.67 (1.90) 3.76 (1.92) 3.52 (2.18) 3.57 (1.93)

Statistics test
c2= 25.241

p<0.001
c2= 26.732

p<0.001
c2= 28.587

p<0.001
c2= 26.297

p<0.001

Left

Pre-clinical evening 0.95 (1.35) 1.05 (1.35) 1.10 (1.22) 0.95 (1.20)

c2= 
131.322
p<0.001

Evening of the 1st 
day after clinical 
practice 

3.62 (1.43) 3.81 (2.25) 4.19 (2.01) 3.76 (1.75)

Evening of the 2nd 
day after clinical 
practice 

3.90 (1.70) 3.57 (1.96) 3.81 (1.86) 3.57 (1.66)

Statistics test
c2= 31.444

p<0.001
c2= 21.658

p<0.001
c2= 28.987

p<0.001
c2= 27.029

p<0.001

a c2 – Friedman test; SD – standard deviation  

In Table 5, the right and left foot pain scores of the 
students in the control group increased in the evening of 
the day after clinical practice compared to the day before 
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clinical practice. The pain scores expressed by the stu-
dents in the right and left foot in the first week increased 
continuously, unlike the other weeks, and the scores that 
increased in the evening of the day after clinical prac-
tice in the other weeks decreased in the evening of the 
2nd day compared to the 1st day (p<0.001). In the four-
week follow-up, the changes in the pain scores of the 
students in the right and left foot showed a statistically 
significant difference (p<0.001). All pairwise compari-
sons made using the Wilcoxon signed ranks test showed 
statistically significant differences (p<0.05).

Discussion
In this study, the effect of foot bath and foot massage ap-
plied after clinical practices in nursing students on foot 
pain and leg edema was evaluated for four weeks be-
fore and after weekly clinical practice. It was determined 
that the level of tibia edema in the right and leg, which 
increased after clinical applications of the 20-minute 
foot bath and 8-minute (total for both feet) foot mas-
sage applied before going to bed by the nursing students 
decreased at the end of each week (p<0.05). Although 
tibia edema in the left leg decreased at the end of each 
week, this decrease was significant in the 1st and 4th 
weeks (p<0.05). This result showed that when foot bath 
and foot massage were applied together, it had a signifi-
cant effect on lower extremity edema. It is seen that this 
finding is compatible with studies conducted in previ-
ous years. In the studies of Seo et al., they were reported 
that footbath performed for 20 minutes 3 times a week 
before going to bed was effective in reducing edema in 
both legs in nursing students (p<0.001).6,11 Lee et al. re-
ported that footbath applied for 20 minutes reduced tib-
ia edema in operating room nurses who stood for long 
periods of time (p<0.05).13 Oh and Yoon also found that 
leg massage applied by the nurses for 10 minutes re-
duced leg edema.16

In this current study, it was found that the footbath 
and foot massage applied by nursing students were ef-
fective in reducing the increasing foot pain after clinical 
practice (p<0.001). The foot pain score, which increased 
to an average of 3 points on the evening of the first clin-
ical practice every week in the intervention group, fell 
below 3 points at the end of the week. The foot pain 
score, which increased after clinical practice in the con-
trol group, was still above 3 points at the end of the week 
(p<0.001). A single study was found to reduce the in-
creased pain sensation after clinical practice of foot bath 
and foot massage in nurses or nursing students. In this 
study conducted by Oh and Yoon, it was reported that 
the foot pain score, which was 5 on average after work-
ing in the clinic, decreased to an average of 4 points af-
ter the leg massage performed by the nurses themselves, 
and this result was statistically significant.16 Also, in the 

literature, it is emphasized that foot bathing by immers-
ing the feet in water reduces foot pain by stimulating 
tactile sensations and reducing sympathetic nerve ac-
tivity.12,17

Study limitations
This study had three main limitations. First, the study 
conducted only with second-year nursing students. Sec-
ond, participants may not have filled out the forms cor-
rectly because they made the measurements themselves. 
Third, participants may not have watched or worked on 
the video adequately.

Conclusion
In this study, it was determined that nursing students 
experienced foot pain and leg edema after clinical prac-
tice. In addition, the study showed that foot bath and 
foot massage performed before bedtime after clinical 
practice were effective in reducing students’ foot pain 
and leg edema. Foot baths may applied as an effective 
intervention to decrease leg edema and foot pain among 
nursing student during clinical training. The limit-
ed number of studies on the subject in previous years 
makes the results of this study important.
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ABSTRACT
Introduction and aim. The popularity of the Mediterranean diet is increasing and following it has many health benefits, includ-
ing improving mental well-being. The aim of the study was to assess the nutritional knowledge about the Mediterranean diet 
and its practical application among students in Poland.
Material and methods. The study assessed a group of 313 students in Poland. The research tool was a questionnaire that fo-
cused on knowledge about the Mediterranean diet.
Results. The study showed that in terms of knowledge of the Mediterranean diet, students scored on average 6.5±3.2 points 
(on a scale 0–11). When it comes to dietary compliance, the average score was 6.3±2.4 points (scale 1–13 points). The better the 
knowledge of the diet, the better the compliance with its rules. Statistically, the analysis showed that there is a significant rela-
tionship between the age and/or academic degree of the students and their higher level of knowledge. The greater compliance 
with Mediterranean eating patterns was influenced by the location, age, or education of the respondents. 
Conclusion. The study shows that the surveyed group of students in Poland has only an average level of knowledge and com-
pliance with the Mediterranean diet. 
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Introduction
Nowadays, there are many alternative ways of eating. 
One of them is the Mediterranean diet, which is of-
ten considered the healthiest model of nutrition in the 
world.1 The Mediterranean diet is a typical way of eating 
people living in the Mediterranean. It is based mainly on 
products of plant origin, which provide large amounts 
of dietary fiber, antioxidants, vitamins, and minerals, 
which have a positive effect on health.2 The Mediterra-
nean diet has several nutritional recommendations. Ol-
ive oil should be consumed every day as the main source 
of fat in the diet. This fat contains monounsaturated fat-
ty acids and antioxidants that sequester free radicals. 
The Mediterranean diet is based on eating two or more 
servings of vegetables, and fruits ‒ one or two servings a 

day. These low-calorie products contain vitamins, min-
erals and flavonoids that have antioxidant properties. 
Whole grain products rich in dietary fiber and B vita-
mins should be consumed every day. Fish and seafood 
should be eaten 2 or 3 times a week, as they contain ome-
ga-3 acids that help prevent many diseases, have anti-in-
flammatory properties, and affect overall improvement 
of health and well-being. Legume seeds are a source of 
vegetable protein and dietary fiber, so they should be 
eaten often. In this diet pattern, dairy products (milk, 
cheese, yoghurt) should be chosen low in fat. This group 
of foods is important because it provides calcium and 
phosphorus. Nuts and seeds are rich in vitamin E and 
omega-3 fatty acids essential for maintaining proper 
health. In the Mediterranean diet, it is also important 
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to use fresh herbs and spices every day ‒ they support 
appetite and some of them are a source of antioxidants. 
Water is the primary drink. Additionally, wine is con-
sumed in moderation (1 glass) mainly with a meal. It is 
recommended to limit the consumption of red meat due 
to its high saturated fat content. In the Mediterranean 
diet, it is recommended to choose seasonal and local 
products that are high in nutrients. Through the proper 
selection of food, the Mediterranean diet is character-
ized by a low consumption of saturated fatty acids and 
a high consumption of dietary fiber, vitamins, minerals, 
and mono- and polyunsaturated fats. Provides a high 
supply of antioxidants (polyphenols, lycopenes, and fla-
vonoids), which come mainly from plant products. Fur-
thermore, it has a positive effect on improving the lipid 
profile.3,4 This diet has a positive effect on the prevention 
of cardiovascular disease, prevents obesity, and supports 
the treatment of cancer.5,6

The Mediterranean diet in 2023 was named the best 
diet of the year among 24 other popular eating patterns 
according to the US News & World Report. In addition, 
it was very well in the other categories, including dia-
betic, cardiological, plant-based diet, or the easiest to 
follow.7 The Food and Agriculture Organization of the 
United Nations (FAO) has indicated the Mediterranean 
diet as an example of a diet that has a positive effect not 
only on health, but also on environmental resources 
through low greenhouse gas emissions.8,9

However, the researchers emphasize that a healthy 
lifestyle is responsible for the success of the Mediterra-
nean diet. An important element of this diet, in addi-
tion to the use of local and fresh products, turns out to 
be eating meals in the company of loved ones or doing 
regular physical activity.3 The use of the Mediterranean 
diet among young people, as well as the knowledge of 
its basic assumptions, can contribute significantly to im-
proving health and inhibiting the development of many 
diseases of civilization at a later age.

Aim
The aim of the study was to assess the nutritional knowl-
edge of the Mediterranean diet and its practical appli-
cation by Polish students. The study was conducted to 
verify whether students understand the basic assump-
tions of the diet and how they implement them on their 
daily menus.

Material and methods 
The study was conducted online among students in 
Poland using an anonymous survey developed by the 
authors. The survey consisted of 35 closed single or 
multiple-choice questions and two open questions. To 
conduct the study, the authors created a questionnaire 
consisting of two parts. The first was aimed at assessing 
the level of student knowledge of the Mediterranean diet 

and its practical application in their daily menu. The 
second part contained demographic questions about 
gender, age, place of residence, education, weight and 
height.

The inclusion criteria were voluntary participation 
in the survey. The exclusion criteria were: lack of con-
sent to complete the questionnaire, withdrawal from 
completing the questionnaire. Finally, the study includ-
ed a group of 313 volunteers. 

Checking the level of knowledge of the respondents 
was examined through issues related to the products 
found in the Mediterranean diet and the impact of this 
way of eating on health. The method of implementing 
the basic assumptions of the diet was assessed using the 
frequency of consumption method. 

An original scale was created, which awarded 1 
point for giving the correct answer that qualifies for the 
use of Mediterranean diet patterns and having the ap-
propriate level of knowledge. The range of adherence 
to the Mediterranean diet recommendations was deter-
mined, which corresponded to 1‒5 points ‒ low, 6‒10 
points. medium, above 10 points ‒ high and the indica-
tor of knowledge of its assumptions (1‒4 points ‒ low, 
5‒8 points ‒ medium, above 8 points ‒ high). 

The respondents were asked about both the type 
and frequency of products consumed in their daily 
menu. The answers to the questions are presented by 
number (n) and frequency (%). Body mass index (BMI) 
was calculated based on height and weight given by re-
spondents.

For statistical purposes, the following methods were 
used: Mann-Whitney U test, Kruskal-Wallis test, Spear-
man rank correlation coefficient significance test, Pear-
son’s chi-square test, NW chi-square test, and the Fp test 
comparing k frequencies. Statistical analysis was per-
formed using the EXCEL and STATISTICA 10 PL pro-
grams by Statsoft (Kraków, Poland). The value of p<0.05 
was considered statistically significant.

Results
The vast majority of the respondents (85.9%) were wom-
en, and 14.1% were men (Table 1).

The BMI of the respondents ranged from 13.54 to 
41.52 kg/m2. Its average was 21.89±3.10 kg/m2 (women 
21.63±2.99 kg/m2 and men 23.49±3.27 kg/m2). In half of 
the subjects, this indicator did not exceed 21.45 kg/m2. 

The vast majority of students (76%) had normal 
body weight. Overweight was found in 13.7% of the re-
spondents, and underweight in 8.9% of the respondents. 
The remaining respondents (1.3%) were obese.

Students in the field of knowledge about the Med-
iterranean diet obtained from 0 to 11 points, and their 
average was 6.5±3.2 points. Most of the students had 
an average level of knowledge about the Mediterranean 
diet (5‒8 points) ‒ 39.6% of the people (Fig. 1).
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Table 1. General characteristics of the respondents
Parameter n %

Gender
Female 269 85.9

Male 44 14.1

Age

18 – 21 years old 132 42.2

22 – 25 years old 140 44.7

26 years and older 41 13.1

Place of residence
City 207 66.1

Village 106 33.9

Education

Secondary education 174 55.6

Bachelor’s degree 91 29.1

Engineering degree 21 6.7

Master degree 27 8.6
Students in the field of knowledge about the Mediterranean diet obtained from 0 to 11 points, and their 

average was 6.5±3.2 points. Most of the students had an average level of knowledge about the 

Mediterranean diet (5‒8 points) ‒ 39.6% of the people (Fig. 1). 

 
Fig. 1. Evaluation of adherence to the recommendations/level of students' knowledge of the 
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Mediterranean diet is one of the healthiest diets in the world. 6.4% of the respondents had a different 

opinion, while the remaining respondents (32.9%) did not know the answer to this question. 

According to the majority of students (60.7%), an important element of the Mediterranean diet is a 

healthy lifestyle, including regular physical activity. 6.4% of the respondents disagreed with this 

statement. Some of the respondents (32.9%) did not know whether physical exercise is an important 

element of the Mediterranean model of nutrition. According to the vast majority of the respondents 

(80.2%), the Mediterranean diet can affect quality and length of life. 3 (1%) respondents disagreed with 

this statement. The remaining respondents did not know the answer to this question ‒ 18.8%. 

The opinion of the respondents on diseases that the Mediterranean diet may have a particularly positive 

impact was divided. Most often, the respondents chose obesity (87.2%), atherosclerosis (83.1%) or 

hypertension (82.4%) (Fig. 2). 
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Fig. 1. Evaluation of adherence to the recommendations/
level of students’ knowledge of the Mediterranean diet

Most of the students (78%) have heard of the Med-
iterranean diet. 22% of the respondents showed a lack 
of general knowledge of this way of eating. Most of the 
respondents (60.7%) correctly believed that the Medi-
terranean diet is one of the healthiest diets in the world. 
6.4% of the respondents had a different opinion, while 
the  remaining respondents (32.9%) did not know the 
answer to this question.

According to the majority of students (60.7%), an 
important element of the Mediterranean diet is a healthy 
lifestyle, including regular physical activity. 6.4% of the 
respondents disagreed with this statement. Some of the 
respondents (32.9%) did not know whether physical 
exercise is an important element of the Mediterranean 
model of nutrition. According to the vast majority of the 
respondents (80.2%), the Mediterranean diet can affect 
quality and length of life. 3 (1%) respondents disagreed 
with this statement. The remaining respondents did not 
know the answer to this question – 18.8%.

The opinion of the respondents on diseases that the 
Mediterranean diet may have a particularly positive im-
pact was divided. Most often, the respondents chose 
obesity (87.2%), atherosclerosis (83.1%) or hyperten-
sion (82.4%) (Fig. 2).

The study did not confirm a statistically significant 
difference in knowledge level between women and men 

(p>0.05). Students’ gender of the students had no effect 
on the knowledge of the Mediterranean diet.

The study observed a statistically significant differ-
ence in the level of knowledge between students of dif-
ferent ages (p<0.0001). The study showed a statistically 
significant difference in the level of knowledge between 
students with different education (p<0.0001). The aver-
age and median knowledge were higher in students with 
a bachelor’s degree (Table 2).

 
Fig. 2. Respondents' answers regarding diseases that can be particularly positively affected by the 

Mediterranean diet (multiple answers possible) 
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Fig. 2. Respondents’ answers regarding diseases that can 
be particularly positively affected by the Mediterranean 
diet (multiple answers possible)

Table 2. Relationship between age/education of 
respondents and knowledge of the Mediterranean diet*

Parameter n
Knowledge about the Mediterranean 

diet (points) H p
Mean SD Median Min. Max.

Age

18 – 21 
years old

132 5.5 3.1 6 0 11

32.69

<0.0001

22 – 25 
years old

140 6.9 3.2 7 0 11

26 and older 41 8.4 2.5 9 1 11

Education

Secondary 
education

174 5.7 3.1 6 0 11

31.12
Bachelor’s 

degree
91 7.8 3.0 9 0 11

Engineer 
degree

21 6.7 3.6 8 0 11

Master 27 7.3 2.8 8 0 11

* H – Kruskal-Wallis test value

There was no statistically significant difference in 
the level of knowledge between students living in the 
city and people living in the countryside (p>0.05). The 
residence of the students had no effect on the level of 
knowledge about the Mediterranean diet.

The study did not confirm a significant correlation 
between the BMI of the students and the level of knowl-
edge of the Mediterranean diet (p>0.05). The students’ 
BMI had no effect on their knowledge of the Mediter-
ranean diet.

The study showed a significant correlation between 
the level of knowledge about the Mediterranean diet and 
the degree of adherence to the recommendations of this 
diet (p<0.0001). The higher the level of knowledge of 
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the students, the greater the degree of adherence to the 
recommendations of the Mediterranean way of eating 
(Table 3).

Table 3. The result of the Spearman rank correlation 
coefficient test of significance between the level of 
knowledge about the Mediterranean diet and the degree 
of adherence to the recommendations of this diet*

A pair of variables n Rs p

Knowledge about the Mediterranean diet (points) & 
Degree of adherence to the recommendations of the 

Mediterranean diet (points)
313 0.409 <0.0001

* Rs – value of the Spearman rank correlation coefficient

For the degree of adherence to the Mediterranean 
diet recommendations, the students obtained 1 to 13 
points. The average was 6.3±2.4 points. More than half 
of the students (55%) had an average level of adher-
ence to the Mediterranean diet recommendations (6‒10 
points) (Fig. 1).

Whole grain products were consumed daily by 
26.2% of the respondents, which is in line with the 
principles of the Mediterranean diet and 4.8% of re-
spondents did not eat them at all. Dairy products were 
consumed every day by 42.8% of people. Olive oil was 
used daily by 13.4% of students and 64.8% of students 
used this type of fat too rarely. The nuts were eaten at 
least several times a week by 33.8% of the respondents 
and 8.6% of them did not consume nuts at all (Table 4).

Table 4. Frequency of consumption of selected products 
and meals by respondents

Products I don’t eat
Less than 

once a week
Once a week

Several 
times a 
week

Every day

Whole-grain 
products

n 15 42 47 127 82

% 4.8 13.4 15 40.6 26.2

Dairy products
n 32 15 22 110 134

% 10.2 4.8 7 35.1 42.8

Olive oil
n 68 72 26 105 42

% 21.7 23.0 8.3 33.5 13.4

Nuts
n 27 131 49 68 38

% 8.6 41.9 15.7 21.7 12.1

Fast-food 
meals

n 78 193 31 10 1

% 24.9 61.7 9.9 3.2 0.3

Some students ate fruits too rarely (once a day) ‒ 
42.8% of them. The rest of the respondents did not eat 
fruit every day, 27.2% of the respondents. 63.2% of the 
students ate vegetables at least twice a day by 63.2% of 
the students, and 11.5% of them did not eat vegetables 
every day (Table 5).

Fish and seafood were consumed too rarely, and 
74.7% of people consumed fish and seafood too rarely 
(Table 6).

Table 5. Frequency of fruit and vegetable consumption by 
respondents

Products
I don’t eat
every day

Once a day
2-3 times a 

days
4 or more 

times a day

Fruits
n 85 134 81 13

% 27.2 42.8 25.9 4.2

Vegetables
n 36 79 156 42

% 11.5 25.2 49.8 13.4

Table 6. Frequency of consumption of fish and seafood by 
students

Frequency of consumption of fish and seafood n %

I don’t eat fish or seafood 55 17.6

Once a month or less 65 20.8

Several times a month 105 33.5

1 time a week 64 20.4

2 or more times a week 24 7.7

Wine is drunk at least several times a week by 7.3% 
of the students, including 0.3% every day. They were 
consumed too rarely by 68.1% of the people, and the re-
maining respondents did not drink wine at all, 24.6% of 
the respondents.

Students use different sources of fat in their diet. 
However, most of the time they choose: vegetable oil 
(62.9%), olive oil (60.4%) or butter (56.9%) (Fig. 3).
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Fig. 3. Student responses on the use of a specific type of fat 
in the diet (multiple answers possible)

	
The vast majority of students used dried or fresh 

herbs and spices in their kitchen every day, 70.0% of the 
people. 28.8% of the respondents consumed them from 
time to time and the rest did not use them at all, 1.3% of 
the students.

There were no statistically significant differences in 
the level of adherence to the recommendations of the 
Mediterranean diet between women and men (p>0.05). 
The gender of the respondents had no effect on the de-
gree of adherence to the recommendations of this diet.

The study showed a statistically significant differ-
ence in the level of adherence to the recommendations 
of the Mediterranean diet recommendations between 
respondents of different ages (p=0.0001). The study 
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results showed a statistically significant difference in 
the level of adherence to the Mediterranean diet rec-
ommendations between respondents living in the 
city and those living in the countryside (p=0.0005). 
The average and median degree of compliance with 
the recommendations of this diet was higher in peo-
ple living in the city. The study showed a statistically 
significant difference in the level of adherence to the 
recommendations of the Mediterranean diet recom-
mendations between respondents with different edu-
cation (p<0.0001) (Table 7).

Table 7. The relationship between the age/place of residence/
education of the respondents and the degree of adherence to 
the recommendations of the Mediterranean diet*

Degree of adherence to the 
recommendations of the Mediterranean 

diet (points)

Parameter n Mean SD Median Min. Max. H/Z p

Age

18 – 21 
years old

132 5.8 2.4 6 1 13

H = 
19.37

0.0001
22 – 25 

years old
140 6.4 2.2 6 2 12

26 and 
older

41 7.8 2.8 9 2 13

Place of 
residence

City 207 6.6 2.4 7 2 13 Z = 
3.49

0.0005
Village 106 5.7 2.3 5.5 1 13

Education

Secondary 
Education

174 5.7 2.3 6 1 13

H = 
27.75

<0.0001

Bachelor’s 
degree

91 7 2.4 7 2 12

Engineer 
degree

21 6.2 2.2 5 2 11

Master 
degree

27 7.7 2.3 8 4 13

* H – Kruskal-Wallis test value; Z – Mann-Whitney U test value
	
There was no statistically significant correlation be-

tween the BMI of the respondents and the level of adher-
ence to the Mediterranean diet (p>0.05). The students’ 
BMI had no effect on adherence to Mediterranean dietary 
patterns. In the case of frequency of consumption, the 
answers were assigned rank values from 1 to 4/5, where 
1 means no product consumption and 4 and 5 the most 
common consumption of the product. In this way, the fre-
quency of consumption of the products was determined.

The study showed statistically significant correla-
tions between the frequency of  consumption and the 
level of knowledge about the Mediterranean diet for the 
following products: whole grain products, fruit, vegeta-
bles, fish and seafood, olive oil, nuts. Students who ate 
the products had a higher level of knowledge (Table 8).

The study showed a statistically significant differ-
ence in the level of knowledge between students with 
different frequency of legume consumption and differ-
ent frequency of use of herbs and spices (p=0.0001). 
The average and median level of knowledge was high-

er in students who consumed legumes more than once 
a week. The average and median level of knowledge was 
higher in students who used herbs and spices daily.

Table 8. The results of the Spearman rank correlation 
coefficient test between the frequency of product 
consumption and the level of knowledge about the 
Mediterranean diet*

A pair of variables n Rs p

Frequency of consumption of whole grain products & 
Knowledge about the Mediterranean diet (points)

313 0.292 <0.0001

Frequency of fruit consumption & Knowledge about the 
Mediterranean diet (points)

313 0.23 <0.0001

Frequency of vegetable consumption & Knowledge 
about the Mediterranean diet (points)

313 0.317 <0.0001

Frequency of fish and seafood consumption & 
Knowledge about the Mediterranean diet (points)

313 0.18 0.0014

Frequency of consumption of dairy products & 
Knowledge about the Mediterranean diet (points)

313 0.07 0.2156

Incidence of olive oil consumption & knowledge of the 
Mediterranean diet (points)

313 0.314 <0.0001

Frequency of nut consumption & knowledge of the 
Mediterranean diet (points)

313 0.318 <0.0001

Frequency of wine consumption & Knowledge of the 
Mediterranean diet (points)

313 0.06 0.289

* Rs – value of the Spearman rank correlation coefficient

No statistically significant correlations were ob-
served between the frequency of consumption of rec-
ommended products in the Mediterranean diet and the 
BMI of the students.

Table 9. Relationship between knowledge of the positive 
impact of the Mediterranean diet on various diseases and the 
degree of adherence to the recommendations of this diet*

Diseases n

Degree of adherence to the 
recommendations of the Mediterranean 

diet (points) Z p

Mean SD Median Min. Max.

Cancers
Yes 178 6.7 2.5 6.5 2 13

3.09 0.0020
No 135 5.8 2.2 6 1 10

Obesity
Yes 273 6.3 2.4 6 1 13

0.42 0.6722
No 40 6.2 2.2 6 2 11

Atherosclerosis
Yes 260 6.6 2.4 6 1 13

3.82 0.0001
No 53 5.2 1.8 5 2 9

Hypertension
Yes 258 6.6 2.4 7 1 13

4.18 <0.0001
No 55 5.1 1.8 5 2 9

Depression
Yes 154 6.8 2.5 7 2 13

2.81 0.0050
No 159 5.9 2.2 6 1 11

Problems 
of getting 
pregnant

Yes 138 6.7 2.6 7 2 13
2.11 0.0345

No 175 6 2.2 6 1 11

* Z – value of the Mann-Whitney U test
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The study showed a statistically significant differ-
ence in the level of adherence to the Mediterranean 
diet recommendations between students who knew 
and those who did not know the positive impact of the 
Mediterranean diet on almost all diseases, except obesi-
ty (p<0.05). The average level of adherence to this diet 
was higher in students who indicated the following dis-
eases (Table 9).

Discussion	
Proper diet and lifestyle are factors that determine good 
health. It is particularly important to shape proper eat-
ing habits in people at a young age. Currently, among 
students, there is a growing interest in a healthy diet and 
the care of physical appearance. The Mediterranean diet 
is one of the most recommended nutrition models for 
people of all ages. Regular physical activity and a prop-
er lifestyle are also the basic principles of this diet. In a 
study by La Fauci V et al. found a very high knowledge 
(90.5%) of the products present in this way of eating 
among young Italians. In the same group of respon-
dents, despite a significant result of indicating typical 
food for this diet, only 11.4% of people were able to de-
fine what a Mediterranean diet is.10 Analyzing the study 
by Bogacka et al., a low level of knowledge (30.3%) of 
people treated in cardiology clinics was shown about the 
Mediterranean diet. The reason was the low consump-
tion of fruits and vegetables among respondents over 
26 years of age.11 The Mediterranean model of nutrition 
is one of the healthiest diets, which is why some peo-
ple know its assumptions or have heard about it. Young 
people are increasingly interested in a healthy diet and 
lifestyle due to the growing fashion in this topic. Fur-
thermore, they care more about their physical appear-
ance than older people.

It should be noted that it is important not only to 
know the basic assumptions of the Mediterranean diet 
but also to apply it in practice in your daily menu. In 
the study by Garcia-Meseguer et al. it was observed that 
only 5.3% of Spanish students followed the Mediterra-
nean diet model in their diet.12 However, Bonaccorsi et 
al. proved that more than half of students in primary 
and secondary schools in Italy apply the assumptions 
of this way of eating and 24.8% of people adhere to it 
to a high degree. The nutritional status of children and 
adolescents or the degree of academics of parents did 
not significantly affect this relationship. Younger stu-
dents and boys (33%) compared to girls (45%) showed 
less adherence to the Mediterranean diet recommen-
dations. The researchers also pointed out that despite 
minor differences, excess body weight, including over-
weight or obesity, also resulted from a lower adherence 
to the recommendations of this model of nutrition.13 
Furthermore, it is also worth mentioning the study by 
Greiner et al., in which the authors proved that people 

with higher scientific degree and women more often fol-
low the principles of the Mediterranean diet.14 Looking 
at the age parameter, it can be concluded that older peo-
ple are more aware of their food and choose healthier 
products as they grow up. Incorrect diet – high content 
of  saturated fats in the diet or simple sugars – causes 
weight gain, which young people in particular cannot 
control. With age, students become more aware of their 
physical appearance and the parameters that are related 
to it. Better education or gender also affects the more 
frequent use of the Mediterranean diet. Women and 
people with a higher scientific degree pay more atten-
tion to what they eat and in what quantities to care for 
their figure or maintain proper health.

The type and frequency of consumption of particu-
lar food products have a significant impact on the qual-
ity of the diet. According to the Mediterranean model 
of nutrition, it is advisable to choose whole grain prod-
ucts every day. In the study by Kulesza et al., the authors 
showed that 27% of medical students ate whole-meal 
bread at least once a day and 1.0% of the respondents 
never chose it.15 In turn, Lebiedzińska in her study 
showed that female students consume wholemeal bread 
more often than males. Only 14.8% of people consume 
this product every day and less than half of the students 
(42.4%) choose it several times a week. Moreover, the 
author showed that Polish students choose white bread 
much more often compared to whole grain bread.16 
The more frequent use of wholegrain products may be 
due to taste preferences or economic reasons, as they 
are usually cheaper than wholegrain products. In our 
own research, no significant differences were found 
between gender and the consumption of whole grain 
products, but other researchers indicated such a rela-
tionship. Women consume these products more often, 
because they usually pay more attention to the foods, 
they choose to take care of their figure.

Fruits and vegetables should be present in the Med-
iterranean menu in large quantities. They are a source of 
many vitamins, minerals, and antioxidants. López-Ol-
ivaresi et al. came to some conclusions about the con-
sumption of fruits and vegetables in the student menu. 
in a study of Spanish students. Some of them (34.8%) 
ate at least three servings of fruit a day and more than 
half of the study participants (57.1%) chose vegetables 
at least twice a day.17 In turn, in the study of Hadjimbei 
et al. showed that students from higher education in-
stitutions in Cyprus mostly consumed fruit every day 
(73.1%), but only some of them (31.6%) chose their 
second portion during the day. A similar dependence 
of the results was observed for vegetables ‒ more than 
half of the people consumed them once a day, and only 
29.5% of the respondents ate them at least twice a day.18 
In addition, the study by McLean-Meyinsse et al. should 
also be mentioned, in which the authors also proved a 
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similar correlation. A very small percentage of students 
(13%) chose fruits and vegetables more than once a day. 
It turns out that half of the respondents did not eat them 
every day (for fruits and vegetables, 50% and 52%, re-
spectively).19 Analyzing the above results, it can be con-
cluded that students do not consume enough fruits and 
vegetables. It is recommended to introduce them to the 
daily menu due to their high content of vitamins, dietary 
fiber, and minerals.

Consumption of fish and seafood is important in the 
Mediterranean model of nutrition. These products are 
rich in omega-3 fatty acids and complete animal pro-
tein. Low consumption of fish was observed in the study 
of Kula and Śmiechowska. Their frequent consumption 
‒ more than two times a week – was found in a very 
small group of respondents (6%), and a complete lack 
of fish consumption was found in 9% of people. The au-
thors of this article also presented the factors that influ-
ence these values. The students surveyed said that their 
frequency of buying fish is affected, among others, by 
the price (44%) or the ease of preparing this product 
at home (39%).20 However, in another study, Kowalska 
noted a significant relationship between higher fish con-
sumption by men compared to women.21 Slightly differ-
ent conclusions were reached by Mieziene et al. in their 
study with more than 3,000 people. The authors of the 
study showed that men consume fish much less often 
than women. Furthermore, the higher the level of edu-
cation or the more frequent physical activity, the greater 
the consumption of fish and seafood among Lithuanian 
students.22 Students consume too small amounts of fish, 
which means that they do not meet the basic recom-
mendations of the Mediterranean diet, which indicates 
a minimum of 2–3 portions of this product a week. Low 
consumption is certainly due to the high price, taste, or 
eating habits developed in youth. Due to the high con-
tent of unsaturated fatty acids and a large amount of pro-
tein, they should definitely be eaten more often among 
people of all ages.

Choosing the right source of fat in the diet is very 
important. Excessive consumption of it can lead to: 
excessive body weight. According to the assumptions 
of the Mediterranean model of nutrition, it is recom-
mended to use olive oil every day, preferably with ev-
ery meal. It should be the main source of fat in your 
diet. The very high consumption of olive oil in the 
diet of Spanish students is highlighted by the study 
by López-Olivares et al., where most respondents 
(95.2%) used it in their diet.17 However, in the study 
by Cobo-Cuenca et al., it has been shown that men and 
women in Spain ‒ with a slight male predominance ‒ 
use olive oil as the main source of fat to a similar ex-
tent (92.1% and 90.1%, respectively).23 It is also worth 
analyzing the study by Mieziene et al., in which the 
nutritional patterns of Lithuanian students were exam-

ined. The study showed that only a small part of peo-
ple (19.3%) chose olive oil as the basic fat in their daily 
diet. The students consumed an average of about 2.5 
tablespoons each day, which is a small amount consid-
ering the recommended 4 tablespoons per day in the 
Mediterranean diet. The authors also noticed a certain 
correlation between the more frequent consumption of 
this source of fat and the gender and level of education 
of the respondents. Compared to men, women were 
much more likely to use olive oil in their cooking. The 
same was found among people with higher academ-
ic degrees compared to students with lower education. 
Furthermore, researchers have shown that Lithuanians 
who are more physically active consume this source of 
fat more frequently than sedentary people.22 The low 
consumption of olive oil every day among the stu-
dent population in Poland may be due to its materi-
al status or taste. The use of this fat in countries close 
to the Mediterranean Sea is quite popular due to its 
widespread availability and the lower price resulting, 
among others, from the lack of transport costs.

The number of scientific articles on the Mediterra-
nean diet is constantly increasing. There is a lot of inter-
est in this way of eating, which is why researchers are 
still trying to show new aspects regarding the positive 
impact of this diet on health and various entities of dis-
ease. According to current research, the Mediterranean 
model of nutrition is widely used in the prevention of 
many diseases. It is indicated for use at any age and also 
pays special attention to the right lifestyle. According to 
own research, students have a basic state of knowledge 
about this diet and implement its recommendations in 
their menu to an average degree. It is recommended to 
further educate and make each age group aware of the 
positive impact of the Mediterranean diet based on the 
latest scientific research on this issue.

The strengths of the study include the possibili-
ty of examining respondents from various universities 
throughout the country and the lack of time limits to 
answer. The weaknesses of the study include a non-stan-
dardized questionnaire, lack of direct contact with the 
respondents, the wrong understanding of the questions, 
or lack of complete answers. According to the recom-
mendations of the Mediterranean diet, the frequency of 
consumption of different products varies, so it is recom-
mended to use the same frequency of consumption scale 
in future studies.

Conclusion
Most of the Polish population students (39.6%) showed 
an average level of knowledge about the assumptions of 
the Mediterranean diet and adhere to its recommenda-
tions to the same extent (55% of the people). The high-
er the level of knowledge, the better the adherence to 
the Mediterranean diet recommendations among Pol-
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ish students. Gender, place of residence, or BMI value 
are not related to the level of knowledge of students 
about the Mediterranean diet, while their age or lev-
el of education significantly affect this relationship. 
Adherence to Mediterranean diet patterns is related 
to the age, place of residence, and academic degree of 
college students. Gender or body mass index (BMI) 
do not significantly affect the level of adherence to the 
recommendations of the Mediterranean diet. Students 
who have more knowledge about the basic assump-
tions of this model of nutrition consume more often: 
wholegrain products, fruits, vegetables, fish and sea-
food, olive oil, legumes, nuts, and spices. The value of 
the BMI index does not affect the higher consumption 
of recommended products in the Mediterranean diet. 
Students have basic knowledge about the positive in-
fluence of the Mediterranean diet on various diseases. 
The greater the adherence to the recommendations of 
this way of eating, the greater the awareness of the pro-
health effect of this diet on the occurrence of: cancer, 
atherosclerosis, hypertension, depression, or problems 
with getting pregnant.
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ABSTRACT
Introduction and aim. University students have been demonstrated in the literature to be a group particularly vulnerable 
to mental health problems during the COVID-19 pandemic. The aim of this study was to examine the correlation between 
the fear and anxiety levels of nursing students regarding the COVID-19 pandemic and their compliance with standard pre-
cautions. 
Material and methods. The sample consisted of 509 volunteer students. Data were collected using a Personal Information 
Form, the Fear of COVID-19 Scale (FCV-19S), the COVID-19 Anxiety Scale (CAS) and the Compliance with Standard Precautions 
Scale (CSPS). 
Results. The FCV-19S, CAS, and CSPS mean scores of the students were respectively 17.49±5.24 1.99±3.54 and 13.46±3.61. 
There was a moderate correlation (p<0.05) between the FCV-19S and CAS of the students, but no correlation was detected be-
tween CSPS and FCV-19S (p>0.05) and CAS (p>0.05). 
Conclusion. It was determined that students had a moderate fear of COVID-19 and a low level of anxiety over COVID-19. How-
ever, fear of COVID-19 and COVID-19 anxiety levels were not correlated with compliance with standard precautions. 
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Introduction
The coronavirus infection (Coronavirus disease 2019, 
COVID-19) has affected the entire world, and has con-
tinued to have a physiological and psychological im-
pact on health.1 Satıcı et al., determined that the fear 
of COVID-19 negatively affected life satisfaction, and 
this may be associated with depression, anxiety, and 
stress.2 In the literature, it is reported that the fear of 
COVID-19 decreased life satisfaction3, had a negative 
effect on an individual’s well-being, and caused nega-
tive mental health conditions, such as stress, depression, 
and anxiety.4-6  Being physically healthy or not infected 
with coronavirus does not prevent a person from suf-

fering unfavorable psychological emotions caused by 
COVID-19.7 Anxiety and fear can be caused by the se-
verity of the disease, its contribution to mortality, and 
the risk of transmission.8-10 Addition of uncertainty into 
psychological problems may impair individual well-be-
ing and lead to maladaptive behaviors.11,12 Korukçu et al. 
determined that COVID-19 infection caused a high lev-
el of fear in individuals living in Turkey.13 Another study 
found that nurses were fearful of contracting an infec-
tion or unintentionally infecting others.14 

Psychological and emotional factors experienced 
during the pandemic may adversely affect fighting 
against it and make it more difficult to exhibit healthy 
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lifestyle behaviors.15,16 University students have been 
demonstrated in the literature to be a group which has 
been particularly vulnerable to mental health problems 
during the COVID-19 pandemic.17-20 The number of 
psychological disorders observed in university students 
during the pandemic has increased compared to previ-
ous years. Fear can be increased by concerns about the 
risk of being infected. It is important to determine the 
fear of contracting COVID-19 infection and to under-
stand the associated risks.21 One study reported that 
there was a high level of COVID-19 anxiety and fear 
among nursing students.22 Cici and Yılmazel found that 
nursing students had high levels of anxiety due to the 
COVID-19 pandemic and their professional perspec-
tives were adversely affected by the pandemic.23 Huang 
et al. determined that nurses and nursing students’ anx-
iety, fear, sadness, anger, and coping strategies were af-
fected during the COVID-19 pandemic.24

Nursing students are exposed to patient contact 
during their clinical practices to gain professional ex-
perience. This poses a risk of infection unless infection 
control precautions are taken.25 During a pandemic, ap-
plying standard preventive measures is the most im-
portant factor in reducing cross-transmission between 
health workers and patients.26 It has been reported that 
during the COVID-19 pandemic, nurses’ conformi-
ty to standard measures was inadequate.27,28 Therefore, 
it is important to comply with standard precautions in 
the fight against COVID-19, which persists as a global 
threat to health.7 Controlling infection is critical for pa-
tient and employee safety. It is also an indicator of the 
delivery of high-quality nursing care. Compliance with 
standard precautions is important in preventing infec-
tion from being transmitted. Standard precautions are 
universally recognized guidelines for infection control 
in health care practices.29 Topçu and Emlek found that 
nursing students’ conformity to standard preventive 
measures during the pandemic was at an optimal level.30 
It was stated in a study in China that health students’ 
personal preventive measures and maintenance of social 
distancing was better during the pandemic.31 It has been 
found that there was no correlation between nurses’ 
fear of COVID-19 and their attitudes to patient safety, 
and that nurses at a younger age had negative attitudes 
to patient safety.32 The fear and stress associated with 
COVID-19 may make it difficult for students who are 
future nurses to comply with standard precautions. To 
the best of our knowledge, there is no study in the liter-
ature that investigates the correlation between the level 
of fear and anxiety among nursing students during the 
COVID-19 pandemic and their compliance with stan-
dard precautions. For this reason, the correlation be-
tween nursing students’ fear and stress levels relating to 
the COVID-19 pandemic and their conformity to stan-
dard preventive measures was examined in this study.

Aim
The aim of the study was to examine the correlation be-
tween the fear and anxiety levels of nursing students 
during the COVID-19 pandemic and their compliance 
with standard precautions.

Research questions
	– What are the levels of fear in nursing students du-

ring the COVID-19 pandemic?
	– What are the levels of anxiety in nursing students 

during the COVID-19 pandemic?
	– What is the level of compliance of nursing students 

with standard precautions during the COVID-19 
pandemic? 

	– Is there a correlation between the nursing students’ 
levels of fear of COVID-19 and compliance with 
standard precautions?

	– Is there a correlation between the nursing students’ 
levels of anxiety of COVID-19 and their compliance 
with standard precautions?

Material and methods
Ethics approval
Ethical approval was obtained from the Scientific Re-
search Ethics Committee of the relevant university (de-
cision no: E-84026528-050.01.04-2100216470, dated 
4 November 2021). Written approval (dated 9 Novem-
ber 2021) was obtained from the COVID-19 Scientific 
Research Assessment Commission under the Repub-
lic of Turkey Ministry of Health. In accordance with 
the Declaration of Helsinki, the objectives and content 
of the study were explained to the nursing students in 
the sample. Written permission was obtained by e-mail 
from the researchers to use the scales in the collection 
of data. They were informed that their participation was 
entirely voluntary, and their personal information and 
privacy would be protected. The data was created using 
Google Drive during the pandemic, and the survey in-
vitation was given an online survey link via WhatsApp, 
making it clear that the participation was voluntary. In-
formed consent was obtained from all participants. 

Study design and participants
The study was conducted as descriptive and correlation-
al research. Data collection was performed between 10 
November and 31 December 2021 using an online Goo-
gle questionnaire. The population of the study was com-
prised of nursing students who attended a university in 
Turkey providing nursing education during the fall term 
of the academic year 2021-2022. The study was conduct-
ed at the Faculty of Health Sciences. The program Epi 
Info™ version 7.2.3.1, USA: American Centers for Dis-
ease Control and Prevention (CDC) 2022, was used 
for sample size calculation. Since there was no similar 
study, the expected and observed values were accepted 
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as 50% respectively. The sample size was calculated us-
ing the sample formula with an unknown population. 
According to this formula, the number of students re-
quired be included in the study was calculated as 384 
with a Type I error (alpha=.05) and power of 95%.33 The 
study included second, third and fourth year nursing 
students who accessed the questionnaire sent via the in-
ternet, and who volunteered to participate in the study, 
fully completed the questionnaire, and were actively 
studying during the time of the study. Those who were 
not active students in classes at the time of the study and 
also first-year students were excluded from in the study. 
Students perform clinical practice in Medical Nursing 
in the second year, Gynecology and Obstetrics Nursing 
in the third year, and Psychiatric Nursing in the fourth 
year during the fall semester. The first-year students be-
gin their first hospital practice in the spring semester, 
and therefore, they were excluded from the study. The 
study was completed with 509 students.

Data collection tools
Four main questionnaires were used for the current 
study. 

Personal information form
This form consisted of nine questions about the so-
cio-demographic characteristics of students who partic-
ipated in the study.22,34,35

Fear of COVID-19 scale (FCV-19S)
The Turkish language validity and reliability of the FCV-
19S, which was developed by Ahorsu et al., was tested 
by Ladikli et al.8,36 FCV-19S has a single dimension and 
seven items. The scale is scored as a five-point Likert 
type scale ranging between 5= “strongly agree” and 1= 
“strongly disagree”. The total score of the scale ranges 
from 7 to 35. Scores at or above the cut-off point of the 
scale signify that individuals have a fear of COVID-19. 
The internal consistency coefficient of the scale was 
found to be 0.82 in the study by Ahorsu and 0.86 in the 
study by Ladikli et al. The internal consistency alpha co-
efficient of the scale was found to be 0.76 in this study. 

COVID-19 anxiety scale (CAS)
Lee developed the COVID-19 Anxiety Scale to deter-
mine the levels of anxiety associated with the crises cre-
ated by the coronavirus.37 Evren et al. conducted the 
Turkish validity and reliability study of the scale.38 The 
CAS, a five-point Likert-type scale, has one dimen-
sion and five items. The items are rated as 0: “Never”, 
1: “rare, less than one or two days”, 2: “a few days”, 3: 
“more than seven days”, and 4: “almost every day in the 
last two weeks”. A total CAS score of ≥ 9 indicates dys-
functional anxiety associated with coronavirus. An in-
crease in the total CAS score indicates that individuals 

have a high level of anxiety, whereas a decrease in the to-
tal CAS score implies that individuals have a low level of 
anxiety. The internal consistency coefficient of the scale 
was found to be 0.93 in the study by Lee, and 0.80 in the 
study by Evren et al. The internal consistency alpha co-
efficient of the scale was 0.93 in this study.   

Compliance with standard precautions scale (CSPS)
The CSPS is a scale intended to reveal compliance with 
standard preventive precautions, assessed within the 
scope of precautions that healthcare professionals must 
take for infection control. In other words, it is a self-as-
sessment tool used by healthcare professionals to de-
termine whether or not they exhibit protective and safe 
behaviors in infection control and prevention. In 2011, 
Simon Ching Lam developed the scale, based on inter-
national preventive precautions published by the CDC.39 
Samur et al. assessed the Turkish validity and reliabil-
ity study of the scale.40 A four-point Likert-type scale 
with one dimension is rated as 1: “Never”, 2: “rarely”, 3: 
“sometimes”, and 4: “always”. In the assessment of the 
scale, the “always” response to positively scored items 
(items 1, 3, 5, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 18, 19, and 
20) is coded with “1” and the other responses are “0”. 
The “never” response to negatively scored items (items 
2, 4, 6, and 15) is coded as “1,” while the remaining re-
sponses are coded as “0” on the scale. Total score rang-
es from 0 to 20. Higher scores signify that compliance 
with standard precautions increases. The internal coef-
ficient of consistency of the scale was found to be 0.79 
in the study by Lam, and 0.84 in the study by Samur et 
al. The internal consistency alpha coefficient of the scale 
was 0.76 in this study.

Data collection
The data were collected between 10 November 2021 and 
31 December 2021 from students who met the inclusion 
criteria. The students were reached through a closed on-
line communications program that they used to com-
municate with each other, and a survey link to the study 
was shared. The first page of the online survey includes 
an informed consent form that explains the objective of 
the study, that participation in the study voluntary, and 
that all personal data will be kept confidential. The data 
collection form was resumed after acquiring the consent 
of the students who volunteered to participate in this 
study. It took roughly 8-10 minutes to complete the sur-
vey electronically. Each student was only allowed to fill 
out the survey once.

Statistical analysis
The data in this study were analyzed using SPSS 22.0 
(IBM Corp., Released 2013, IBM SPSS Statistics for 
Windows, Version 22.0, Armonk, NY: IBM Corp.). The 
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data were presented as mean ± SD deviation, median, 
and minimum and maximum values for variables deter-
mined by measuring, and as numbers and percentages 
for variables determined by counting. The Kolmogorov 
Smirnov Test was used to analyze whether or not the 
sample had normal distribution in comparative statis-
tics. The Mann Whitney U Test was used to compare 
continuous data with independent variables with two 
groups, while the Kruskal Wallis Analysis of Variance 
was used to compare continuous data with more than 
two groups. The Kruskal Wallis Analysis Multiple Com-
parison Test was used to analyze which group or groups 
caused the difference. The correlation between the 
scores of scales was determined using Spearman’s Cor-
relation Analysis. The statistical significance level was 
accepted as p<0.05.

Results
It was determined that 78.4% of the students were fe-
male and 49.8% were second-year students. 82.2% of the 
students reported that they had not been diagnosed with 
COVID-19 and 98% stated that they had the COVID-19 
vaccine. Also, 58.5% of the students stated that there was 
an infection prevention procedure in the clinic where 
they completed their internship, and 56.8% stated that 
they had previously attended a seminar/training for in-
fection control and prevention. Furthermore, 80.1% of 
the students stated that they had been trained for stan-
dard precautions before starting to work in the clinic. 

The students who participated in the study  had a 
moderate fear of COVID-19 according to their FCV-19S 
mean scores (17.49±5.24), they had a low level of dys-
functional anxiety according to their CAS mean score 
(1.99±3.54), and their compliance with standard pre-
cautions was high according to their CSPS mean scores 
(13.46±3.61) (Table 1).

Table 1. Mean scores of the students on FCV-19S, CAS, and 
CSPS*

Number of items Mean± SD Min-Max

FCV-19S 7 17.49±5.24 8–33

CAS 5 1.99±3.54 0–20

CSPS 20 13.46±3.61 0–20

* FCV-19S – fear of COVID-19 scale; CAS – COVID-19 anxiety 
scale; CSPS – compliance with standard precautions scale 

When characteristics of the students were com-
pared with their FCV-19S, CAS and CSPS mean scores, 
it was observed that the mean scores of female students 
for all three scales (18.03±5.26; 2.20±3.78; 13.57±3.44) 
were higher than the mean scores of male students 
(15.57±4.70; 1.23±2.42; 13.03±4.18 respectively). How-
ever, while there was a statistically significant difference 
in FCV-19S and CAS mean scores between female and 
male students, there was no statistically significant dif-

ference between their CSPS mean scores. Among the 
other variables, there was no difference between the stu-
dents’ grades, statuses of having COVID-19, statuses 
of being vaccinated with COVID-19 vaccine, previous 
training on infection control and prevention, or mean 
scores of FCV-19S, CAS, and CSPS (Table 2). 

Table 2. Comparison of students’ characteristics with their 
FCV-19S, CAS and CSPS mean scoresa 

FCV-19S CAS CSPS

Mean ± SD Mean ± SD Mean ± SD

Gender

Female 18.03±5.26 2.20±3.78 13.57±3.44

Male 15.57±4.70 1.23±2.42 13.03±4.18

Test & p
15549.0b

0.000*

17973.0b

0.003*

20693.0b

0.517

Year

2nd Year 17.37±5.23 1.88±3.39 13.64±3.63

3rd Year 18.16±5.58 2.36±4.15 13.34±3.54

4th Year 16.84±4.66 1.74±2.94 13.19±3.68

Test & p
3.216c

0.200
0.255c

0.880
2.440c

0.295

Diagnosis of COVID 19

Yes 16.86±5.08 2.14±3.26 14.04±3.44

No 17.62±5.27 1.96±9.61 13.33±3.65

Test & p
16708.5b

0.188
17258.0b

0.340
16095.5b

0.069

Yes 17.54±5.27 2.02±3.57 13.50±3.58

No 14.70±3.49 0.60±1.26 11.20±4.63

Test & p
1680.5b

0.085
1934.0b

0.204
1625.5b

0.065

Seminar/training for infection control and prevention

Yes 17.09±4.74 1.70±3.09 13.47±3.67

No 18.00±5.79 2.36±4.05 13.43±3.55

Test & p
28619.0b

0.152
28719.5b

0.133
30538.0b

0.810

a FCV-19S – fear of COVID-19 scale; CAS – COVID-19 anxiety 
scale; CSPS – compliance with standard precautions scale; 
c – Kruskal Wallis; b – Mann Whitney U; *– p<0.05

When the correlation between FCV-19S, CAS and 
CSPS was examined, a moderately significant correla-
tion was found between FCV-19S and CAS (p<0.05). 
No correlation was found between CSPS and FCV-19S 
(p>0.05) and CAS (p>0.05) (Table 3). 

Table 3. Correlation between FCV-19S, CAS, and CSPSa

FCV-19 S CAS CSPS

FCV-19S R         
p

1.000
…..

0.487*
0.000

0.075
0.09

CAS R         
p

0.487*
0.000

1.000
…..

-0.073
0.100

CSPS R         
p

0.075
0.092

- 0.073
0.100

1.000
……

a FCV-19S – fear of COVID-19 scale; CAS – COVID-19 anxiety 
scale; CSPS – compliance with standard precautions scale; 
* – Spearman’s correlation analysis
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Discussion
The rapid spread and pandemic nature of COVID-19 
caused anxiety, depression and fear in individu-
als.8 Nurses in general experience stress in relation to 
COVID-19, but it is seen that younger nurses have great-
er difficulty in coping with the pandemic.22,41,42 Also, the 
negative psychological effect on them may constitute a 
risk to their care behaviors.41 This study was conducted 
to examine the correlation between the fear and anxiety 
levels of nursing students during the COVID-19 pan-
demic and their compliance with standard precautions. 
Based on their FCV-19S mean score (17.49±5.24), it can 
be asserted that the nursing students who participated 
in the study had a moderate fear of COVID-19. This re-
sult of the study was thought to be associated with the 
fact that the data was collected in the later period of the 
pandemic. The students may have been informed about 
COVID-19 and its repercussions, prevention methods, 
and its impacts on life during this period. In the litera-
ture, there are studies indicating that nursing students 
have a moderate or high level of fear of COVID-19.14,43 
The results of studies conducted in Turkey, Spain and 
Israel have indicated that the fear of COVID-19 is high 
among nursing students.19,22,43

While it is believed that fear and anxiety share sim-
ilar features, they are essentially two concepts that exist 
independently of one another but have an effect on one 
another. Some studies have reported that the pandem-
ic has considerably affected both the fear and anxiety 
levels of students.17,22 Although nursing students had a 
moderate fear of COVID-19 and a low level of dysfunc-
tional anxiety in this study, a moderately significant cor-
relation was found between FCV-19S and CAS, and as 
the FCV-19S mean scores of the students increased, the 
mean scores of CAS also increased. These results were 
associated with the fact that nursing students did not go 
to the hospital for clinical practices, they avoided trans-
mission of hospital-acquired infection and they stayed 
with their families during the pandemic. In contrast to 
the findings of the present study, a study by Kuru Alici 
et al. found that the anxiety levels of students were high, 
and stated that this could be attributed to the high rate 
of COVID-19 transmission, the fear of death, and the 
lack of knowledge of the students in terms of preven-
tative precautions and behaviors.22 Huang et al. stated 
that the fear of contracting COVID-19 increased anxi-
ety during the pandemic.24 On the other hand, Yuan et 
al. asserted that active use of social media by students 
and sharing knowledge or experiences with one another 
were effective in reducing anxiety.44 

Nurses’ level of knowledge of and compliance with 
standard precautions are very important for improv-
ing health services, reducing care costs and increasing 
patient satisfaction. The CSPS mean score of nursing 
students was found to be high in the study. It is import-

ant for nursing students to avoid the risk of catching 
COVID-19 during clinical practice.25 The students get 
training on standard precautions and procedures such 
as infection prevention, hand washing, and the use of 
personal protective equipment beginning in their first 
year of nursing undergraduate school in Turkey. It can 
be argued that it is also effective for the students to at-
tend applied nursing courses and some elective courses 
(Communicable Diseases Nursing, Hospital-Acquired 
Infections, etc.) to familiarize themselves with subjects 
related to standard precautions prior to beginning clin-
ical practice. Studies conducted in different parts of the 
world have reported that nursing students have differ-
ent levels of compliance with standard precautions. The 
level of compliance with standard precautions was re-
ported to be relatively high in studies conducted with 
nursing students in China and Jordan.25,45 A large-scale 
study including 4439 healthcare professionals at 34 hos-
pitals in France revealed that the compliance of nursing 
students with standard precautions was higher than that 
of other working healthcare professionals.46 

The FCV-19S and CAS mean scores of female stu-
dents in the study were found to be higher than the 
scores of the male students. It can be argued that this 
was associated with gender traits or the fact that wom-
en are more emotionally vulnerable and sensitive than 
men. Cheng et al. found that male students experienced 
a lower level of stress compared to female students.31 
Studies by Kuru Alici et al. and Savitsky et al. also yield-
ed similar results.22,43 However, in a study conducted by 
Sun et al. (2020) in China, higher levels of fear and anx-
iety were found in men.47 Some studies conducted after 
other epidemics (SARS, Ebola, MERS) stated that wom-
en were more negatively affected by the epidemic than 
men, and that they suffered from higher levels of anxiety 
and depression.15,48 Sun et al. stated that women stayed at 
home during the pandemic and cleaned the house, met 
the needs of family members, cooked and fulfilled other 
household chores, all of which increased the burden on 
women, thus resulting in increasing fear and anxiety.47 

The fact that the majority of the nursing students were 
female is compatible with these results. 

Yasemin et al. found that the COVID-19 pandem-
ic affected nursing students’ mental health and eating 
habits.49 It is also known that nursing students’ academ-
ic success is affected by the fear which they experience, 
their sleep quality is affected and they experience the 
intention to leave the nursing school.50,51 The fact that 
nurses work in a risky environment in the pandem-
ic and experience deficiencies in professional knowl-
edge and skill may be the reason for this. Therefore, the 
correlation between the stress and fear experienced by 
nursing students and their conformity to standard pro-
tective measures was considered, and it was found that 
there was no correlation between the COVID-19 fear 
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and stress which they experienced and their conformi-
ty to standard protective measures. Understanding these 
issues is necessary because nursing students are expect-
ed to play a larger role in the current crisis than lay peo-
ple by volunteering, educating the public and increasing 
awareness of the COVID-19 pandemic.52

Study limitations
The research was conducted during the pandemic pe-
riod and all responses were collected online. For this 
reason, the data obtained from the study is limited to 
students who had internet access and could answer and 
agree to participate in the research.

Conclusion
In conclusion, it was determined that the levels of fear of 
COVID-19 of the nursing students were moderate, their 
levels of anxiety concerning COVID-19 were low, and fe-
male students had higher levels of fear and anxiety than 
male students. Also, the students’ levels of compliance 
with standard precautions were relatively high. The cor-
relation between FCV-19S and CAS was moderately sig-
nificant. No correlation was found between CSPS and 
FCV-19S and CAS. Given these findings, it is recommend-
ed that students attend courses on coping with fear and 
anxiety during epidemics, psychological awareness, and 
resilience during their nursing undergraduate education.
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ABSTRACT
Introduction and aim. This study aims to estimate the age of a population in Central India by analyzing the mental foramen 
using cone beam computed tomography (CBCT). The objectives of the study are to determine the parameters for age determi-
nation and study bilateral variations in mental foramen dimensions using CBCT. 
Material and methods. One hundred and twenty CBCT scans, HD LED monitor, GALAXIS GALLIEOS viewer.
Results. Results from the study show significant values for various parameters such as the upper and lower borders of the man-
dible and mental foramen. Bilateral variations were also observed. The age regression model indicates a significant correlation 
between estimated and original ages for individuals aged between 31 to 50 years. While the study only analyzed five param-
eters of the mental foramen, it suggests that a more comprehensive assessment of mental foramen parameters with a larger 
sample size can yield more definitive results for age determination.
Conclusion. As only five parameters of mental foramen had been assessed in this retrospective study, so a comprehensive as-
sessment of various other parameters of mental foramen with an increased sample size may be done for more definitive results 
for gender and age determination.
Keywords. cone-beam computed tomography, forensic science, mental foramina
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Introduction
In the field of forensic dentistry, determining the age of 
severely deteriorated and obscure skeletal remains play 
an extremely significant role in the recognizable proof. 
Age can be resolved from various parts of the facial skel-
eton; mandible is one of them.1-3 A more durable nature 
of this bone makes it a reasonable tool for age estimation. 
Mandible continues in an all-around protected state lon-
ger than some other bone because of the presence of a 
dense layer of cortical bone.3-5 As a result, forensic anthro-
pologists and criminological dental specialists primarily 
use the morphological features of the mandible to de-
termine age. There are various mandibular criteria that 
can be used to determine the age of the obscure skeleton. 

Mental foramen is one of the mandibular components 
that can be quite helpful in determining age. Radiographs 
can be used to survey the morphological components of 
the mental foramen in both living and deceased people. 
Panoramic imaging, readily demonstrates the mental fo-
ramen.4,5 Straight (linear), perpendicular, and anterior 
loop (AL) patterns have been observed in the mental fo-
ramen.4-6 The existence of AL has been mentioned in the 
literature on rare occasions. CBCT is widely regarded as 
the gold standard in radiological imaging. Because CBCT 
can produce high-resolution three-dimensional images, 
it can detect accessory canals with small diameters and 
those that bifurcate in any direction.6-8 Many researches 
have been published in panoramic imaging about age as-
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sessment using the mental foramen, and a lesser number 
of studies have been reported in CBCT, thus utilizing a 
3D imaging approach will help to find the exact position 
of the mental foramen.8,9 Therefore, there is a need for the 
forensic experts and anthropologists to have a thorough 
knowledge about the utilization of the CBCT and the ac-
curacy it provides in determining the exact location of 
mental foramen. As a result, using CBCT, this study was 
carried out to determine age based on the location and 
size of mental foramen.9,10

Aim
This study aims to determine the age of a population in 
Central India by analyzing the mental foramen using 
CBCT.

Material and methods
The present study was conducted in the department of 
Oral Medicine, Diagnosis and Radiology, Rungta Col-
lege of Dental Sciences and Research, Kohka Kurud, 
Bhilai, Chhattisgarh. Prior to the commencement of the 
study, ethical clearance was obtained from the institu-
tional ethical committee (RCDSR/IEC/MDS/2018/01).

Source of data
For this retrospective study, a total of 120 CBCT scans 
were collected from the Oral Radiology Department, 
Rungta College of Dental Sciences and Research from No-
vember 2018 to December 2019.The sample size was de-
termined using G-Power software (Version 3.1.9.7) with 
the power of the test kept at 80%. The scans of the subjects 
were randomly collected from the available data. The pa-
tient’s identification number, sex, date of birth was kept 
confidential and a unique study case number was allotted. 
Analysis of the reformatted images was performed using 
SIDEXIS software using GALAXIS GALLIEOS viewer.

A CBCT scans of mandible were grouped under the 
following category:

	– Group I comprising of age 21–30 years – 30 subjects
	– Group II comprising of age 31–40 years –30 sub-

jects
	– Group III comprising of age 41–50 years –30 sub-

jects
	– Group IV comprising of age 51–60 years –30 sub-

jects

Inclusion criteria
	– the subjects should be of age from 21–60 years,
	– all teeth may or may not present adjacent to mental 

foramen, from canine to first molar, on both sides.

Exclusion criteria
	– presence of any imaging artifact of mandible,
	– presence of any radiolucent or radio-opaque lesion, 

obscuring the MF region,

	– presence of any fracture in the parasympyseal re-
gion.
A CBCT apparatus, the SIRONA ORTHOPHOS XG 

3D (Dentsply Sirona, Germany) was used with the follow-
ing parameters: a tube voltage of 85 kV, a tube current of 
6 mA and an exposure cycle of 14.4s of 8X5 FOV. Contig-
uous sectional images in three directions, parallel section 
(parallel to the dental arch), cross-section (perpendicular 
to the dental arch) and horizontal section images, were re-
constructed from the projection data with a slice width of 
1 mm. Viewing the contiguous sectional images using ded-
icated SIDEXIS software (GALAXIS GALLIEOS viewer), 
the images were evaluated in each section on a high-defi-
nition light emitting diode (HD LED) monitor.

Evaluation of scans
Two subject experts from the Department of Oral Medi-
cine and Radiology, Rungta College of Dental Sciences and 
Research, with an experience of 10 years and 7 years re-
spectively calibrated the principal investigator for the eval-
uation of various parameters required in the study. The 
Kappa (k) value obtained was 0.86. The required measure-
ment (Fig. 1) of CBCT scan were done in SIDEXIS Soft-
ware by a single observer on these following parameters:

	– upper border of crest of mandible to upper border 
of mental foramen (Fig. 2),

	– upper border to lower border of mandible (Fig. 3),
	– upper border of mental foramen to lower border of 

mandible (Fig. 4),
	– lower border of mandible to lower border of mental 

foramen (Fig. 5).

 
Fig. 1. Graphic representation of the measurements done 
for the mental foramen

Statistical analysis
The data so collected was entered into the MICRO-
SOFT OFFICE EXCEL SPREAD SHEET which was 
then transferred to SPSS version 16.0 IBMT for statis-
tical analysis. Descriptive statistics with mean and stan-
dard deviation was calculated for various parameters.
Student unpaired t- test and Chi square test was used to 
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Fig. 2. Measurement from the crest of alveolar ridge to 
upper border of mental foramen

Fig. 3. Measurement from the upper border of mandible to 
lower border of mandible

Fig. 4. Measurement from the upper border of mental 
foramen to lower border of mandible

Fig. 5. Measurement from the lower border of mental 
foramen to lower border of mandible

analyze the data. The confidence Interval (CI) was kept 
at 95% and p value < 0.05 was statistically significant.

Results
The mean measurement recorded for the right side 
for 31–40 years the mean measurement among males 
and females were 29.95±1.75 and 27.01±2.41 with a 
mean difference of 2.94, which was statistically signif-
icant (p≤0.05) whereas for the left side it was 30.3±2.1 
among males and 27.64±2.02 with a mean difference of 
2.65 which was highly significant. The age group of 41-
50 years the mean measured among males and females 
was 29.05±0.96 and 27.33±0.71 with a mean difference 
of 1.72 and found to be statistically significant (p≤0.05) 
whereas for the left side it was 28.99±0.93 among 
males and 27.28±0.71 with a mean difference of 1.71 
(p≤0.05). The final age group of 51–60 years the mean 
measurement among males and females recorded were 
28.69±2.44 and 27.02±1.62 respectively with a mean 
difference of 1.66 and found to be statistically signifi-
cant (p≤0.05) whereas for the left side it was 28.27±2.21 
among males and 26.35±2.15 with a mean difference of 
1.91 also found to be significant as shown in Table 1.

Table 1. Mean comparison of measurement of right and 
left side upper border to lower border of mandible: among 
male and female

Age Gender n Mean±SD
Mean 

Difference
T value p

21–30

Right Left Right Left Right Left Right Left

Male 15 26.49±1.68 26.81±1.87
0.41 -0.127 0.643 -0.193 0.52 0.849 

Female 15 26.90±1.81 26.94±1.74

31–40
Male 15 29.95±1.75 30.30±2.10

2.94 2.65 3.805 3.51 0.001 0.002 
Female 15 27.01±2.41 27.64±2.02

41–50
Male 15 29.05±0.96 28.99±0.93

1.72 1.71 5.48 5.62 0.001 0.001 
Female 15 27.33±0.71 27.28±0.71

51–60
Male 15 28.69±2.44 28.27±2.21

1.66 1.91 2.19 2.40 0.03 0.023 
Female 15 27.02±1.62 26.35±2.15

Table 2. Mean comparison of measurement for right and 
left upper border of crest of mandible to upper border of 
mental foramen

Age Gender n Mean±SD
Mean 

Difference
T value p

21–30

Right Left Right Left Right Left Right Left

Male 15 13.89±1.34 13.91±0.82
-0.74 -0.47 -1.44 -0.998 0.157 0.327 

Female 15 14.63±1.45 14.38±1.60

31–40
Male 15 15.91±1.96 15.75±1.70

1.86 0.63 2.15 0.864 0.018 0.395 
Female 15 14.05±2.09 15.12±2.26

41–50
Male 15 13.49±0.88 13.56±0.84

-1.42 1.08 -4.46 -3.421 0.001 0.002 
Female 15 14.91±0.86 14.65±0.89

51–60
Male 15 15.43±1.91 14.66±1.63

0.71 0.44 1.19 0.621 0.256 0.540 
Female 15 14.71±1.47 14.23±2.81

For 31–40 years the mean measurement among 
males and females were 15.91±1.96 and 14.05±2.09  
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respectively with a mean difference of 1.86, which was 
statistically significant (p≤0.05) whereas for the left side 
it was 15.75±1.70 among males and 15.12±2.26 with 
a mean difference of 0.63 (p≤0.05). The age group of 
51–60 years the mean measurement among males and 
females recorded was 15.43±1.91 and 14.71±1.47 re-
spectively with a mean difference of 0.71 this was found 
to be statistically significant (p≤0.05), whereas for the 
left side it was 14.66±1.63 among males and 14.23±2.81 
with a mean difference of 0.44 also found to be signifi-
cant as shown in Table 2.

The mean comparison of measurement of right and 
left lower border of mandible to lower border of men-
tal foramen; of both male and female. For 31–40 years 
the mean measurement among males and females were 
12.63±1.38 and 11.25±1.15 respectively with a mean 
difference of 1.37600, which was statistically signifi-
cant (p≤0.05), whereas for the left side it was 12.55±1.33 
among males and 11.06±1.23 with a mean difference of 
1.58933 which was highly significant. The age group of 
41–50 years the mean measured among males and fe-
males was 13.86±1.53 and 10.56±0.41respectively with a 
mean difference of 3.29800, this was found to be statisti-
cally significant (p≤0.05) whereas for the left side it was 
14.01±1.52 among males and 10.81±0.69 with a mean 
difference of 3.19 (p≤0.05) as shown in Table 3.

Table 3. Mean comparison of measurement of right and 
left lower border of mandible to lower border of mental 
foramen

Age Gender n Mean±SD
Mean 

Difference
T value p

21–30

Right Left Right Left Right Left Right Left

Male 15 10.45±1.08 10.55±0.97
-0.16 -0.41 -0.370 -1.181 0.755 0.248 

Female 15 10.60±1.22 10.95±0.91

31–40
Male 15 12.63±1.38 12.55±1.33

1.37 1.49 2.952 3.17 0.006 0.004 
Female 15 11.25±1.15 11.06±1.23

41–50
Male 15 13.86±1.53 14.01±1.52

3.29 3.19 8.059 7.39 0.001 0.001 
Female 15 10.56±0.41 10.81±0.69

51–60
Male 15 11.07±1.31 10.89±1.13

0.17 0.22 0.377 0.535 0.709 0.597 
Female 15 10.90±1.21 10.67±1.07

The mean comparison of the measurement of right 
and left upper border of mental foramen to lower bor-
der of mandible of both male and female among all age 
groups were determined. For 31–40 years the mean 
measurement among males and females was 16.29±1.58 
and 13.54±0.87 with a mean difference of 2.747, this was 
statistically significant (p≤0.05). whereas for the left side 
it was 16.25±1.85 among males and 13.76±1.1 with a 
mean difference of 2.48 (p≤0.05). The age group of 41–
50 years the mean measured among males and females 
was 15.97±1.49 and 12.86±0.82 with a mean differ-
ence of 3.105, this was found to be statistically signifi-
cant (p≤0.05) whereas for the left side it was 15.96±1.54 

among males and 13.6±1.09 with a mean difference of 
2.79 (p≤0.05) as shown in Table 4.

Table 4. Mean comparison of measurement of right and 
left upper border of mental foramen to lower border of 
mandible among male and female

Age Gender n Mean±SD Mean Difference T value p

21–30

Right Left Right Left Right Left Right Left

Male 15 14.15±1.03 14.19±0.76
0.41 0.04 0.99 0.085 0.327 0.93 

Female 15 13.74±1.21 14.15±1.52

31–40
Male 15 16.29±1.58 16.25±1.85

2.75 2.48 5.88 4.455 0.001 0.001 
Female 15 13.54±0.87 13.76±1.10

41–50
Male 15 15.97±1.49 15.96±1.54

3.11 2.79 7.064 5.705 0.001 0.001 
Female 15 12.86±0.82 13.16±1.09

51–60
Male 15 13.54±1.86 13.85±1.50

0.31 1.29 0.437 2.218 0.665 0.03 
Female 15 13.23±1.96 12.56±1.67

The mean comparison of measurement for right and 
left dimension of mental foramen of both male and fe-
male among all age. For 31-40 years the mean measure-
ment for the left side it was 3.70±0.930 among males 
and 2.70±0.878 with a mean difference of 0.99667 which 
was highly significant. The age group of 41-50 years the 
mean measured for the left side was 1.95±1.560 among 
males and 2.35±1.252 among females with a mean dif-
ference of -0.40133 (p≤0.05) The final age group of 51-60 
years the mean measurement among males and females 
recorded was 2.46±1.008 and 2.33±1.482 respectively 
with a mean difference of 0.13133 this was found to be 
statistically significant (p≤0.05). whereas for the left side 
it was 2.96±0.934 among males and 1.89±1.396 with a 
mean difference of 1.07400 also found to be significant 
as shown in Table 5.

Table 5. Mean comparison of measurement for right and 
left dimension of mental foramen among male and female

Age Gender n Mean±SD
Mean 

Difference
T value p

21–30

Right Left Right Left Right Left Right Left

Male 15 3.70±1.146 3.64±0.737
0.57 0.45 1.253 1.191 0.221 0.244 

Female 15 3.13±1.329 3.19±1.248

31–40
Male 15 3.66±0.905 3.70±0.930

1.37 0.99 4.342 3.018 0.001 0.005 
Female 15 2.29±0.822 2.70±0.878

41–50
Male 15 2.10±1.130 1.95±1.560

-0.19 -0.40 -0.473 -0.777 0.640 0.444
Female 15 2.30±1.102 2.35±1.252

51–60
Male 15 2.46±1.008 2.96±0.934

0.13 1.07 0.284 2.476 0.779 0.020
Female 15 2.33±1.482 1.89±1.396

Using all the measurement of all the five parameters 
of the mandible and mental foramen formula for esti-
mation of age was derived using simple linear regression 
model (p<0.05, CI= 95%).

Age estimate equation for right side= 24.030+ 
(1.763* UB.to.LB.right) +(-0.933* UBCM.To. UBMF.
Right) + (-0.819* LBM.to.LBMF. Right) + (-3.447* Di-
mension.MF.Right)
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Age estimate equation for left side = 45.988+ (2.617* 
UB.to.LB.Left) +(-2.880* UBCM.To. UBMF.Left)  
+(-2.200*LBM.to.LBMF. Left) +(-4.002* Dimension.
MF.Left)

Discussion
Forensic odonatologists can play a role in the identifi-
cation of gender using facial bones especially mandi-
ble, which is a stronger bone.9 Mental foramen is one 
of the stable landmarks of mandible.10 It is located on 
lateral surface of body of mandible below the apices of 
first and second premolars. Wical and Swoope report-
ed that there is no effect of alveolar bone resorption on 
the distance between mental foramen and lower border 
of the mandible. It remains relatively constant through-
out life.11 Lindh et al. and Guler et al. also agreed with 
the results suggested by Wical and Swoope.12,13 All these 
studies demonstrated that linear measurements on ra-
diographs can be a sound indicator of the alveolar bone 
resorption with age. CBCT is a relatively accurate tech-
nology, introduced to dentistry in 1998, which is used 
for the three-dimensional imaging. Currently, high res-
olution CBCT is the most promising and accurate tech-
nology available for quantitatively determining the 
position of MF.14,15 The vertical measures computed from 
the superior edge of the mental foramen to the crest of 
the alveolar ridge were found to be larger in edentulous 
males than in women in this study. Ajmal et al. reported 
similar findings, noting that the measurement dropped 
considerably with age.16 Bhardwaj et al. studied 300 dig-
ital panoramic radiographs for predicting age in vari-
ous age groups and were divided into 3 groups of 25–34 
years, 35–44 years, and 45–54 years using five param-
eters collectively, which were: gonial angle, ante gonial 
angle, mental foramen, mandibular canal, mandibular 
foramen.17 Among all the data studied, changes in the 
mandibular canal and mandibular foramen were shown 
to be very significant (p=0.05) as age progressed, how-
ever in our study, the analysis was limited to the factors 
linked to the mental foramen using CBCT.18-20

Similar to our study Gungor et al. studied the lo-
cations of mental foramen (MF) from age 10-70 years 
using CBCT found that the vertical size of the MF was 
similar on right and left side (p=0.785) whereas in our 
study it was only similar and highly significant in the 
age group of 41–50 years i.e., 0.001,0.005 (p<0.05).21 Ac-
cording to the study’s findings, the vertical position of 
the MF changes with age. In younger age groups, it is 
closer to the lower border of the mandible; in middle age 
groups, it is equidistant from the alveolar crest and the 
lower border of the mandible; and in older age groups, it 
is closer to the alveolar crest. These findings agreed with 
those of Ahmed et al., who found that only the distance 
between the inferior edge and the lower border of the 
mandible is statistically significant (p=0.01).22 The posi-

tion of the mental foramen also influences the distance 
between the superior edge of the foramen and the alve-
olar crest.

Conclusion
Mental foramen is one of the most important anatomi-
cal landmarks present in the mandible.  As CBCT is con-
sidered a gold standard in radiological imaging, so the 
mandibular foramen was assessed using the 3D imag-
ing technique which helped to determine the exact pa-
rameters of the mental foramen without any radiological 
errors. The current study concluded that the distance 
between the upper border of the body of the mandible 
and the upper border of the mental foramen, the height 
from the superior border of the mandible to the lower 
border of the mandible, and the distance from the low-
er border of the mental foramen to the lower border of 
the mandible all play an important role in determining 
age. This study demonstrated that mental foramen could 
potentially serve as a useful forensic criterion due to its 
clinical importance. The age assessment was found to be 
highly significant for the age groups of 31–40 years and 
41–50 years (p<0.05). Same was also noticed in case for 
gender estimation for the same age groups. Least signif-
icance was found in the age group of 51–60 years. The 
dimensions of the right and left sides of the mental fo-
ramen varied bilaterally. Using the obtained parameters, 
the predicted age using the age regression formula was 
shown to be very significant in the age groups 21–30, 
31–40, and 41–50 years. This study can also serve as a 
guide for orthognathic operations, implant placement, 
and pre-prosthetic surgery, as well as help in more ac-
curate identification of the dead and deceased, which is 
critical in forensic investigations.
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ABSTRACT
Introduction and aim. COVID-19 intensity has affected both the psychology of the nurses and the balance established be-
tween their work and social lives. In this study, it was aimed to examine the work-life balance and psychological resilience lev-
els of nurses.
Material and methods. Four Hundred and seventy two nurses, working in various hospitals and internal units in Turkey, vol-
untarily participated in the study. Data was collected online using the Work-Life Balance Scale, Brief Psychological Resilience 
Scale, and the Personal Information Form.
Results. The sub-dimensions of the work-life balance scale include allocation of time for yourself (β=1.892; p<0.001), life mere-
ly being based on work (β=-0.513; p<0.05) and work-life balance; affect the psychological resilience score (β=-0.364; p<0.05). 
Based on this, devoting time for yourself has a positive effect on psychological resilience, while others have a negative effect. 
The total score of the nurses on work-life balance is 51.51±7.22 and their psychological resilience score is 15.27±3.93. 
Conclusion. Psychological resilience is affected by educational status, marital status, having children, and working schedule; 
work-life balance is affected by educational status, marital status, having children, income levels, and working schedule; while 
work-life balance sub-dimensions are affected by education, marital status, having children, income levels, place of work and 
working schedule. Both work-life balance and its sub-dimensions affect the psychological resilience of nurses.
Keywords. COVID-19, nursing, psychological resilience, work-life balance
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Introduction
Establishing a balance between the work-life and private 
life of working individuals has an important effect on 
both their satisfaction and happiness. Because this sit-
uation affects not only the employee but also the fam-
ily and therefore the whole society.1 Work-life balance, 
which can be defined in different ways; is a term that 
explains the balance between both self-time with family, 
the activities in social life such as hobbies and arts; and 
the activities in business life.2 Psychological resilience is 

explained as “psychological strengthening” or “self-re-
covery strength”.3 According to this, if the individual can 
find a balance between his work and social life, they will 
have managed to have a work-life balance.2 

COVID-19 only started as pneumonia but then con-
tinued as a pandemic.4 It was thought that it would be suf-
ficient to take standard measures in social life to prevent 
infection to end the pandemic.5 However, the epidemic 
has progressed rapidly with each passing day and this pro-
cess has increased the workload of nurses. In addition to 

https://creativecommons.org/licenses/by/4.0/
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the increase in patient density in the hospitals; the closure 
of some clinics in the hospital and the opening of new 
and different clinics, insufficient number of personnel,6 

and working overtime negatively affected the work-life 
balance of nurses.7 The psychological resilience of nurs-
es whose work-life balance is disrupted has also started 
to deteriorate.8,9 It was stated that during the COVID-19 
process, patients were frequently hospitalized in internal 
clinics due to respiratory problems, and nurses, especial-
ly young and inexperienced ones, were the most affected 
group, and their stress and anxiety levels were higher.10 
COVID-19 patients frequently received inpatient treat-
ment in internal clinics and internal intensive care units. 
For this reason, it is important to evaluate the conditions 
of the nurses working in the clinics in question.

Aim
In this study, it is aimed to determine the factors affect-
ing the work-life balance and psychological endurance 
levels of nurses working in internal clinics.

The research questions prepared for this purpose are 
given below: Is there a difference in psychological resil-
ience according to the workplace, working hours, and 
sociodemographic characteristics? Is there a difference 
in work-life balance and sub-dimensions according to 
the workplace, working hours, and sociodemographic 
characteristics? Does work-life balance and sub-dimen-
sions affect their psychological resilience?

Material and methods
Type of research and sample and tools
It is descriptive and relational research.11 Power analy-
sis was done with the G power package program. It was 
determined that the sample should be at least 310 peo-
ple with 0.5 alpha margin of error, 95% power and 0.42 
effect size, and 472 people formed the sample. Personal 
information form, work-life balance scale (WLBS) and 
brief psychological resilience scale (BPRS) were used.

Personal information form
The form was prepared by the researchers based on the 
literature.6,9,12-14 In the information form; there are 17 
questions about demographic variables such as infor-
mation about the unit and working hours, gender, age, 
income status, number of children. 

Work-life balance scale
The scale was developed by Apaydın, and it is a five-
point Likert scale consisting of 20 items. The 6th, 7th, 
8th, 9th, 17th, and 19th items constitute the work-life 
compatibility sub-dimension of the scale. The 1st, 2nd, 
4th, 5th, 10th, and 11th items constitute the neglect of 
life sub-dimension of the scale. The 12th, 13th, 18th, and 
20th items constitute the sub-dimension of self-time al-
location of the scale. The 3rd, 14th, 15th, and 16th items 

constitute the life consisting of work sub-dimension of 
the scale. The total internal consistency Cronbach Al-
pha coefficient of the scale is 0.91, and it is specified in 
the order in the sub-dimensions as 0.88; 0.81; 0.77; 0.79. 
The scale does not have a cut-off score, the total score 
ranges between 20 and 100. On the scale, an increase in 
work-life compatibility and self-time allocation scores 
creates a positive perception, while an increase in scores 
in other dimensions indicates negativity.15

Brief psychological resilience scale (BPRS)
The scale was developed by Smith et al. and its validity 
and reliability in Turkish was carried out by Doğan.16 

It is a five-point Likert scale with six items based on 
self-report. Items two, four, and six are coded in reverse, 
and high scores from the scale indicate that individuals 
perceive themselves as psychologically sound. Scale to-
tal score ranges between 6-30. The Cronbach Alpha co-
efficient of the scale is 0.83.17

Research variables
Continuous variables
Work-life balance scale score, brief psychological re-
silience scale score, age, and professional experience, 
weekly/monthly working hours, total working time. 

Categorical variables
Categorical variables involve questions about sociode-
mographic characteristics, the work unit, and the state 
of thinking about resigning. 

Universe and sampling
The universe of the research was created by nurses work-
ing in Turkey. The sample was prepared using the data 
of a similar study. In the study in question, it was ex-
plained that there is a difference between the psycho-
logical decencies of those who have to leave the house 
during the pandemic and those who do not have to leave 
the house (who have to leave the house: 285.03, who do 
not have to leave: 237.47, χ2: 6.232, p:0.044 ).12 Power 
analysis was performed in the G-power 3.1.9.4. package 
using the data of this study; the error margin of 0.05 al-
pha, the number of people who need to be reached with 
85% power was determined as 436. The study was com-
pleted with 471 people. The posthoc power of the study 
is 0.88.

The study included individuals working in internal 
clinics as nurses, continuing to work during the COVID 
19 process, accessible online, and excluded nurses work-
ing in another country other than Turkey. 

Collection of data
Data were collected between March 2021 and June 2021. 
The surveys were prepared online. In order to ensure 
the reliability of the data, the surveys were organized 
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in such a way that each participant answered only once. 
The questionnaires that were arranged were filled out 
online for 20 people before the application and the nec-
essary arrangements were made. These 20 people were 
not included in the study. The prepared questionnaires 
were transmitted to the nurses online both individually 
and through nurses’ associations.

Ethics approval
For research; Research permission was obtained from 
the Ministry of Health Scientific Research Platform 
(2021-02-17T20_50_25), Necmettin Erbakan Universi-
ty Health Sciences Scientific Research Ethics Committee 
(03.03.2021, Decision Number: 06). Permission to use 
was obtained from the scale owners and written consent 
was obtained from the participants. The study has loy-
ally been carried out to the Declaration of Helsinki. It is 
prepared, implemented, and reported by the Observa-
tional Research Reporting Criteria (STROBE).18 

Structural equation modelling
In order to test the hypotheses of the study, the structural 
equation modelling, created between the sub-dimensions 
of the WLB scale such as work-life compatibility (WLC), 
neglecting life (NL), self-time allocation (STA), life-based 
on work (LBW), and BPRS, is shown in Figure 1. 

Fig. 1. Structural equation modelling

Statistical analysis
Statistics were made by using the Statistical Package for 
Social Sciences (SPSS, IBM, v. 22, Armonk, NY, USA) 
and SPSS AMOS 22 program. For the normal distri-
bution of data; the Kolmogorov-Smirnov test and Lev-
ene test results were examined, and it was observed that 
WLBS and its sub-dimensions and BPRS scores were 
not normally distributed.  For this reason, Mann-Whit-
ney U Test was used for two independent groups from 
non-parametric tests for analysis. Spearman Correla-
tion coefficient was calculated for the relationship be-
tween scores and values. Single-factor confirmatory 

factor analysis (CFA) and structural equation modelling 
(SEM) were performed for the used scales (Fig. 1). All 
results were evaluated at a significance level of 0.05. 

Results
To test the validity of the used scales with the SPSS 
AMOS 22 program; first-order multifactorial confirma-
tory factor analysis was performed for WLBS and a sin-
gle-factor confirmatory factor analysis was performed 
for the BPRS (Table 1).  

Table 1. Factor loads of scales and Cronbach-alpha 
coefficientsa

Questions Factor loads
Item 

reliability

Cronbach 
Alpha 

reliability 
coefficient

Binding 
loads

p

Work-life compatibility 0.816

I can strike a balance between my work and my 
personal life.

0.843 – 0.768

I think that I distribute my time in 4 ways, both in my 
business and personal life.

0.794 *** 0.746

I can do all my work by planning my life in 2. 0.784 *** 0.772

I do activities that I enjoy in my work and private life. 0.720 *** 0.815

I decide what my priorities are in my business life and 
act accordingly.

0.648 *** 0.795

Neglecting other life activities 0.775

I can’t even find time for simple things in the day 0.744 – 0.725

Although I think my life reflects the ideal lifestyle, I live 
with the thought that I am missing something.

0.735 *** 0.732

I cannot keep up with the intensity of my work. 0.729 *** 0.730

I see myself as someone who just knows how to work, 
but doesn’t live the rest of life.

0.725 *** 0.738

Because I try to do a lot of work at the same time, I 
sacrifice basic life activities such as sleep, regular 
nutrition, and movement.

0.702 *** 0.743

Allocation of Self-Time 0.713

Tensions arising from my job affect my private life 
negatively.

0.786 – 0.616

On an ordinary day, I make unhealthy decisions about 
what jobs to put my time and energy into.

0.785 *** 0.615

“If I had to do things that would make me happy, 
maybe I would be happier”.

0.784 *** 0.618

I am having difficulties in my job because I do not 
compromise my personal life.

0.563 *** 0.735

A life merely being based on work 0.715

I often leave work late. 0.813 – 0.650

I continue to work non-stop at the weekends. 0.801 *** 0.598

I miss non-work activities because of the time I spend 
on my job.

0.780 *** 0.622

Brief Psychological Resilience 0.822

I can do all my work by planning my life. 0.845 – 0.776

I think I’m watching life from behind. 0.812 *** 0.146

I see myself as someone who just knows how to work, 
but doesn’t live the rest of life.

0.766
***

0.147

I can’t even find time for simple things in the day 0,747 *** 0.191

Because I try to do a lot of work at the same time, I 
sacrifice basic life activities such as sleep, regular 
nutrition, and movement.

0.649 *** 0.275

a *** – p< 0.001
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From Work-Life Balance Scale (WLBS); 3, 4, and 
9. questions, from Brief Psychological Resilience Scale 
(BPRS) 3. questions were removed without verifica-
tion, since the fit values (X2/df = 3.038, GFI=0.923, 
CFI=0.954, RMSEA=0.066) produced by the measure-
ment models were within acceptable limits, the struc-
tures of the scales used in the study were confirmed. 

Since the model fit values (X2nd/df=2,804, GFI=0.902, 
CFI=0.953, RMSEA=0.062) were within acceptable lim-
its are shown in Table 2. No statistically significant effect 
was found between variables in the relationship between 
BPRS and work-life compatibility and neglect of life 
(p>0.05). T﻿he self-time allocation (β=1.892; p<0.001), 
life merely being based on work (β=-0,513; p<0.05) and 
work-life balance affect the brief psychological resilience 
score (β=-0.364; p<0.05). When the self-time allocation 
score increases by one unit, the BPRS score increases by 
1.892 units. However, life-based on work and work-life 
balance affect BPRS negatively. Accordingly, when the 
score of life-based on work increases one unit, the BPRS 
score decreases by 0.513 units. 

Table 2. Structural equation modelling coefficientsa

Model
Coefficients

(β)
S.E. p

Confidence 
intervals for 

95%

Work–life compatibility – Brief 
Psychological Resilience

0.022 0.106 0.834
(-0.172, 0.156)

Neglecting life activities – Brief 
Psychological Resilience

-0.067 0.230 0.771
(-0.453, 0.319)

Self–Time Allocation – Brief Psychological 
Resilience

1.892 0.456 ***
(1.126, 2.657)

Life–based on work – Brief Psychological 
Resilience

-0.513 0.171 *
(-0.800, 0.226)

Work–life balance–Brief Psychological 
Resilience 

-0.364 0.023 ***
(-0.544, 
-0.152)

a *** – p<0.001; * – p<0.05

Information about scale scores is given in Table 3. 

Table 3. Descriptive analyses for WLBS and BPRS Scores
Scale scores Min Max Mean ± SD

Work-life compatibility 5 25 14.34±4.04

Neglecting other life 
activities 

5 25 16.74±3.99

Self-harm 4 20 11.58±3.55

A life merely being based 
on work 

3 15 8.86±2.96

Total WLBS 32 80 51.51±7.22

Total BPRS 5 25 15.27±3.93

Descriptive data are given in Table 4.
Spearman correlation analysis was applied to the 

variables. In evaluations; There is a negatively “weak” re-
lationship between, “Neglect of life” (-0.564), “self-harm” 
(-0.514) and the “work-life compatibility” sub-dimen-

sion, there is a “very weak” relationship between “A life 
merely being based on work” (-0.430), the total of WLBS 
(-0.232), and the “work-life compatibility” sub-di-
mension”, There is a positively “weak” relationship 
between the BPRS (0.423) and the “work-life compat-
ibility” sub-dimension. There is a positively weak rela-
tionship between, “Self-harm” (0.586) and “life merely 

Table 4. Analysis of the differences between 
sociodemographic characteristics and the scales of WLB 
and BPR*
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Sociodemographic 
Characteristics

n p p p p p p

Educational 
Status

High School 94
4.664a 
0.097a 

7.139 a 
0.028 a 

12.299 a 
0.002 a 

6.372 a 
0.041 a 

8.783 a 
0.012 a 

16.637 a 
0.000 a 

University 321

Postgraduate 56

Marital 
Status

Single 180
5.574 a 
0.062 a 

4.205 a 
0.122 a 

8.788 a 
0.012 a 

9.662 a 
0.008 a 

6.375 a 
0.041 a 

9,981 a 
0.007 a 

Married 278

Other 13

Having 
children

Yes 271 -1.633b

 0.102 b 
-0.320 b 

0.749 b 
-2.725 b 

0.006 b 
-4.563 b 
0.000 b 

-2.365 b 
0.018 b 

-2.899 b 
0.004 b No 200

Income 
status

Income is 
more than 
expenses

61

6.780 a 
0.034 a 

11.765 a 
0.003 a 

3.765 a 
0.152 a 

8.112 a 
0.017 a 

7.882 a 
0.019 a 

0.395 a 
0.821 a 

Income is 
equivalent to 

expenses
229

Income is 
less than 
expenses

181

Working 
Unit 

Adult internal 
clinics

224

5.223 a 
0.156 a 

3.018 a 
0.389 a 

5.213 a 
0.157 a 

10.919 a 
0.012 a 

3.891 a 
0.273 a 

3.284 a 
0.350 a 

Pediatrics 
internal clinics

24

Intensive care 167

Emergency 
Department

56

Requesting 
Flexible 

Work 

Yes 406
-3.064 b 
0.002 b 

-4.031 b 
0.000 b 

-6.093 b 
0.000 b 

-4.538 b 
0.000 b 

-4.991 b 
0.000 b 

-6.046 b 
0.000 b No 65

* a – test statistics and p-value according to the result of the 
Kruskal-Wallis test; b – test statistics and p-value according 
to the Mann-Whitney U test result

being based on work” (0.574) and the “neglecting life” 
sub-dimension, there is a negatively very weak rela-
tionship between WLBS (-0.373) and the “neglecting 
life” sub-dimension, there is a positively medium rela-
tionship between WLBS (0.759) and the “neglecting life” 
sub-dimension. There is a positively weak relationship 
between, “Life merely based on work” (0.577), WLBS 
(0.556) and the “self-harm” sub-dimension, there is a 
positively medium relationship between the total WLBS 
(0.768) and the “self-harm” sub-dimension. There is a 
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negatively ‘’very weak’’ relationship between, WLBS 
(-0.266) and the “Life merely based on work” sub-di-
mension, there is a positively medium relationship be-
tween total WLBS (0.772) and the “Life merely based 
on work” sub-dimension, On the other hand, a negative 
and weak relationship (-0.352) was found between total 
BPRS and total WLBS (Table 5). 

Table 5. The relationship analyses between WLBS together 
with its sub-dimensions and BPRS scoresa
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Work-life 
compatibility

Correlation
1.000

Neglecting other 
life activities

Correlation
-0.564** 1.000

Self-harm Correlation -0.514** 0.586** 1.000

A life merely 
being based on 
work

Correlation
-0.430** 0.574** 0.577** 1.000

BPRS Correlation 0.423** -0.373** 0.556** -0.266** 1.000

Total WLBS Correlation -0.232** 0.759** 0.768** 0.772** -0.352** 1.000

a ** – Spearman correlation analysis

Discussion
In this study, the work life balance of nurses is affected 
by their educational status, marital status, childbearing, 
income status and the working hours they work. It was 
found that their psychological stability was affected by 
educational status, marital status, having children and 
the working hours they worked. The work-life balance 
of nurses affects their psychological well-being. The re-
sults were discussed in the literature. Participants in this 
study are all women, mostly young adults, married and 
have children, and their income is equivalent to their ex-
penses. Considering the studies conducted both in Tur-
key and other countries, it is seen that is mostly in the 
young adult age group, mostly women, and individu-
als who do not have income problems.9,12,19-21 The fact 
that all the participants are women may make us think 
that women value such academic studies more, and the 
fact that the majority of those who practice nursing are 
women may be another factor.22 

In this study, the average score of the nurses’ work 
life balance scale was just above the average. It was found 
that the group had the highest average score in the “ne-
glecting life” sub-dimension. It is similar in the study of 
Yayla and Eskici.23 One of the factors that negatively af-
fects the work life balance is the working order. Working 
more than 40 hours a week, keeping more night shifts, 
not being able to work with flexible overtime is an un-
desirable condition for work-life balance.7 Working at 
unusual times also negatively affects the work life bal-
ance of nurses.6 One study reported that married wom-

en have a higher work-life balance score.24 Because the 
social support/family support offered to the working 
individual contributes to the achievement of work-life 
balance.6 Especially in married and working women, 
spousal support positively affects a woman’s work life 
balance.25 The problems experienced by nurses related 
to their work affect their lives.26 One of the problems 
experienced is domestic conflicts. It has been explained 
that these conflicts have reasons such as shift work, in-
creased workload, etc.20 In this study, it was seen that the 
work life balance scores of those who were single were 
higher and those who had children were lower. It can be 
said that those who have children from Turkish nurs-
es are married and their spouses do not offer adequate 
support, nurses are trying to continue their lives without 
neglecting life despite everything.

Working with patients whose general condition is 
not good causes nurses to show depressive symptoms.9 
In a study conducted with nurses working in a pulm-
onology clinic during the COVID-19 process, it was 
explained that nurses at a young age and with little pro-
fessional experience had higher anxiety and depression 
scores during this process.10 A higher psychological 
well-being score was reported for those who worked 
in internal clinics. However, the score is lower in those 
who work in intensive care.23 During the COVID-19 
process, patients were generally treated as inpatients in 
internal clinics and those whose condition deteriorated 
in intensive care units. The fact that nurses work with 
patients whose general condition is not good and who 
need constant follow-up and treatment may have nega-
tively affected their psychological well-being.

Psychological well-being increases as the level of edu-
cation increases and it has been determined that it is bet-
ter for married people than singles.23 It is explained that 
the nurses who continue to work at home and whose 
income level is not good and in poor health, are feeling 
more depressed, and their concerns about COVID-19 
infection are higher, both for themselves and their fam-
ily members.9 Individuals’ anxiety negatively affects their 
psychological resilience. Economic anxiety seems to de-
crease psychological resilience while increasing anxiety 
scores in women.12 Increasing education level also posi-
tively affects psychological resilience.27 In this study, the 
BPRS score is found to be higher for those who are mar-
ried, have children, and want to work flexibly, and lower 
for those with postgraduate education. The fact that all 
the participants here are women and that they work in-
tensively both at home and in the hospital can be an im-
portant factor affecting their psychological resilience. 

While nurses’ work affects their family lives, their 
family lives also affect their psychological resilience. 
The pandemic process increases the stress of nurses 
and stress will magnify existing problems.6,28 It is em-
phasized that unresolved problems will lead nurses to 
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resign.29 Nurses, it is stated that they wanted to resign 
due to workload and responsibilities.30 While half of the 
nurses do not intend to resign, the other half consid-
ers it, but most of them want to work flexible shift.7,31 It 
is stated that working with flexible working hours is an 
important predictor of the quality of work life of nurs-
es, it is difficult for them to keep their work and fam-
ily lives in balance, and flexible working hours can be 
an alternative to facilitate this.7,31 In this study, nurses 
likely wanted to work flexibly to fulfil their family roles 
because they were all women, married, and had chil-
dren. It is a problem that a nurse’s life is based only on 
work, they have no social life, and their psychological 
resilience is negative. However, the effective execution 
of a nurse’s job is closely related to their psychological 
resilience.32 This study found that psychological resil-
ience and work-life balance affect each other in differ-
ent sub-dimensions. 

Conclusion 
As a result, the psychological resilience of nurses is af-
fected by education status, marital status, having chil-
dren, and working order. Nurses’ work-life balance is 
affected by education status, marital status, having chil-
dren, income status, and working order.  Work-life bal-
ance sub-dimensions are affected by education, marital 
status, having children, income level, place of work, and 
working order. Both work-life balance and its sub-di-
mensions affect the psychological resilience of nurses. 
In institutions, it can be suggested to determine the fac-
tors that negatively affect nurses’ work-life balance and 
psychological resilience, ensuring adequate social sup-
port and establish a supportive institutional culture.
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ABSTRACT
Introduction and aim. Sub-centers (SC) are the first contact point with the community with auxiliary nurse midwife (ANM) as 
the instrument, delivering all the primary health care services. The SCs are under constant criticism for their inability to deliver 
quality services. This study assessed the preparation of facilities available at the SC to manage high-risk pregnancies (HRP) and 
to compare the same between rural and tribal blocks of the selected district.
Material and methods. This health facility-based cross-sectional observational study was done for 6 months among 276 rural 
and tribal SC of the Udaipur district by a two-stage random sampling method using an observational checklist to assess the 
infrastructure and logistics of SCs. Data were analyzed using SPSS 20.
Results. The study covered 264 (95.7%) non-24x7 SCs and 12 (4.3%) 24x7 SCs. Only one-third SCs, 93 (33.6%) were situated at 
the center of the village. Only 151 (54.7%) SCs had attached ANM quarters. All 24x7 SCs and 78.4% of non-24x7 SCs had ade-
quate equipment and infrastructure. 
Conclusion. Most of the subcentres’ infrastructure and functional equipment was equipped to tackle HRP. Rural SC adhered 
more than tribal. Most HRPs were tracked and referred to higher centers. Unless we emphasize strengthening SCs, the dream 
of a healthy nation will remain obscure.
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Introduction
The sub-centers (SC)are the geographically closest first 
contact point with the community with auxiliary nurse 
midwife (ANM) as the instrument. The health planners 
in India have visualized the subcentres (SCs) as the prop-
er structural units to provide health services to the ru-
ral population.1 A well-functioning SC providing quality 
and timely outdoor health care services is important for 
successfully implementing all health care programs and 
maternal and child Health (MCH). As per population 
norms, there shall be one SC established for every 5000 

population in plain areas and for every 3000 population 
in hilly/tribal/desert areas.2 The ANM has to finish class 
12 and have a training of 2 years in midwifery given by 
Indian Nursing Council to get the awarded with the title 
ANM and start serving the community.3 ANM along with 
a multipurpose worker male (MPW-M) are present in 
one sub-centre. The ANM is given training under various 
compoments of primary health care along with maternal 
and child health care. Different training programs for In-
duction, skill building and leadership, new programs and 
if required, refresher training are given to ANM.4
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The number of functioning Sub Centres in Rajas-
than was 14408 as of 31st March 2016. It accounted for 
9.25% of the total number of functioning Sub Centres in 
India as on 31st March 2016.5

Mothers who are in the HRP group include those 
who have a history of chronic disease (diabetes, hyper-
tension, heart disease, etc) or those with a history of 
previous pregnancy problems (abortion and stillbirth). 
Multiple pregnancies, gestational age under 18 years or 
over 35 years, pregnancy more than 4 times (the fifth 
and beyond), and the interval between pregnancies less 
than one year. All of these can be considered high-risk 
pregnancies.6 Out of all pregnancies, 20-30% belong to 
the high-risk category.7

According to AHS 2012-2013, the Maternal Mortal-
ity Rate (MMR) of India was 174 and Rajasthan is 208.8  
Rajasthan is the state with the second highest number 
in maternal mortality in India. High MMR is one of 
the major areas of concern for the state. Timely iden-
tification and management of HRP can prevent most 
maternal deaths. This can only be possible if the com-
plete range of the required services is accessible to the 
pregnant women at grass root level at the geographically 
closest health center, that is SC. 

The SCs are under constant criticism for their in-
ability to deliver quality services, The main reasons are 
the non-availability of health workers, inadequate infra-
structure and facilities, and insufficient supply of drugs, 
and equipment.9 In many a place, SCs do not have build-
ings for providing services to the beneficiaries.10 Basic 
amenities like water and electricity were also found de-
ficient at SCs, as suggested by previous studies.5,10,11

Identification of HRP is a prerequisite for ensuring 
maternal health. This will ensure safe delivery, and time-
ly and adequate referral and will also play a major role in 
reducing premature deliveries and infant mortality. Be-
sides, the perinatal outcome can be changed significantly 
by early detection followed by special intensive care for 
HRP. Worldwide it has been observed that delays at three 
levels are the reasons for the deaths of pregnant mothers. 
Most of the deaths of pregnant mothers can be averted by 
addressing these delays. The third delay occurs at the fa-
cility level, when a pregnant lady reaches at facility either 
trained manpower, equipment, or drugs are not avail-
able. Hence initiation of treatment is delayed to address 
all these delays and problems faced by a pregnant lady.12

Aim
This study was undertaken to assess the preparation of 
facilities, availability of functional equipment and lo-
gistics for the identification and tracking of HRP at the 
sub-centers and to compare the same among the ru-
ral and tribal subcentres. Also, to describe the different 
high-risk pregnancies registered in the selected blocks 
of the district. 

Material and methods
Ethics approval
The study was approved by the institutional ethical com-
mittee, RNT Medical college, Udaipur, Rajasthan (RNT/
Stat/IEC/2017/167). Permission to collect data was ob-
tained from the district chief medical and health officer, 
Udaipur. We adhered to the principles of ethics thereaf-
ter throughout the study.

Study design and duration
This was a health facility-based observational cross-sec-
tional study done for 6 months (July 2018-Dec 2018)

Study setting
This study was done among rural and tribal SC of the 
Udaipur district.
Udaipur district is the southernmost district of the state 
of Rajasthan, India, and a predominantly rural district 
with a population of 3,068,420 (Census 2011, India) and 
having 12 subdivisions and 629 subcentres catering to 
the population of these areas.

Sample size estimation and sampling technique 
According to Manas PR et al., 56.2% of SC were op-
erational and met the Indian Public Health Standards 
(IPHS) norms in their study.13 So, the minimum sample 
size required for this study was 266 rounding off to 276 
at 95% confidence intervals,80% power, and 6% absolute 
precision. The sample size was calculated using Statula-
tor (an online sample size calculator). 

We used a two-stage random sampling technique. 
There were a total of 12 Blocks in the Udaipur district out 
of which six were tribal, five were rural, and one urban.14

In stage one, 50% of the tribal (three blocks) and 50% 
of the rural (rounded to three blocks) blocks were se-
lected randomly by the lottery method. The blocks thus 
selected were Gogunda, Jhadol (Phalasia), Sarada, Salum-
ber, Bhinder, and Badgaon. In stage two, all the 305 SC 
among these selected Blocks15 were line listed and 276 SC 
were randomly selected to arrive at the sample size.

Study tools and techniques
An observational checklist, each for infrastructure and 
logistics and skills of ANM like antenatal examina-
tion, measuring blood pressure, and laboratory testing 
for hemoglobin, urine albumin, and sugar were made 
and records at the subcentre were checked for common 
high-risk pregnancies (HRP) noted in each SC. SC has 
scored accordingly. SC with >60% scores was considered 
as ‘SC with adequate functional equipment’ for tackling 
HRP and further SC were categorized as ‘good (8-10 
functional equipment)’, ‘average (5-7 functional equip-
ment)’, and ‘below average (<5 functional equipment)’ 
based on the availability of functional equipment. For 
antenatal care (ANC), the equipments like sphygmo-
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manometer, measuring tapes, weighing scale, haemo-
globinometer, urine dip sticks for glucose & protein, 
thermometer, stethoscope, essential medicines includ-
ing iron and folic acid, Inj. Tetanus toxoid, record reg-
ister and for labor room, equipments like partograph, 
sphygmomanometer, stethoscope, fetoscope were as-
sessed. The skills of ANM towards essential ANC was 
assessed based on checklist having skills like history tak-
ing, examination, lab investigation, treatment (Iron and 
Folate distribution, Inj. Tetatnus toxoid), counselling 
and referral of antenatal mothers. The skills were con-
sidered adequate if ANM scored ≥60% for all essential 
parts of skill assessed on checklist. Prior permission was 
taken from the district Chief Medical and Health officer 
for the visits and block meeting days were excluded after 
discussing with the respective block chief medical offi-
cer, SCs were visited and the ANMs were not given any 
prior information about the visit. 

Data analysis
Data was coded and entered in a Microsoft excel sheet 
and analyzed on SPSS version 20 (SPSS Inc., Chica-
go, IL, USA). Results were expressed as tables and fig-
ures wherever necessary. Categorical variables like type 
of SC, basic facilities at SC, adequacy of availability of 
functional equipment at SC, and common HRP regis-
tered as frequency and proportions. The chi-square test 
of association was applied to compare characteristics 
across 24x7 and non-24x7 SC and rural-tribal SC and 
the difference was ascertained as significant when the p 
value was <0.05. 

Results
General characteristics of SC
Most of the SCs, 264 (95.7%) in the study were of non-
24x7 type. Only 12 (4.3%) SCs functioned 24x7. Tribal 
areas had more, 8 (5.7%) 24x7 SCs as compared to rural 
areas [4 (3%)].

Fig 1. Location of the sub centres from different setups 
(n=276)

Only one-fourth, 66 (23.9%) SCs were situated with-
in five km from the nearest PHC. 52(36.8%) being tribal 
and 14 (10.3%) being rural. Only one third, 93(33.6%) 

were situated in the centre of the village, 57 (40.4%) in 
tribal and 36 (26.6%) rural SCs. The majority, 152 (55%) 
of SCs were within three km from the farthest end of the 
village, 88 (65.1%) were rural, and 64 (45.3%) were trib-
al SCs (Fig. 1).

Basic facilities at SC
All SCs had names and facilities displayed prominent-
ly and had color-coded waste bins. Most, (≥80%) SCs 
fulfilled other requirements of infrastructure. Only 151 
(54.7%) had attached ANM quarters. Separate space for 
the laboratory was available at only 126 (45.7%) SCs. All 
24x7 SCs in both rural and tribal areas fulfilled most of 
the infrastructure norms. None of the SCs had a reg-
istered telephone line. 24-hour electricity backup was 
available only at the 24x7 SCs (Table 1).

Table 1. Distribution of subcentres according to availability 
of basic facilities required (n=276)*

Basic facilities

Non 24x7 sub-centers 
(n=264)

24x7 sub-centers (n=12)
Total (%)

Rural 
(n=131,%)

Tribal 
(n=133,%)

Rural 
(n=4,%)

Tribal 
(n=8,%)

Name and 
facilities displayed 
prominently

131 (100) 133 (100) 4 (100) 8 (100) 276 (100)

Display of HRP 
related IEC Material

106 (80.9) 102 (76.7) 4 (100) 8 (100) 220 (79.7)

Dedicated Room 
for ANC

115 (87.8) 109 (82) 4 (100) 8 (100) 236 (85.5)

Privacy is ensured in 
examination room

124 (94.7) 117 (88) 4 (100) 8 (100) 253 (91.7)

Separate space for 
laboratory

52 (39.7) 64 (48.1) 4 (100) 6 (75) 126 (45.7)

Color coded Waste 
bins

131 (100) 133 (100) 4 (100) 8 (100) 276 (100)

Attached ANM 
Quarters

75 (57.3) 64 (48.1) 4 (100) 8 (100) 151 (54.7)

Registered 
telephone line

0 (0) 0 (0) 0 (0) 0 (0) 0(0)

Separate Labor 
Room with 
Attached Toilet 

0 (0) 0 (0) 4 (100) 8 (100) 12 (4.3)

24 hours electricity 
back up

0 (0) 0 (0) 4 (100) 8 (100) 12 (4.3)

* ANC – Antenatal care; HRP – high risk pregnancy; IEC – 
information education communication

Logistics and functional equipment at SC for tackling 
HRP
All (100%) 24x7 SCs in both rural and tribal areas had 
adequate functional equipment related to ANC and la-
bor Room. Most (≥85%) non-24x7 SCs had adequate 
functional equipment (Table 2).

Most, 207 (78.4%) of non-24x7 Sub Centres had 
good availability of functional equipment. Only 87 
(65.4%) tribal as compared to 120 (91.6%) rural non-
24x7 Sub Centres had good availability of functional 
equipment. The difference was statistically significant. 
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(p<0.001). All 12 (100%) 24x7 SC had good availability 
of functional equipment (Table 3).

Table 2. Number of subcentres having adequate functional 
equipment (n=276)*

S.N.
*Adequate functional 

equipment

Non 24x7 sub centres 
(n=264)

24x7 sub centres 
(n=12) Total SCs 

(n=276)Rural 
(n=131)

Tribal 
(n=133)

Rural 
(n=4)

Tribal 
(n=8)

1 ANC related functional 
equipment available

125 (95.4) 113 (85) 4 (100) 8 (100) 250 (90.6)

2 Labor room related 
functional equipment 
available

NA NA 4 (100) 8 (100) 117 (42.4)

*Score >60% of total equipment; ANC – antenatal care

Table 3. Level of availability of functional equipment in Sub 
Centres (n=276)

Rating
Non 24x7 sub-centres 24x7 sub-centres

Rural 
(n=131)

Tribal 
(n=133)

Total 
(n=264)

Rural 
(n=4)

Tribal 
(n=8)

Total 
(n=12)

Good * 120 (91.6) 87 (65.4) 207 (78.4) 4 (100) 8 (100) 12 (100)

Average** 5 (3.8) 26 (19.5) 31 (11.7) 0 (0) 0 (0) 0 (0)

Below Average*** 6 (4.6) 20 (15) 26 (9.8) 0 (0) 0 (0) 0 (0)

Total 131 (100) 133 (100) 264 (100) 4 (100) 8 (100) 12 (100)

*8-10, **5-7, ***< 5 Functional equipment
Chi-square (χ2) =27.012, df= 2, p<0.001#

#p<0.05 is significant

Skills of ANM on different components of essential an-
tenatal checkup
Almost all, 266 (96.3%) out of 276 ANM displayed ad-
equate skills of prescribing treatment for ANC but only 
half had adequate skills of history taking (50.7%) and 
counselling (50%). Almost less than half were skilled ad-
equately for examination (47.8%), referral (46%) and lab 
investigation (44.6%).

Table 4. Types of HRP cases identified and registered at the 
sub centre (in last 3 months)*

Type of HRP Rural Tribal Total

Anaemia 393 (73.04) 500 (83.89) 893 (100)

APH 36 (6.6) 12 (2.01) 48 (100)

Malpresentation 42 (7.8) 34 (5.7) 76 (100)

Pre-eclampsia 67 (12.4) 50 (8.3) 117 (100)

Other 0 (0) 0 (0) 0 (0)

Total 538 (47.4) 596 (52.5) 1134 (100)

* HRP – high risk pregnancy

Common HRP registered at SC
In the last three months of the study, 1134 high risk an-
tenatal pregnancies (HRAP) were identified and regis-
tered at the selected SCs. 596 (52.6%) of these at tribal 
and 538 (47.4%) at rural SCs. 990 (87.3%) of these were 
tracked and referred to higher health centers. None of 
the HRAP were delivered at the SC.

Anaemia [893, 78.7%] was the most commonly as-
sociated risk factor among the HRAP identified fol-
lowed by pre-eclampsia [117 (10.3%)]. More HRAP 
were identified at tribal 596 (52.5%) as compared to ru-
ral SCs 538 (47.4%). Anaemia was associated as a risk 
factor in more tribal ANC cases 500 (83.89%) as com-
pared to rural ANC cases 393 (73.04%) (Table 4).

Discussion
Out of the 276 SCs covered in the study only 12 (4.3%) 
were 24x7 SCs, all of which had the infrastructure and 
functional equipment required to tackle HRP. Only 87 
(65.4%) tribal as compared to 120 (91.6%) rural non-24x7 
Sub Centres had good availability of functional equip-
ment (p<0.001). A study from Bihar has also reported a 
huge gap of more than 50% in the required v/s function-
al SCs.16 The SCs were in poor condition that lacked even 
basic furniture. There was the unavailability of equipment 
for ANC, like BP instrument, haemoglobinometer, stetho-
scope, weighing scale with the ANMs, and irregular supply 
of iron and folic acid tablets and tetanus toxoid injections.

According to IPHS guidelines for Sub-Centers, the 
SC is to be located within the village for providing easy 
access to the people and safety of the ANM, as far as 
possible no person has to travel more than 3 km to reach 
the SC.17 But in this study, it was observed that most of 
the ANC sessions are being conducted at Anganwadi 
centers (AWC) and not at SC despite the availability of 
infrastructures and ANC check-up facilities at the SCs. 
This was because AWCs are located at the center of the 
village and are easily approachable for the beneficiaries 
as compared to SCs. In our study, only one-third SCs 93 
(33.6%) were situated at the center of the village while 
more than half, 152 (55%) were within three km from 
the farthest end of the village. 72.8% were situated with-
in 10 km of the nearest PHC.

The majority 151 (54.7%) of SCs had attached ANM 
quarters but it was observed that only one-fourth, 66 
(23.9%) subjects were living in the quarters attached to 
the sub-center. The SCs being located far from the village 
and lack of effective supervision and monitoring might be 
the reasons behind it. The unavailability of ANM at the 
SC adversely affects the quality of identification and man-
agement of HRP ANC. In contrast, Rural Health Statistics 
2014-15 states that in Rajasthan only 47.2% of SCs had at-
tached ANM quarters and 89.7% SCs were with ANM liv-
ing in sub-center quarters.18 

Out of the 1134 HRP ANCs identified in the last 
three months, 990 (87.3%) were tracked and referred to 
higher health centers. None of the HRP ANCs were de-
livered at the SC. In Indian families, the husband and 
mother–in–laws play an important and dominant role 
in making the decision that is crucial to women’s health. 
Certain symptoms in pregnancy though are indications 
for referral and or hospitalization, are mostly not report-



517Are our sub-centers prepared enough to tackle high-risk pregnancies? A cross-sectional survey from Southern Rajasthan, India

ed to even ANM or Accredited Social Health Activisit 
as the decision-makers do not realize their gravity. The 
follow-up visits of the HRP antenatal care are also de-
cided by them. In Rajasthan, about one-third of total de-
liveries (28.4%) are still conducted at home and in the 
Udaipur district this is 41.7%.8 This marks the need of a 
robust system to tackle such HRPs in the district.

Recommendation
The inadequacy of equipment, drugs, and infrastructure 
should be assessed through facility surveys and the defi-
cits to be filled up urgently and they should be able to 
meet the standard norms. Also, there should be a regis-
tered telephone line and a locally available and readily 
accessible vehicle at all sub-centers. Lastly, the identi-
fication of potential SCs for conducting deliveries and 
upgrading them according to the standards is necessary.

Study limitations
Only one district is covered and hence results cannot 
be generalized to the whole of the state. The sampling 
would have been better if not for simple random sam-
pling. Also, the study has more of local value and the 
health care system of one country (India). 

Conclusion
The infrastructure, logistics, and availability of function-
al equipment at most of the subcentres were sufficient 
enough to identify, track and tackle high-risk pregnan-
cies. Rural SC scored better than tribal. All 24x7 SCs in 
both rural and tribal areas fulfilled most of the infra-
structure norms. All 24x7 SCs and most Non 24x7 SCs 
in both rural and tribal areas had adequate functional 
equipment and good availability of functional equipment 
related to ANC and labor room. Anaemia was the most 
common HRP identified in the selected SCs. Although 
National Rural Health Mission (now known as National 
Health Mission) was launched with a holistic approach, 
many basic issues including the availability of suitable in-
frastructure support at peripheral health centers are still 
required to be addressed. Unless we emphasize strength-
ening SCs, the dream of a healthy nation will remain ob-
scure as no population can improve the basic parameters 
of health, based only on tertiary health care. Hence, pri-
mary health care should be the priority of health reform.
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ABSTRACT
Introduction and aim. The aim of this study was to investigate the effect of the Uniform Wearing Ceremony and the Candle 
Lighting on nursing students’ perceptions of the profession. 
Material and methods. A qualitative, phenomenological method was used to design the study. The standardised criteria for 
reporting qualitative research with 32 elements were used for the research. The study was conducted with 60 students who 
volunteered to participate in the study by not selecting a sample of first year nursing students from a university in Northern 
Turkey. Interviews were conducted 3 times for approximately 20-40 minutes.
Results. In this study, the rate of students who perceived the Uniform Wearing Ceremony as positive was as high as (n=42), the 
rate of those who thought that the uniform had an effect on the image of the nursing profession was 88.3%, and the rate of 
those who considered nursing as a respected profession was (23%). 
Conclusion. Nursing students who participated in the study stated that the effect of the Uniform Wearing Ceremony and the 
Candle Lighting Ceremony positively influenced their perception of the profession and that the uniform had an impact on the 
image of the nursing profession.
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Introduction
Nursing is generally perceived by society as a white 
uniformed profession, the epitome of love, compas-
sion and kindness.1,2 As an indispensable member of 
the health care team, nursing has important responsi-
bilities such as the protection and promotion of health 
and the healing of illness.1 These responsibilities high-
light the importance of nursing education. The educa-
tional process aims to ensure that the student nurse 
has a positive outlook on the profession, is open to 
development and has a modern professional nursing 
identity.2

The first steps towards entering the profession and 
becoming a professional are taken during the student 
years and continue throughout professional life.3 For 
nursing students, the perception of the profession be-
gins with the perspective of the environment in which 
they live and continues to develop and mature through-
out the educational process.4,5 There are many studies in 
the literature to determine nursing students’ perceptions 
of the nursing profession.6-8

Nightingale emphasised the importance of nursing 
education, drawing attention to the importance of for-
mal education by opening the first nursing school and 
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emphasising the importance of training qualified nurs-
es to meet the ever-changing health needs of society.9,10 
The literature states that nursing began in the mid-19th 
century under the leadership of Florence Nightingale 
during the Crimean War.9,11 Florence Nightingale was 
a manager, educator and statistician who took reform-
ist initiatives in nursing care to improve hospital con-
ditions and the wounded around the world.10 Florence 
Nightingale introduced nursing reform initiatives to 
improve hospital conditions and wounded people in all 
countries of the world.10 She was a manager, educator 
and statistician who dedicated nursing to the care of hu-
man life in a practical and scientific way.11

During the Crimean War, the gas lamp carried by 
Nightingale helped to spread goodness, love and help 
from Istanbul to the whole world.12 As Nightingale ex-
amined the sick and wounded in the wards at night with 
a kerosene lamp in her hand, she also dispelled the dark 
atmosphere that dominated the inner world of the pa-
tients with her lamp that illuminated the darkness of the 
night.12-14 The soldiers, both touched and comforted by 
her boundless source of compassion, called F. Nightin-
gale, who was very popular with her lamp, the “Lady 
with the Lamp”.15,16.

This lamp, which has been carried at graduation 
ceremonies and other academic rituals in educational 
institutions since 1920, is still used today as a symbol of 
the nursing profession.16 In the lighting ceremonies held 
in our country, Safiye Hüseyin (Elbi), who is considered 
the Florance Nightingale of the Turks and the pioneer of 
modern nursing, is commemorated along with F. Night-
ingale, and first-year students experience this justified 
pride as they take their first step into the profession.

Nursing is the only profession in which the ritual of 
candle lighting is performed. The Candle Lighting Cer-
emony is a blessed time in every nurse’s life.17 The repre-
sentative candlelight symbolises the effort to help others 
and not to feel alone in times of pain and suffering, as 
well as knowledge that dispels ignorance, enlighten-
ment, experience, hope, love and comfort.17,18

The ‘Uniform Wearing Ceremony’, which was per-
formed together with the ‘Candle Lighting Ceremony’ 
ritual in the first year of nursing, has begun to become a 
ritual adopted by various health professions. It is prac-
tised by various health professions, including dentistry, 
pharmacy, medicine, physiotherapy and nursing.19 

The Uniform Wearing Ceremony is a symbol of 
transformation that marks the transition from a voca-
tional student to a health professional.20 In a review of 
studies conducted abroad, it is stated that this ceremo-
ny is a welcome greeting to students who are members 
of the health profession, and the essence of the cere-
mony emphasises humanism, excellence and compas-
sion.21 These ceremonies are recognised as a practice 
that increases professional commitment to a profession 

and acceptance of professional values.22 In addition, it 
is stated that the Uniform Wearing Ceremony contrib-
utes to students experiencing a sense of pride and shows 
what professional appearance and presentation means 
for nursing.19

Nevertheless, controversial opinions about the Uni-
form Wearing Ceremony persist.19 In the literature re-
view on nursing symbols and rituals, some authors state 
that these ceremonies have no meaning or purpose to-
day, and suggest that these ceremonies should not be 
discarded, but should be reconnected with the values of 
contemporary professional nursing.23

Traditional ceremonies reflect the emotional im-
pact and moral significance of professional commit-
ment. However, there are those who argue that it would 
be better for students to take the oath as an honourable 
students, promising to abide by the academic rules of 
the school and fulfil the duties they have undertaken, 
rather than in the name of the symbols and rituals of a 
profession they know nothing about.24

Another view was that it was not possible for the 
uniform ceremony to represent both a welcome to the 
profession and professional advancement, arguing that 
it was not understood why nursing needed a ‘Uniform 
Wearing Ceremony’ to remind students that they should 
have compassion and empathy when nursing has a long 
history of caring. It was also pointed out that this could 
lead to role confusion with other health professionals.25

It is stated that it is important for nursing students 
to recognise, love and consciously choose their profes-
sion in terms of professionalism and quality health ser-
vice delivery.26 

Looking at the studies, there are mostly studies 
with medical and pharmacy students with the Uniform 
Wearing Ceremony, but there is limited research on the 
Candle Lighting Ceremony with nursing students.22,27

Aim
The purpose of this study was to determine the pro-
fessional perceptions of the Uniform Wearing and The 
Candle Lighting Ceremony from the perspective of 
nursing students.

Material and methods
Ethics approval
Ethical permission for the study was obtained from To-
kat Gaziosmanpaşa University Scientific Research and 
Publication Ethics with permission number 01-42 dat-
ed 27.05.2022. Prior to this permission, written research 
permission was also obtained from the School of Nurs-
ing Students where the study would be conducted. Par-
ticipants were informed verbally and the Declaration of 
Helsinki was read to each participant. Informed consent 
was signed.
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Study design
A qualitative, phenomenological method was used in 
the design of the study. This method was chosen to elicit 
nursing students’ opinions about the impact of the uni-
form and light ceremony on nursing students’ views of 
the profession, which is the aim of the study. Consoli-
dated criteria for reporting qualitative research with 32 
elements were used for the study.28

Population and sample
First-year nursing students at a university in northern 
Turkey were included in the study. All first year stu-
dents constitute the population of the study and also 
the sample. There are 60 nursing students in the study 
(Fig. 1). As part of the research, the students were asked 
questions about what the Uniform Wearing and Can-
dle Lighting Ceremony, which has professional themes, 
made them think about the nursing profession. All 60 
students were basically interviewed 3 times. At the end 
of the basic interviews within the sample (simultane-
ously), the data reached saturation. The criterion of data 
saturation was therefore met.

Fig. 1. Flow chart of the study

Data collection
Two separate forms were designed for the purpose of 
the study and according to the sample. A basic form 
consisting of 8 questions including age, gender, marital 
status, place of residence, whether anyone in the fami-
ly works as a nurse, reasons why students prefer nurs-
ing, whether the uniform has an effect on the image of 
the nursing profession, and whether they like the nurs-
ing uniform they will wear in the clinic. The other form 
(form 2, 8 questions) is the second form that contains 
open-ended interview questions to obtain the data of 
the qualitative research to be conducted. Form 2, de-
veloped as part of the research, was designed to assess 
the nursing students’ thoughts about the profession af-
ter the Uniform Wearing and Candle Lighting Ceremo-
ny (Table 1). Form 2, which was designed to collect the 
research data in a scientific manner and in accordance 
with the phenomenological design, was created by tak-
ing the opinions of three different experts who have 
studies in the same methodology in the field. Within the 
framework of the research, the 2nd interview plan was 
made with the data obtained after the 1st interview with 

the nursing students. According to the data obtained in 
the 2nd interview, the 3rd interview plan was made and 
the data reached saturation. Consent for the study was 
obtained from the student participants and recorded in 
writing. The interviews were conducted in a calm, qui-
et, well-ventilated environment where the interviewer 
could answer the questions well. The interviews were 
conducted in a suitable classroom of a faculty where the 
nursing department is located and lasted approximately 
20-40 minutes. The flow chart of the research process is 
shown in Figure 2.

Fig. 2. Flowchart of the research process

Information about the uniform wearing and candle 
lighting ceremony
All first year nursing students attended the ceremony in 
their uniforms. A selected nursing student gave a speech 
about their feelings and thoughts about the ceremony. 
Then, one by one, the students were called up to the 
stage and received their lights from the lantern in the 
hands of a nursing instructor. The ceremony ended with 
the recitation of the nursing oath.

Rigor
Four main criteria were identified in the study to ensure 
details in terms of reliability, confirmability and transfer-
ability.29 To ensure reliability, the researcher tried to main-
tain a long-term relationship with the nursing students 
who participated in the study and to establish a friend-
ly and trusting relationship with them. The researcher 
has a long and significant experience in nursing educa-
tion. The researcher explained to the nursing students 
that they could express themselves freely and that every 
opinion was very valuable/important. All interviews were 
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carried out by two experienced researchers. During data 
analysis, repeated listening, comparisons and repetition 
of questions helped to ensure the reliability of the find-
ings. Three different experts experienced in qualitative 
research were involved in the coding and theme develop-
ment process in a controlled and comparative way. In ad-
dition, the Consolidated Criteria for Qualitative Research 
Reporting checklist was used to ensure that the study re-
port was transparent and reliable.28 Preliminary inter-
views were conducted prior to the study and experts were 
consulted on an ongoing basis. This increased the validity 
and reliability of the research. However, as with all qual-
itative studies, not all statements can be included in the 
data transfer, so an attempt has been made to present the 
most important and generally reflective data.

Table 1. Semi-structured open-ended questions used in 
the interview

Subject Key questions

Professional 
ceremonies related 
to nursing

What do you think of the Uniform Wearing Ceremony?

What do you think of the Candle Lighting Ceremony?

What was your first reaction when you heard that the ceremony 
was going to take place?

Do you think the ceremony of Uniform Wearing and Candle 
Lighting is necessary for the nursing profession?

Perceptions of the 
nursing profession 
and the impact 
of professional 
ceremonies

Do you think that the perception of the nursing profession and the 
ceremony performed are related?

How did you feel about your profession during the ceremony?

How did you feel after the ceremony?

Perception of 
relationship between 
nursing profession 
and uniform

What do you think the nursing uniform means for the profession?

Data analysis
The data obtained from the interviews were analysed 
using the content analysis method. The qualitative con-
tent analysis method is a method that aims to describe 
and evaluate the phenomena that appear on the subject 
by dividing them into main topics and themes.30 The 
data were listened to, written, read and evaluated sev-
eral times by the researcher. The first codes were devel-
oped as part of this evaluation. After the coding process, 
which was carried out by reading the data in a con-
trolled and comparative way, the researcher developed 
themes.31 The themes were not predetermined but were 
derived from the data obtained. No computerised algo-
rithms were used in the qualitative data analysis process.

Results
This study was carried out to investigate student nurs-
es’ perspectives on the nursing profession from the stu-
dents’ point of view during the Uniform Wearing and 
Candle Lighting Ceremony. Of the 60 participants in 
this study, 38 (63.3%) were female and 34 (56.6%) were 
aged 18-20 years (Table 2).

23% of the students stated that they chose nursing 
because they considered it to be a respectable profes-
sion. 88.3% of nursing students reported that the uni-
form had an effect on the image of nursing (Table 2).

Table 2. Descriptive characteristics of participants
Descriptive Feature Question n Percentage (%)

Age 18-20 34 56.6

21-23 23 38.4

24 and over 3 5

Total 60 100

Gender Female 38 63.3

Male 22 36.7

Total 60 100

Place of residence City 40 66.6

District 15 25

Village 5 8.4

Total 60 100

Do you have a nurse in your 
family?

Yes 0 0

No 60 100

Total 60 100

What is your reason for 
choosing nursing?

Because my parents 
wanted it.

11 19

Because I can be easily 
appointed

12 20

Because I can make good 
money

14 23

Because I see it as a 
respectable profession.

14 23

Because I love the job 9 15

Total 60 100

Do you think the uniform 
affects the image of the nursing 
profession in our country?

Yes 53 88.3

No 7 11.7

Total 60 100

Do you like the uniform you will 
wear in the clinic during your 
training?

Yes 41 68.3

No 19 31.7

Total 60 100

The effect of professional ceremonies on students’ thoughts
This section presents data on the impact of professional 
ceremonies on students’ thoughts.

The effect of ceremonies on students’ ideas and thoughts 
about the profession
Although it was seen that the students generally had the 
same opinion about the Uniform Wearing and the Can-
dle Lighting Ceremony in relation to the nursing profes-
sion, it was seen that 18 of the students (n=18) thought 
that the Candle Lighting Ceremony was “not suitable for 
our culture”.
‘’I felt very important and like a real nurse. During the 
ceremony, I also wanted to research the theoretical nurs-
es I had heard about from my professors. Hearing that it 
is a very labour-intensive profession brought me closer to 
the profession.”

(Female ‒ 11th student)
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‘’When our names were read out one by one with all my 
friends, it was a great honour for me to be one of them. 
With the nurse’s uniform I wore for the first time, it was as 
if we were saying to the professionals from different fields 
who were watching us at the ceremony, “We will develop 
and improve your health”... It was great.”

(Male ‒ 23rd Student)
                                                                                                                                                                                              
“The ceremony was very nice. I felt very good when my 
name was read out, but the lighting ceremony was more 
like other cultures. I will still investigate this situation.”                                                                                               

(Female ‒ 21st Student)

The impact of professional ceremonies on students’ percep-
tions of the nursing profession
This section contains data that assesses the students’ pre-
vious experiences, how they viewed the profession be-
fore enrolling on the nursing programme, and how they 
felt after the ceremony.

The effect of the Candle Lighting Ceremony on students’ 
professional perceptions
‘’I had heard about the woman with the lamp because my 
cousin was a nurse. But I didn’t know it was such a pow-
erful story in the profession. Especially during the Lighting 
Ceremony, I felt that our teacher had paved the way for us. 
I also felt a great sense of responsibility. To be honest, this 
sense of responsibility was not what I had thought before. 
It was like growing up...’’

(Male ‒ 37th Student)

‘’I had never heard of the Candle Lighting Ceremony.  
Even if it was mentioned, it would not sound like a cere-
mony in Turkish culture. Besides, when I won the nursing 
department, I did not think it was a professional ceremo-
ny. When we lit the candle lit by our teacher in the Candle 
Lighting Ceremony in our own hands one by one, I said to 
myself: ‘I am a nurse now’.’’

                    (Female ‒ 41st Student)

The effect of the Uniform Wearing Ceremony on students’ 
professional perceptions
In this section, we found that student nurses often use 
uniform and professionalism together. Students attri-
bute meanings to the Uniform Wearing Ceremony such 
as ‘’taking the first step towards becoming a professional.
‘’The uniform was always the thing I most wanted to see 
on me. I have already written this chapter very fondly. 
During the Uniform Wearing Ceremony I felt like a pro-
fessional, as if I already had the spirit to become a nurse.’’

(Female ‒ 8th Student)

‘’The Uniform Wearing Ceremony is a ceremony that must 
be held in all future years because the student walks like a 
nurse during the ceremony. Honestly, when my name was 

called, I felt like a great protector and healer of life. From 
now on I will be more careful when studying. I also en-
joyed being with my classmates at the Uniform Wearing 
Ceremony. It was like we were all there for a purpose, like 
a bonding ceremony.’’

(Male ‒ 58th Student)
The effect of the uniform on students’ perception of the 
profession
This section presents the students’ data on how the uni-
form affects their perceptions of the nursing profession 
and how important it is to the profession, regardless of 
the ceremonies.

The effect of the uniform on students’ perceptions of the 
nursing profession
‘’The nurse’s uniform is important as far as I know. Be-
cause before we went to the clinic, even before our uni-
forms were sewn, our teachers told us that a uniform 
should never be worn outside the clinic (on the way home 
or in the street). I think this is wrong in many ways. The 
uniform is not worn everywhere. It also gives you a lot of 
responsibility in the clinic. It made me feel that I would be 
doing a very important job and that I should never be sep-
arated from equality.’’

(Male – 43th Student)

‘’I think a nurse should choose her uniform very careful-
ly and carefully. I think the uniform is like a flag that de-
scribes all the duties of a profession... It increases respect 
and responsibility. In the past, when I saw nurses wearing 
these uniforms, all I could think of was that they would 
give me an injection and hurt me. Now I can’t wait to 
learn and practice.’’

(Female ‒ 34th Student)
 
The main themes and subcategories developed in 

the study are presented in Table 3.

Table 3. Main themes and subcategories developed in the 
study

Main topics Subcategories

The impact of professional ceremonies 
on students’ thinking

The impact of ceremonies on students’ ideas 
and thoughts about the profession

The effect of professional ceremonies 
on students’ perceptions of the nursing 
profession

The impact of the Candle Lighting Ceremony 
on students’ professional perceptions

The impact of the Uniform Wearing Ceremony 
on students’ professional perceptions

The impact of uniforms on students’ 
perceptions of the profession

The effect of uniform on students’ perceptions 
of the nursing profession

Discussion
This study was undertaken to investigate the effect of 
the Uniform Wearing and Candle Lighting Ceremony 
on nursing students’ views of the profession. Of the 60 
participants in this study, 38 (63.3%) were female and 34 
(56.6%) were aged 18-20 years.
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Traditions have the power to convey important be-
liefs and values held by professional disciplines.23,32 Pro-
fessional rituals are activities that can increase students’ 
desire to learn, create a sense of belonging, and trans-
form the classroom from an individualistic space into a 
community.33 It is known that professional ceremonies 
have been important since ancient times as a “welcom-
ing” ritual to grasp the basic philosophy of the profes-
sion and to adhere to basic ethical rules.34 There are 
other studies in the literature that explain the impact of 
professional ceremonies on the ideas and thoughts of 
participating students. In a study of 77 nursing students 
who participated in the Uniform Wearing Ceremony, it 
was reported that the ceremony was valued by the par-
ticipants, that it was perceived as a symbolic transition 
into professional nursing education, and that such cer-
emonies should be continued.19 Another study report-
ed that the “Welcome to the Profession” ceremony and 
the uniform worn at the ceremonies, conducted with 69 
participants consisting of third and fourth year nursing 
students, improved the sense of professional identity in 
92.6% of the third year students who wore the uniform 
and 76.5% of the fourth year students who did not wear 
the uniform.34 An author who participated in the pass-
ing of the Candle Lighting Ceremony for medical stu-
dents reported that all participants were deeply moved, 
satisfied and praised the ceremony in a small sample in 
which he, as an outside observer, asked the students af-
ter the ceremony what they thought of the ceremony.22

In the White Coat Ceremony for pharmacy stu-
dents, it was reported that the majority of participants 
saw the White Coat Ceremony as a welcome to the pro-
fession (46%), while a smaller proportion saw the cer-
emony as a way to develop the student’s professional 
identity (12%).35 According to the findings of this study, 
based on the students’ statements about the ceremony, 
although the participants generally reported positive 
statements, some students (n=18) also reported that the 
‘Candle Lighting’ ceremony was not suitable for our cul-
ture. The fact that the students who felt that it was not 
appropriate to our culture may be due to the fact that 
they come from different traditions and that they had 
not previously received information about this ceremo-
ny from their environment and the media.

Professional ceremonies are activities that prepare 
the ground for student nurses to form a professional 
identity and to take pride in their profession.36 The Can-
dle Lighting Ceremony is one of the activities that en-
ables students to understand the characteristics of the 
nursing profession and to embrace their profession. The 
Candle Lighting that students receive during the cere-
mony also represents the ethical commitment that will 
continue throughout their careers.18 There are studies in 
the literature that explain the effect of professional and 
Candle Lighting Ceremonies on students’ perceptions 

of the nursing profession. In Canada, it was reported 
that 92.6% of third-year nursing students and 76.5% of 
fourth-year nursing students made positive statements 
that the ceremony had improved (or would improve) 
their sense of professional identity.34 In another similar 
study in Canada, it was reported that first-year nursing 
students embraced the nursing oath ceremony and had 
the opportunity to emotionally experience their profes-
sional identity.32

Another study of nursing students in the United 
States reported that the proportion of those who consid-
ered professional ceremonies to be a very important step 
in entering the nursing profession was over 96%, and 
the proportion of those who said that they should feel 
happy, proud, honoured, excited, nervous/anxious, im-
portant, respectful, and attentive to relationships when 
entering the profession was 97%.19 In a study of 78 phar-
macy students in Australia, it was reported that 56% of 
participants felt positive about the White Coat Ceremo-
ny and thought that these ceremonies would contribute 
to their professional identity in the future.35 Similarly, 
this study found that most students were excited by the 
Candle Lighting Ceremony and their professional per-
ceptions were positive. This finding suggests that the 
meaning and significance of the ceremony is sufficiently 
accepted and valued by nursing students.

While the uniform has been seen as a symbol of 
professionalism and status for nurses from the past to 
the present, it has played a key role in the formation of 
student nurses’ professional identity and the continua-
tion of their pride in the profession.36-38 This study found 
that student nurses often used uniform and profession-
alism together. Students attribute meanings such as ‘tak-
ing the first step towards becoming a professional’ to the 
Uniform Wearing Ceremony and they view it positive-
ly. There are other studies in the literature that support 
the findings of this study and explain the professionali-
sation effect of the Uniform Wearing Ceremony on the 
participating students. In a study conducted in Brazil, it 
was found that uniforms are important in the formation 
of professional image and identity in nursing schools. 
In the same study, students stated that they liked wear-
ing the uniform, that they felt pride and honour, that the 
uniform was a symbolic representation of professional-
ism, and that the uniform gave them responsibility.38

A similar study conducted in the United Arab Emir-
ates reported that uniforms had a positive effect on 
student nurses’ image as healthcare professionals.39 An-
other study conducted in Canada reported that wear-
ing a uniform had a positive effect on students’ sense of 
professionalism, with 100% of third year students and 
79.4% of fourth year students agreeing that the uniform 
improved or would improve their sense of profession-
al identity.34 Another study conducted in Brazil report-
ed that student nurses felt that the uniform they wore to 
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graduation ceremonies played an important role during 
their professional education.40 The literature provides 
mixed results. In a study of nursing students in Aus-
tralia, a small number of students (n=2) reported that 
wearing a uniform was a source of motivation during 
their training.35 The uniform is an important element of 
nonverbal communication that plays a crucial role in es-
tablishing and maintaining therapeutic relationships.41 
While the nurse’s uniform influences perceptions of the 
nursing profession, it also contributes significantly to 
the image of nursing.42 When we review the literature, 
we find studies showing that the effect of the uniform on 
perceptions of the profession among nursing students is 
quite low. In a study of nursing students in our country, 
it was reported that 6.3% of students and 9.8% of nurs-
es in another study of working nurses preferred nursing 
because they liked their uniforms.43,44

In a study conducted with fourteen graduate nurs-
ing students in the UK to investigate the effect of uni-
form on self-image and professional identity, it was 
reported that some participants expressed that they 
were proud to wear their nursing uniforms, on the con-
trary, one male participant was not proud to wear his 
uniform and another male participant did not want to 
be seen in his uniform as it would easily be associat-
ed with the nursing profession.36 In this study, 88.3% of 
the students responded positively to the question “Do 
you think the uniform affects the image of the nursing 
profession in our country?” and 68.3% of the students 
responded positively to the question “Do you like the 
uniform you will wear in the clinic during your train-
ing?” (Table 2). Whilst the results of this study suggest 
that students are affected by the uniform and see it as 
a symbol of professionalism, the positive evaluation of 
the effect of the uniform on the image of the profession 
can be interpreted as a pleasing situation for the nurs-
ing profession.

When we reviewed the literature, it was reported 
that students who reported having nurses in their family 
or relatives had positive perceptions of the nursing pro-
fession. In another similar study, 45.3% of students who 
had a relative who was a nurse and 46.9% of those who 
had prior knowledge of the profession had prior interest 
and knowledge of the profession.6,8 In this study, the fact 
that none of the students had a nurse in their family and 
the lack of scores from this group suggests that the par-
ticipants may have chosen the nursing profession volun-
tarily and entered the profession with interest.

In the development of a profession, people’s per-
spective on the profession, choosing a profession and 
adapting to the profession, getting professional satis-
faction, having a positive view and attitude towards 
the profession have a great impact45 In this study, it was 
found that the percentage of participants who came 
because they liked the profession was as low as 15%. 

Similarly, in a study conducted with first-year nursing 
students, it was found that 59.8% of the students did not 
choose this field voluntarily.46 On the contrary, accord-
ing to these results, there are also studies that report that 
nursing students choose this department with their own 
preference at a higher level and their attitudes towards 
their profession are more positive.6,47-49 

Perception is a belief or opinion that people use to 
interpret events. Perception plays a key role in shaping 
an individual’s career.50 Studies investigating nursing 
students’ perceptions of the profession in different coun-
tries have produced mixed results. In a study of first year 
nursing students, 75% of students had a positive per-
ception of the profession prior to choosing a special-
ty, while only 1% had a negative perception.51 Another 
study found that male students had a more positive im-
age of the nursing profession than female students and 
that the majority of students agreed that nursing was a 
respectable profession.52 In a study conducted on nurs-
ing students and working nurses in Iran, it was found 
that 72.6% of nurses and 65.4% of students had a posi-
tive attitude towards the profession.53 A study conduct-
ed in Iran among 394 nursing students and working 
nurses found that 72.6% of the nurses and 65.4% of the 
students had a positive attitude towards their profession, 
while about one third of both groups of participants had 
a neutral or negative attitude towards their profession.7 
Similarly, in a study conducted with nursing staff and 
nursing students in Egypt, it was found that students 
who voluntarily chose the profession had higher per-
ceptions of the professional image.54 

Also noteworthy in the literature are the results of 
several studies that found nursing students’ perceptions 
of the image of nursing to be low. A study of 28 nursing 
students in Colombia reported that students had a neg-
ative perception of the image of the nursing profession.55 
It was found that 43.0% of nursing students had a mod-
erately positive image, perception and attitude towards 
the nursing profession before their arrival and 44.5% of 
nursing students after their arrival.8 In this study, 23% 
of the participants stated that they considered nursing 
to be a respected and preferred profession. According to 
the results of this study, the students’ perception of the 
profession is very low compared to the findings from 
abroad. This finding suggests that choosing a profession 
without sufficient knowledge about the profession or 
choosing a profession unwillingly may be one of the im-
portant factors underlying low professional perceptions.

Choosing nursing as a career is a serious and im-
portant decision.56 In order for nursing to progress and 
improve its status in Turkey, students who will enter the 
profession should love their profession, perceive their 
profession positively, and see the future of their profes-
sion and their own future as promising.49 
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Conclusion
The fact that the students identified the Uniform Wear-
ing And Candle Lighting Ceremony with the concept 
of professionalism shows that the ceremony was em-
braced by the students and that they were aware of the 
responsibility they were taking on by wearing the uni-
form. This suggests that these ceremonies build confi-
dence in the students and that they see themselves as 
nursing professionals. The positive perception and im-
age of the nursing profession that students gain from 
the ceremonies will encourage them to choose the 
nursing profession and will also make them proud of 
their profession.

In our country, the status of nursing in society needs 
to be improved. It is important to introduce the nursing 
profession so that people who will choose the nursing 
profession will know more about the nursing profession. 
It should be ensured that such ceremonies are widely 
spread in our country and are visible in the media. This 
will increase the visibility and attractiveness of the nurs-
ing profession. An improved image of nursing in society 
will contribute to a more conscious choice of the profes-
sion by students.
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ABSTRACT
Introduction and aim. A symptom complex of cyclic irritability, depression and lethargy is known as the premenstrual syn-
drome (PMS). Since ages women suffered from PMS. As varied as the etiology, innumerable treatment modalities have been 
put forward for PMS. Stress is accompanied most closely associated in PMS. Practicing yoga and meditation significantly im-
portant for PMS symptoms in reducing its symptoms and period crams as well. The present study aims the impact of medita-
tion in people with PMS. The aim of the study was to see any effect of Shavasana (meditation) training on stress parameters in 
premenstrual syndrome in female medical students.
Material and methods. The present study was approved by institutional ethical committee. Thirty clinically healthy female 
medical students who were suffering from PMS selected using a premenstrual questionnaire. The values of heart rate, systolic 
and diastolic blood pressure, and serum cortisol were measured before meditation. Subjects were then taken through Shav-
asana (meditation) session for 4 weeks at the same time daily. On the last day of meditation session all above parameters were 
again recorded and the data was analyzed statistically. 
Results. The baseline values of all parameters in premeditation session compared to post meditation session. The basal SBP, 
DBP and HR of female medical students with PMS were significantly higher in pre meditation session than post meditation 
session with p value of SBP=0.0002, DBP=0.0001, HR<0.0001 respectively which indicated the presence of stress. Following a 
4weeks of Shavasana meditation a significant fall in baseline SBP, DBP, HR and the serum Cortisol value was observed. 
Conclusion. These findings proves that Shavasana is an effective treatment modality to get rid of stress during premenstrual phase.
Keywords. cold pressor test, meditation, premenstrual syndrome, serum cortisol, stress
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Introduction
Widespread belief that premenstrual syndrome 
(PMS) does not exist and that is “all in women’s head. 
It is both, difficult to define adequately and quite con-
troversial. Some authorities consider PMS one of the 
world’s most common disease and proved that it is 
a distressing physical, psychological and a stress in-

duced disorder and that stress is a cause of symptoms 
of PMS.1,2

All women, regardless of race, age, or socioeco-
nomic status, have experienced discomfort during their 
menstrual period. Stressful working environment also 
contribute to the aggravation of PMS and it fairly com-
mon in medical students residing in hostels.3,4
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Worldwide the lifetime prevalence of PMS has been 
estimated to be between 75–85% considering symp-
toms. The most common physical manifestations are 
breast tenderness, swelling, bloating, edema, and weight 
gain, psychic symptoms like depression, tension, irrita-
bility, anxiety are many behavioral changes associated 
with the PMS. Too much of sympathetic activity can cre-
ate stress, brings on an increased heart rate (HR), blood 
pressure (BP) and involves in the release of certain neu-
rotransmitters and stress hormone like cortisol.5-7

For PMS, a variety of therapy regimens are advo-
cated, including lifestyle modifications, complementary 
and alternative medicine (CAM), and pharmacologi-
cal treatments. Exercise is frequently recommended as 
a treatment for PMS and may be effective also. At pres-
ent yoga is well known treatment modality to reduce the 
psychological and physical effects of stress and ultimate-
ly cortisol levels.8 Shavasana (Corpse pose) is a much 
more than a moment’s rest at the end of a yoga class. 
Shavasana, a yogic relaxation posture, has been exten-
sively used to prevent as well as control psychophysi-
ological stress. It has been postulated that relaxation 
reduces stress.9,10

Aim
Thus, the aim of the present study was to investigate 
the effect of a 4-weeks Shavasana (meditation) program 
upon the cold pressor test induced stress in female med-
ical students in their premenstrual phase.   

Material and methods
All female medical students in the age group of 18‒23 
years were enrolled for the study. After written consent 
30 clinically healthy subjects with no other medical ill-
ness were selected through a ‘premenstrual syndrome 
questionnaire’. This questionnaire was framed from ear-
lier published research.11 Remaining female students 
who are not fitting in the questionnaire were excluded 
from the study either due to irregular menstrual cycle or 
had no significant menstrual symptoms. All the subjects 
had regular menstrual cycles and were not on any med-
ication were included after the questionnaire. 

The experimental protocol was explained to all sub-
jects. The whole procedure was non-invasive except the 
estimation of serum cortisol and the study plan was 
approved by the Institutional Ethics Committee of the 
University, with ethical approval number: SEC/FM-
HS/F/16.

Experimental protocol
Step 1
The subjects between age group 18‒23 years, were asked 
to report in Department of Physiology three to five days 
prior to the expected date of the menstrual cycle at 9 
A.M. Study was conducted from October to December, 

2022.  Basal cardiac parameters were recorded. Then 
cold pressor test (CPT) was done after a rest of 10 min-
utes in supine position. For cold pressor test, the subject 
was to dip the right hand in cold water at 8°C for 2 min-
utes. Immediately after removal of hand from cold wa-
ter systolic blood pressure (SBP mmHg), diastolic blood 
pressure (DBP mm Hg), heart rate (HR beats/min) were 
recorded, then after 1min and again after 5 min. in re-
covery period from the left arm using an automated 
sphygmomanometer (Omron). Blood samples for base-
line serum cortisol level were also taken for quantitative 
estimation by direct competitive immunoenzymatically 
colorimetric method with the cortisol assay kit in cobalt 
analyzer (1074053, Ortho Clinical Diagnostics, Illkirch, 
CEDEX, France).

Step 2
The subjects were then requested to maintain the supine 
position, and were guided by the investigator, through 
Shavasana for the next 8–10 minutes. This session of 
meditation (Shavasana) continued for 4 weeks at the 
same time daily. On the last day of the session basal pa-
rameters were again recorded immediately after Shav-
asana and CPT was done. All above cardiac parameters 
were again recorded and blood samples for serum corti-
sol level estimation were drawn immediately.

The data so obtained in both pre- meditation and 
post- meditation sessions was compared by applying 
Student t- test and p values were obtained and statis-
tical significance was assigned at p<0.05. SPSS v. 22.0 
(SPSS Inc, Chicago, IL, USA) was used for the statistical 
analysis of the data obtained from the study. Numerical 
variables were expressed as mean ± standard deviation.

Results 
The comparisons of p values between pre meditation 
parameters and post meditation parameters are sum-
marized in Table 1.

Baseline SBP, DBP and HR of female medical stu-
dents with PMS were significantly higher in pre med-
itation session than post meditation session of SBP 
(p=0.0002), DBP (p<0.001), HR (p<0.001) respective-
ly. After a training of 4 weeks of Shavasana, a significant 
fall in SBP, DBP, HR and the serum cortisol value was 
observed. The decreased values of SBP, DBP, HR and se-
rum cortisol were found to be statistically highly signif-
icant (p<0.001).

Discussion
PMS refers to a set of physical and emotional symptoms 
experienced by women in the days preceding men-
struation. It can significantly impact the quality of life 
and functioning of affected individuals. Various treat-
ment modalities, including medication, lifestyle mod-
ifications, and complementary therapies, have been 
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explored to alleviate PMS symptoms. Among these, Sha-
vasana meditation, a relaxation technique practiced in 
yoga, has gained attention as a potential intervention for 
managing PMS symptoms. This discussion will analyze 
the findings from several studies investigating the effect 
of Shavasana meditation on PMS symptoms among fe-
male medical students.

PMS is a common condition affecting women, char-
acterized by a wide range of physical and psychological 
symptoms that occur in the luteal phase of the menstru-
al cycle. Stress has been identified as a significant fac-
tor contributing to the development and exacerbation 
of PMS symptoms. In the modern age, with its high lev-
els of stress and stress-induced disorders, effective in-
terventions are needed to alleviate PMS symptoms and 
improve the overall well-being of affected individuals. 
such as heart rate, blood pressure, respiration, tempera-
ture, muscle tension, and sweating. Initially, Shavasana 
increases parasympathetic tone and gradually decreas-
es sympathetic drive as the meditation continues. The 
physiological changes associated with the relaxation re-
sponse include reductions in blood pressure and heart 
rate.12-16

The reduction in systolic and diastolic blood pres-
sure observed in female medical students with PMS 
after practicing Shavasana demonstrates the effective-
ness of this therapy in treating hypertension associat-
ed with PMS. It is well-documented that stress triggers 
increased activity in the hypothalamic-pituitary-adre-
nal (HPA) axis, leading to elevated cortisol release into 
circulation. Meditation, on the other hand, decreas-
es both sympathetic and endocrine activity, effective-
ly lowering cortisol levels.17 This study suggests that 
stress increases the sympathetic component of the au-
tonomic nervous system, while the relaxation response 
induced by Shavasana decreases abnormally high sym-
pathetic tone and restores normal parasympathetic 
tone, resulting in a reduction of all stress parameters.18 
After Shavasana, a statistically highly significant reduc-
tion in cardiac parameters and serum cortisol levels 
was observed in all subjects. This study demonstrates 
that Shavasana therapy can reverse the stress-induced 
changes.19

By employing Shavasana as a therapeutic approach, 
individuals with PMS can experience improvements 
in their stress levels, hypertension, and cortisol levels. 

Shavasana effectively restores balance to the autonom-
ic nervous system and counteracts the negative effects 
of stress.

The randomized controlled trial conducted by 
Chaudhary et al. found that Shavasana meditation had a 
positive effect on PMS symptoms in female medical stu-
dents. The study demonstrated a significant reduction in 
the severity of PMS symptoms, including physical dis-
comfort, mood swings, and irritability, among partici-
pants who practiced Shavasana meditation compared to 
the control group. These findings suggest that Shavasana 
meditation can be an effective intervention for manag-
ing PMS symptoms in this population.20

Supporting the findings of our study, the pilot study 
conducted by Upadhyay et al. found that the practice 
of Shavasana meditation led to a decrease in physical 
symptoms, emotional disturbances, and overall symp-
tom severity among participants. These results provide 
further evidence for the potential benefits of Shavasana 
meditation in alleviating PMS symptoms.21

Similarly, the randomized controlled trial con-
ducted by Narendran et al. investigated the efficacy of 
Shavasana on PMS symptoms and found a significant 
reduction in symptoms such as breast tenderness, fa-
tigue, and emotional disturbances in the group prac-
ticing Shavasana meditation. The study suggested that 
Shavasana meditation could be an effective adjunctive 
therapy for managing PMS symptoms which is in ac-
cordance of our study findings.22 A prospective obser-
vational study by Mehta et al. also reported positive 
outcomes of Shavasana meditation on PMS symptoms, 
regular practice of Shavasana meditation resulted in a 
reduction in the severity of physical symptoms, mood 
disturbances, and overall symptom severity in women 
with PMS.23

In line with these studies, the preliminary study by 
Agarwal et al. observed a significant improvement in 
PMS symptoms among female medical students practic-
ing Shavasana meditation. The study reported a reduction 
in physical symptoms, such as breast pain and abdomi-
nal bloating, as well as psychological symptoms, includ-
ing irritability and depressed mood. These results suggest 
that Shavasana meditation may offer a viable approach for 
managing PMS symptoms in young women.24

Furthermore, a cross-sectional study conducted by 
Vinay et al. investigated the impact of Shavasana med-

Table 1. Effect of 4 weeks of Shavasana (meditation) on CPT induced stressa
Systolic Blood 

Pressure (mmHg)
Systolic Blood 

Pressure (mmHg)
Diastolic Blood Pressure 

(mmHg)
Diastolic Blood Pressure 

(mmHg)
Heart Rate

(beats/min)
Heart Rate

(beats/min)
Serum cortisol Serum cortisol

Premeditation Post meditation Premeditation Post meditation Premeditation Post meditation Premeditation Post meditation

BASAL 114.2±5.68 ****107.7±5.18 79.5±4.62 ****74.8±4.14 81.2±6.36 ****72.4±3.19

CPT 129.4±6.85 ****120.2±4.96 89.4±4.73 ****83±3.88 89±6.63 ****82±3.46

169.29 *****99.08After 1min 124±7.76 ****115.2±6.08 86.1±4.73 ****81.1±4.01 86.2±6.07 ****79.7±3.46

After 5min 115.1±7.83 ****106.4±5.66 80.2±4.77 ****75.1±4.35 81.2±5.20 ****73±3.32
a data expressed as means ± SD; *p <0.05; **p<0.01; ***p<0.001; ****p<0.0001
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itation on PMS among female medical students. The 
study found a significant association between regular 
practice of Shavasana meditation and lower PMS symp-
tom severity. It suggested that incorporating Shavasana 
meditation into routine practice may have a beneficial 
effect on PMS symptom management.25

Lastly, the study by Bhutkar et al. examined the ef-
fect of Shavasana on PMS symptoms among medical 
students. The findings indicated a reduction in the se-
verity of physical and psychological symptoms, as well 
as an improvement in overall well-being, among partic-
ipants practicing Shavasana meditation.26 These results 
provide additional support for the potential benefits of 
Shavasana meditation in PMS symptom alleviation. 

Study limitations 
It is important to note that individual responses to medita-
tion can vary, and more research is needed to fully under-
stand the specific effects of meditation on PMS symptoms 
in female medical students. It is always advisable to consult 
with a healthcare professional for personalized advice and 
to discuss appropriate management strategies for PMS as 
we cannot able to give research output at that point of view.

Conclusion	
In the present study, excellent results of Shavasana were 
seen on the stress parameters of subjects who were suffer-
ing from PMS. Shavasana is a restorative asana to remove 
fatigue and provide rest to the body and mind, releases 
stress and reduces blood pressure, heart rate “as seen in 
the results. This asana is easy to be done by any female 
who is under physical and psychological stress of PMS. 
In the present study, excellent results were seen after CPT 
induced stress on subjects in premenstrual distress after 4 
weeks of Shavasana. Therefore, Shavasana may be advised 
to any female suffering from PMS as an adjuvant to medi-
cal therapy. This practice will improve the quality life style 
of female specially in medical profession.
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ABSTRACT
Introduction and aim. The central nervous systems control salivary pH and Flow; hence it is considered as stress biomarker. To 
correlate the relationships linking test performance and the cognitive along with affective aspects for the stress of the exams, 
flow rate and pH levels of saliva. 
Material and methods. Cross-sectional research was carried out on the day of their final exam and after three months. 90 den-
tal college students provided saliva samples for measuring pH and salivary flow rate. The saliva was collected to measure stress, 
anxiety, and wellbeing. 
Results. Salivary flow and pH were increased in the after-exam period. This is mostly due to less threat, stress, and anxiety per-
ception. 
Conclusion. According to this study, perceived stress can affect salivary flow rate and pH levels, which can be used to gauge the 
degree of physiological reactions accurately, conveniently, and affordably to tests and variable realistic stresses.
Keywords. exam stress, psychological stress, salivary pH, salivary flow perception
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Introduction
Stress is defined as a physiological response either good 
or negative.1 which is body’s reaction to any change-re-
lated demand.2 In general, stress is divided into two cat-
egories: eustress and distress; as a result, it can either 
be beneficial to an individual’s health, performance, 
and behaviour, or it may be harmful since it puts more 
strain on their physical, mental, and emotional resourc-
es.3 More than 50% of students studying medicine and 
dentistry said they were stressed.4 Stress is experienced 
differently by each person and is influenced by a few in-
ter- and intrapersonal, intellectual, and environmental 
factors. It may be harmful since it puts more strain on 

their physical, mental, and emotional resources.  More 
than 50% of students studying medicine and dentistry 
said they were stressed.4 Stress is experienced differently 
by each person and is influenced by a few inter- and in-
trapersonal, and intellectual.

It chronologically decreases with increase in year 
of study, and it is more than twice as high in girls as in 
boys.2 Stressful conditions and emotional reactions are 
responsible to affect central nervous system.2 The im-
mune system, the heart, and the metabolism have all 
been shown to be dysregulated by stress hormones.2 Sa-
liva is necessary for maintaining healthy teeth and gums. 
These effects could lead to the development of stress re-
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sponse biomarkers. Due to the central nervous systems’ 
control over saliva, salivary glands in the mouth may 
produce less saliva in response to stress.5 Dry mouth is 
a prevalent symptom of this (xerostomia). Less bicar-
bonate, an alkaline chemical, is created as a result of the 
slower salivary secretion rate, which boosts acidity and 
decreases oral pH.6 The salivary flow rate at rest, ranges 
from 0.29 to 0.41 ml/min.7 Hypo-salivation can be ex-
plained by less than 0.1 ml/min, which indicates under-
active salivary glands.8 Exams are a common example of 
a time-limited, unfavourable naturalistic stressor that is 
used to study the physiological and psychological effects 
of stressful conditions. They might therefore serve as a 
good model for evaluating novel biomarkers. Based on 
cognition the current study linked the anxiety and stress 
levels on salivary pH.9 These assessments have an im-
pact on the coping mechanisms people employ in order 
to deal with stressful situations as well as the physiolog-
ical and psychological (stress, test anxiety, etc.) impacts 
of the stressful scenario. 

Aim
Here we sought in determining the crosslinking be-
tween stress, flow, and salivary pH under the pressure of 
year-end exams at universities.

Material and methods
The participants were 90 exam going students who 
were enrolled in dental program in their last year at 
the Karpaga Vinayaga Institute of Dental Sciences 
from December 2021 to March 2022. Information was 
acquired from those who attended the oral exam on 
the day of the final exam. The questionnaire  and sam-
ples were collected from the participants when they 
arrived for the oral exam. Elimination criteria includ-
ed those who were under the age of 18, patients who 
have not completed all the necessary examinations 
and tests, had a systemic ailment, and had taken med-
ication within the previous six months. Order IEC/
KIDS/012/2021, issued by Institutional Ethical Com-
mittee and it is a crucial thing to initiate the study, was 
issued to acquire ethical permission. 

Data collection
Saliva was sampled after participants had finished the 
demographic questionnaire and form. The perceived 
stress scale (PSS) is a frequently utilized validated ques-
tionnaire for determining how stressful one feels about 
various life events. The survey consisted of ten items on 
a Likert scale with five possible answers. Greater per-
ceived stress is correlated with higher scores. The low 
and high stress levels were divided on scores recorded.10 
Individuals with low levels of stress had scores below 
the median, whereas those with high levels of stress had 
scores at or above the median. At T1, an hour prior to 

the exam, students filled out the questionnaire and pro-
vided samples (in a two-hour fast). Students were called 
after three months to complete the T2 measure. To avoid 
eating, drinking, brushing their teeth, and smoking ap-
proximately 60 minutes within a day and these types 
of data sets are acquired for the flow rate assessment.8 
For standardizing the methodology and reduce circa-
dian rhythm-related fluctuations in saliva secretion, all 
saliva samples were taken between 8 and 10 am.9 Ev-
ery participant was required to sit still while providing 
a saliva sample in a calm area. The draining technique 
was used to collect unstimulated saliva, which was then 
placed in a plastic container that had been previously 
weighed. After being instructed to swallow once to clear 
the mouth of any remaining saliva, the subjects pre-
vented from doing again until the researcher instructed 
them to. The individual was instructed that a bell would 
sound after five minutes to tell them to stop drooling 
into the container. A timer was used to time the initial 
swallow. The subject maintained a partially open mouth 
with a slight inclination of the head until saliva began 
to accumulate, at which point the person began drool-
ing into the container. After the collecting period was 
through, the container was checked once more. The 
weight before and after saliva collection was subtract-
ed to get the weight of the saliva in gram.11 Based on the 
classification of the quantity of saliva within the time of 
collection, the unstimulated flow of salivary was mea-
sured. All participants gave adequate saliva for pH tests 
without the need for extra water, with saliva samples 
ranging in size from 3 to 5 ml. As a legal digital device, 
the Cyber Scan pH 501 set of multifunctional sensors 
from Israel’s El-Hamma Instruments Ltd (Kibbutz, Is-
rael). was used.12 The pH level was taken right away to 
reduce the impact of the environment on the measure-
ment. The measurement was complete when the buzz-
er was heard a short while after the sensor attached to 
the device was dipped into the saliva collection contain-
er.13 The pH of the saliva was then written on the survey 
form after being noted on the device’s screen. The pH 
of saliva should be between 6.5 and 7.5, and it is kept at 
this level throughout the day (pH=7), making it equal-
ly acidic and alkaline throughout the body. While saliva 
with a pH below 7 is basic (alkaline), saliva with a pH 
over 7 is alkaline.14,15

Data analysis
To analyze the data, statistics were reported as frequen-
cy and percentage. Paired t-tests were done to calculate 
the conflicts between T1 (exam) and T 2 (post-exam). 
Pearson correlations were used. In terms of the multiple 
regression models, it is mainly utilized to make the con-
nections between study variables and pH as well and it 
is performed between pH and exam performance (con-
trolling for background and study variables). The pH 
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distribution was stable. Test performance Z-scores were 
acquired. The data were examined using SPSS, version 
23.0. (IBM Corp, Armonk, NY, USA). The p value was 
set at 0.05 for each test.

Results
Approximately 87 participants ‒ with a response rate of 
96% ‒ who fulfill the required inclusion and exclusion 
criteria, completed the three validated questionnaires, 
and fulfilled inclusion and exclusion criteria had their 
data included in the study. The features of the study pop-
ulation are outlined (Table 1).

Table1. Mean±SD and differences between T1 (exam) and 
T2 (post exam) study variablesa

T1 T2 t (67)
Threat appraisal 4.91±2.45 3.3±2 4.33**

Challenge appraisal 6.12±2.15 5.09±1.8 1.88

Experienced stress 5±0.8 4.32±0.38 1*

Worry 3.18±1.68 1.09±1.7 2

Emotionality 1.39±1.7 3.35±1.64 0.8

Test anxiety (total score) 3.56±1.65 1.30±1.73 1.55*

pH 5.75±1.55 6.2±1.84 -3.53**

Test performance 59.73±13.01
a *p<0.06; **p<0.002

The means regarding threat (scale range 1‒9) were 
around typical for all of the time point measures, how-
ever the means for challenge appraisal were higher. Ex-
am-related stress was also experienced at a significant 
level (scale range 1‒9). The scale’s midpoint correspond-
ed to the subscales and overall scores for test anxiety 
(scale range 1‒4). The pH values were within the typical 
6.5–7.5 range.

Table 2 presents the correlation of the pH levels with 
threat and stress along with anxiety at T1 and T2.

Table 2. The correlation of the pH levels with threat and 
stress along with anxiety at T1 and T2

pH (T1)
stress

pH (T2)
anxiety

pH (T3)
stress

pH (T4)
exam

Work hours -0.12 -0.13 -0.07 -0.02

Physical activity 0.17 0.17 0.037 0.04

Smoking -0.24** -0.21* -0.28* -0.24*

Threat appraisal (T2) -0.11 -0.25* -0.53*** -0.54***

Stress (T2) -0.38*** – -0.14* –

Anxiety (T2) – 0. 10 – -0.16

Emotional stability (T2) – -0.32* – -0.03

pH (T1) – – -.08 0.05

R2 (modified R2) 0.38 (0.3) 0.31 (0.25) 0.31 (0.25) 0.31 (0.27)

F (df) 9.36 (64)*** 5.57 (64)*** 4.30 (60) 4.19** (60)

Correlations between salivary flow rate and bio-
chemical parameters in exam stress situation and non-
stres situation are presented in Table 3 and 4.

Table 3. Correlations between salivary flow rate and 
biochemical parameters in exam stress situation
Parameter Rate of flow 

(ml/min)
Ca2+ 

(mmol/L)
Quantity 

of protein 
(g/100ml)

Uric acid 
(mmol/L)

Albumin 
(mg/100ml)

Rate of flow (ml/min) –

Ca2+ (mmol/L) -0.186 –

Amounts of protein 
(g/100ml)

-0.260 0.121 –

Uric acid (mmol/L) -0.245 -0.311 -0.041

Albumin (mg/100ml) -0.057 0.185 -0.330 -0.081 –

Table 4. Correlations between flow rate and biochemical 
variables in non-stress situation

Parameter
Rate of flow

(ml/min)
Ca2+ 

(mmol/L)

Amounts 
of protein 
(g/100ml)

Uric acid 
(mmol/L)

Albumin 
(mg/100ml)

Rate of flow (ml/min) –

Ca2+ (mmol/L) -0.05 –

Amounts of protein 
(g/100ml)

-0.188 0.036 –

Uric acid (mmol/L) 0.48 0.106 0.311 –

Albumin (mg/100ml) -0.05 0.074 0.251 0.135 –

Discussion
The current results show that, compared to Time 1, sa-
liva pH levels at Time 2 were higher (acidity levels were 
lower). A decrease in perceived danger, tension, and test 
anxiety explained the difference between the exam and 
post-exam period which was better explained in the cur-
rent than the  earlier studies which relates the associa-
tion between stress and pH: the participants’ perception 
of stress increases as pH decreases.15-18 Stressful events 
cause pH levels, which indicate saliva acidity, to decrease 
because the central nervous system is activated in reac-
tion.2,19 Since measuring pH levels may be a reliable, use-
ful, and practical technique to determine the strength of 
physiological responses to stresses, the current work adds 
to the body of evidence supporting this idea. The stress, 
as demonstrated by the parameters of perceived stress 
and emotional stability, was a mediator of the impact of 
threat has a drastic impact on physiological determina-
tion of pH, according to the cognitive approach.20,21 These 
results support the hypothesis that assessments signifi-
cantly affect health, mostly indirectly through the induc-
tion of physiological stress responses by emotions.5 pH 
levels, powerfully predicted exam performance, attenu-
ated the connection between stress, anxiety, and perfor-
mance. These results are included in the paucity of earlier 
studies (such as studying connections between test per-
formance and biomarkers.14-22 Turner and Sugiya claim 
that sympathetic stimulation causes reduced saliva with 
increased protein concentration, parasympathetic stim-
ulation gives increased salivary flow and decreased pro-
tein content, which may create a feeling of dryness.19 As 
a defense response, the hypothalamic-pituitary-adrenal 
axis may become active, releasing cortisol into the sa-
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liva, and increasing the amount of total protein and se-
cretory immunoglobulin A. Increased sympathetic tone 
and catecholamine output and stimulation of the hypo-
thalamic-pituitary-adrenal axis and salivary cortisol re-
demption are these two potential explanations of this 
spike.2,4,25-27 Changes in the concentration of specific sal-
ivary ingredients have an impact on the kinetics of the 
mechanisms that aid in creating a new equilibrium be-
tween tooth demineralization and remineralization.6,28,29 
Recent studies have emphasized how different salivary 
glands create different types of saliva and how flow veloc-
ity affects the concentration of various salivary constitu-
ents.17,18 The present study’s edge over previous studies is 
defines that potential design along with the evaluation of 
performance is considered a prominent outcome variable. 
Researchers typically stress the requirement to utilize ac-
curate metrics that are less likely to introduce bias into 
research than questionnaires.30,31 One of the major flaws 
of the study is extremely small sample size, which limits 
the generalizability of the results. Additional pH and flow 
rate measurements may provide fresh information on the 
relationships between pH and the stress of the exam. An 
important notable restriction is the one-time pH readings 
in saliva. As pH levels vary with time mainly in reaction 
to various stimuli and an associated flow index, variation 
is present in the value of pH, and it may be predicted. In 
this study, all assessments were made between 8 and 10 
am, at least two hours after ceasing to eat or drink, and 
without smoking. However, it is possible that multiple as-
sessments made on a day or on some other days in a row 
could provide a better control for pH variable effects.10,32

Conclusion
The final test of this study illustrates how stress affects 
numerous important salivary components. The results 
suggest that acute psychological stress affects salivary 
pH and composition. Furthermore, each group experi-
enced a shift in salivary pH towards acidity which  in 
turn raises the possibility of caries and related problems.  
This highlights the significance of saliva as most import-
ant dynamic biological fluid which helps in preserving 
the process for oral health.
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ABSTRACT
Introduction and aim. Diabetic retinopathy (DR) screening is first step in prevention of diabetic retinopathy related ocular morbidity. 
The aim of the study was to assess the gaps in the knowledge and awareness and evaluate its effects on the attitude and practice in 
known diabetic patients and to assess any anticipated barriers and its association with knowledge, attitude and practices. 
Material and methods. A closed-ended questionnaire was given to 112 diabetics who met the inclusion criteria and visited a 
tertiary eye hospital in western Maharashtra. The purpose of the questionnaire was to assess knowledge, attitude and practices 
and perceived barriers to the study of DR. The statistical analysis was done on SPSS software. 
Results. In our study, 73.4% did not know about DR, suggesting poor awareness about the disease, 59.5% did not feel the need 
for regular eye checkup. 67 (61.1%) had no knowledge about blood sugar control level and lipid control for effective control of 
DR, 89 (79.5%) of participants did not know about effective treatment options. Moreover, 74 (66.1%) participants were advised 
for DR screening by physician, while 60 (53.5%) were willing to get screened, negative attitude was not getting screened when 
vision is good  seen in 87 (79.1%) participants. Furthermore, 84 (75%) patient think eye checkup are expensive, 66% people 
believe availability of doctor is an issue. 60 (54.5%) think that eye checkups are time consuming. 
Conclusion. Our study demonstrated, that Spearman’s correlation coefficient between knowledge and awareness and based 
on attitude and practice, is 0.54, and that this is statistically significant (p<0.01). Our study has shown poor awareness and 
knowledge about the disease thus affecting attitude and practices, eye screening is considered expensive has been pointed 
out a major barrier in this study.
Keywords. awareness, barriers to diabetic retinopathy screening, diabetic retinopathy screening, knowledge
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Introduction
Diabetes (diabetes mellitus) is a metabolic disorder charac-
terized by high blood glucose levels, which may eventually 
result in multi-systemic complications. In India, 77 million 
individuals were affected with in 2019, and that number 

will increase to 134 million by 2045.1 An alarmingly high 
prevalence of diabetic retinopathy, i.e 3.5% was found in 
Sindhudurg district of the Maharashtra. 2

In India, diabetes has become a common cause of 
blindness and ocular morbidity. The prevalence of di-
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abetic retinopathy (DR) in individuals with diabetes is 
expected to be around one-fifth.3 The WHO-NPCB sur-
veys reveals that during the past 20 years, it has emerged 
as at number 6 from number 17 among the list of causes 
for blindness in India making it more crucial than ever 
to look into this issue.4

The diabetic retinopathy cannot be prevented from 
progression, but its impairing effects can be postponed. 
In accordance to two large randomised clinical trials 
early treatment Diabetic Retinopathy Study (ETDRS) 
and Diabetic Retinopathy Study, it was stated that with 
the help of LASER photocoagulation, about 50% of pa-
tients prevented their visual loss with proliferative dia-
betic retinopathy and macular oedema.5,6

However, the benefits of those treatments can only 
be enjoyed with early detection and timely referral.

Epidemiological data states that prior to the de-
velopment of visual deterioration, retinopathy may be 
well advanced. Patients are generally symptom-free 
when they should receive preventive treatment which 
gives a strong argument for establishment of more ef-
fective screening programmes. Screening programmes 
would be successful if diabetic population has knowl-
edge and awareness about the disease. However, there 
have been  reports of suboptimal attendance  and sig-
nificant demographic  disparities. It is  estimated that 
one-third of  diabetic population never  have an ocu-
lar examination.7 Pointing out to the need for the de-
velopment of quality improvement strategies and to 
increase the screening attendance, which is crucial for 
the understanding of theoretical determinants, such as 
obstacles, which is expected to be achieved after this 
study.8 Industrial areas are economic development Hubs 
in our country with easy access to health care services, 
However getting screened becomes the first step of pre-
vention in DR even after easy availability of health care 
services. 

Aim
The aim of the study was to assess the gaps in the knowl-
edge and awareness and evaluate its effects on the at-
titude and practice in known diabetic patients and to 
assess barriers to diabetic retinopathy screening in an 
Industrial area.

Material and methods
It is a cross sectional study conducted at urban health 
center of a tertiary medical college in an industrial area. 
This study was carried out in walk in patients in med-
icine outpatient department aged above 40 years,  and 
diagnosed with insulin dependent diabetes mellitus and 
non-insulin dependent diabetes mellitus. Patients un-
willing to participate in the study were excluded. The 
study was carried out from June 2019 to December 2019 
after institutional ethical clearance (Dr DY Patil Med-

ical College and Research Center Institutional Ethics 
Sub-committee, Ref No.I.E.S.C/C-42/18). Total of 112 
patients were enrolled during this period after taking a 
written consent, all the patients included in the study 
were enrolled. The purpose of this research study was 
informed and explained to them.

Data collection
Patients were presented with a detailed questionnaire 
based on knowledge, attitude and practice (KAP) sur-
vey model to assess the awareness of diabetic retinopa-
thy and its sight threatening complication and barriers  
were assessed which prevented them from screening for 
diabetic retinopathy.

Questionnaire was prepared by the author on ba-
sis of literature available.9 The content of questionnaire 
was validated by experts in the field of ophthalmology. 
Questions were framed in English and then translat-
ed   in patient’s regional language before presenting it 
to them. In presence of one of the investigator, patients 
were advised to fill in the questionnaire, Investigator re-
corded the response for illiterate patients without any 
interference or any prompting of relatives.  

The questionnaire was divided in 3 Parts. The con-
tents included were:

Part A: demographic data including age, gender, lit-
eracy, socioeconomic status based modified Kupuswamy 
classification, residential address were collected.10 Pri-
mary education was considered till class IV, secondary 
till class 12, graduation was completion of degree, and 
duration of diabetes was noted;

Part B: included questions based to asses knowledge 
and awareness, attitude and practices related to the dis-
ease and complications, anticipated barriers to screen-
ing for diabetic retinopathy. While understanding the 
disease is knowledge, simply knowing about it is aware-
ness.11 Attitude was defined as what is thought and prac-
tices was defined as what is done.12 

Desirable answers were marked beforehand and 
were compared to response received knowledge was 
considered excellent if more than 60% of questionnaire 
were answered correctly, moderate between less than 60 
to 30% and less than 30% were considered poor, 

The answers will be later classified into good or poor 
awareness, positive and negative attitude, healthy and 
unhealthy practices. The barriers to screening were re-
corded. Barriers would be graded extreme if more than 
50% of participants accepted it as an obstacle for DR 
screening. Patients with poor awareness and unhealthy 
practices will be briefed about the importance of good 
control of diabetes and regular health check-ups.

Data analysis
Descriptive statistics were summarized using frequen-
cies, percentages, medians, and ranges. Continuous 
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data are presented as mean (SD) and medians with Inter 
quartile range.

Comparison between two groups were done us-
ing non-parametric Mann-Whitney U test. Whereas, 
comparison between more two groups were done us-
ing non-parametric Kruskal-Wallis test. All tests were 2 
tailed and significance set at p<0.05.

Scoring procedure
Summary score were calculated using sum of all right an-
swers. Level domain categories (knowledge and aware-
ness, attitude and practices, anticipation of barriers) were 
defined as total score divided by 3. All analyses were per-
formed using SPSS version 25 (IBM, Armonk, NY, USA)

Results
Total 112 patients were included in the study, 59 
(52.68%) were females, 67 (59.82%) belonged to low in-
come group while 67(59.82%) had primary education, 
while 49 (43.75%) had diabetes mellitus less than 1 year 
(Table 1).

Table 1. Demographic data of participants
n (%)

Gender

Female 59 (52.68%)

Male 53 (47.32%)

Total 112 (100%)

Economic status

Low 67 (59.82%)

Moderate 42 (37.5%)

High 3 (3.23%)

Education Levels

Primary 67 (59.82%)

Secondary 29 (25.89%)

Graduation and higher 12 (10.71%)

Illiterate 4 (3.57%)

Duration of diabetes

Less than 1 year 49 (43.75%)

1–5 years 24 (21.43%)

6–9 years 18 (16.07%)

10–14 years 13 (11.61%)

More than 15 years 8 (7.14%)

How long on medication

Less than 1 year 40 (35.71%)

1–5 years 30 (26.92%)

6–9 years 8 (7.14%)

10–14 years 8 (7.14%)

More than 15 years 7 (6.25%)

No med/No response 19 (16.96%)

Based on knowledge 47 (42%) had poor knowledge 
and awareness, Unhealthy practices were noted amongst 
74 (66.1%), while 54 (48.2%) considered diabetic reti-
nopathy screening had some barriers (Table 2).

Table 2. Domain scores descriptive statistics table
n (%)

Based on knowledge and awareness

Excellent 18 (16.1%)

Moderate 47 (42%)

Poor 47 (42%)

Based on attitude and practice

Strongly agree (healthy, positive practice ) 11 (9.8%)

Slightly agree 27 (24.1%)

Disagree (unhealthy, negative practice) 74 (66.1%)

Based on anticipation of barriers

Extreme barrier 48 (42.9%)

Somewhat of a barrier 54 (48.2%)

Not a barrier 10 (8.9%)

Table 3 showed that association of demographic fac-
tors and with based on knowledge and awareness. We 
found education is associated with levels of knowledge 
and awareness (p=0.014). Healthy attitude and practices 
(p=0.001). Other demographic variables included age, 
gender, economic status, duration of diabetic were  and 
duration of medication were not significantly associat-
ed with levels of knowledge and awareness, attitude and 
practices and anticipation of barriers.

Table 3. Comparison of demographic factors with domains 
on knowledge and awareness

Factors
Based on knowledge and awareness p

Excellent Moderate Poor

Age,
median (IQR)

61.5 (44.75–
70.5)

60 (50–66) 52 (44.5–61.5) >0.05

Sex
Female 6 (33.3%) 24 (53.3%) 26 (57.8%)

0.208
Male 12 (66.7%) 21 (46.7%) 19 (42.2%)

Economic 
status

Low 5 (38.5%) 20 (54.1%) 30 (69.8%)

0.271Medium 7 (53.8%) 16 (43.2%) 12 (27.9%)

High 1 (7.7%) 1 (2.7%) 1 (2.3%)

Education 
level

Primary 7 (43.8%) 19 (47.5%) 24 (55.8%)

0.014
Secondary 7 (43.8%) 15 (37.5%) 7 (16.3%)

Graduation and 
higher

2 (12.5%) 6 (15%) 4 (9.3%)

Illiterate 0 (0%) 0 (0%) 8 (18.6%)

Duration of 
diabetes

Less than 1 years 6 (33.3%) 20 (43.5%) 25 (56.8%)

0.337

1–5 years 5 (27.8%) 10 (21.7%) 8 (18.2%)

6–9 years 4 (22.2%) 9 (19.6%) 4 (9.1%)

10–14 years 3 (16.7%) 3 (6.5%) 6 (13.6%)

More than 15 
years

0 (0%) 4 (8.7%) 1 (2.3%)

Years of 
medication

Less than 5 years 9 (64.3%) 14 (51.9%) 15 (65.2%)

0.2786 to 9 years 3 (21.4%) 10 (37%) 6 (26.1%)

More than 9 years 2 (14.3%) 3 (11.1%) 2 (8.7%)

The results are presented in a matrix such that, as can 
be seen the correlations are replicated. Our study resulted, 
that spearman’s correlation coefficient between knowledge  
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Table 4. Knowledge, awareness, attitude and practices re-
garding diabetic retinopathy
Knowledge and awareness Frequency Percentage

Do you think diabetes can affect multiple organ systems?

Yes 39 34.8

No 72 64.3

No Idea 1 0.9

Which organs do you think would be affected?

Stomach 1 0.8

Eyes 1 0.8

Kidneys 9 8

Lungs 4 3.6

Eyes and kidneys 6 5.4

No idea 91 81.3

Do you think diabetes patients require regular eye 
checkups?

Yes 45 40.5

No 67 59.5

Do you feel timely treatment can help prevent damage to the eyes in diabetic 
patients?

Yes 67 59.8

No 45 40.2

Whom do you thinks need to be consulted in case of eye 
problems?

Ophthalmologist 54 48.2

Any specialist 5 4.5

Optometrist 2 1.8

General practitioner 51 45.5

When do you think a diabetic patient should visit the ophthalmologist?

When blood sugar is well controlled 1 0.9

When blood sugar is poorly controlled 23 20.2

Don’t know 88 78.9

Do you know about diabetic retinopathy?

Yes 29 25.89

No 83 74.1

How did you come to know about diabetic retinopathy?

Doctor/Nurse/ophthalmologist 16 14.3

TV/Newspaper/Radio 1 0.9

Family members/friends/relatives with diabetes 3 2.7

Other sources

Not answered 92 82.1

What do you feel can help treat diabetic retinopathy 
effectively?

Control of diabetes 9 8

Only medication 1 0.9

LASER 13 11.6

Don’t know 89 79.5

Is retina the main part that gets damaged?

Yes 26 23.2

No 83 74.1

Don’t know 3 2.7

Do you think that the eye doctor will have special equipments to check for the 
effects of diabetes on eyes?

Yes 57 50.9

No 55 49.1

Does eye treatment become more effective with controlled blood sugar and lipids?

Yes 67 59.82

No 45 40.18

Do you think one eye can be affected before the other eye 
in diabetes?

Yes 29 36.37

No 82 73.21

Don’t know 1 0.9

Do you feel children who have diabetes also have a risk of developing eye 
complications?

Yes 46 41.07

No 64 57.14

Don’t know 2 1.79

If vision is damaged due to diabetes, use of ‘low vision aids’ helps in daily work?

Yes 58 52.7

No 49 44.5

Don’t know 3 4.46

On successfully being treated with LASER, that eye does not require LASER 
treatment again

Yes 54 50.5

No 48 44.9

Don’t know 10 8.93

Attitude and Practice

Has the physician advised you to visit the eye doctor?

Yes 74 66.1

No 38 33.9

If Yes, will you go?

Yes 60 53.6

No 16 14.3

Not decided 1 0.9

Not answered 35 31.2

If the patient has their diabetes under control, do you feel there is a need to visit 
the ophthalmologist

Yes 31 28.4

No 76 69.7

Don’t Know 1 0.9

Not answered 4 3.57

How often do you get your eyes examined?

Monthly 2 1.8

Half yearly 14 12.5

Annually 13 11.6

Need Basis 48 42.9

This is the first time 35 31.3

How regularly do you check your blood sugar?

Daily 8 7.14

Weekly 9 8.04

Monthly 45 40.18

Yearly 50 44.64

Does having good vision mean that your eyes are not affected?

Yes 87 77.67

No 22 19.64

Don’t know 3 2.68

Does taking eye treatment mean that there is no further need for you to control 
your blood sugar and lipid?

Yes 53 47.32

No 54 46.42

Don’t know 7 6.25

and awareness and based on attitude and practice, is 0.54, 
and that this is statistically significant (p<0.01).

A Spearman’s rank-order correlation was run to de-
termine the relationship between based on knowledge 
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and awareness based on attitude and practice. There was 
a moderate, positive correlation between both domains, 
which was statistically significant. Moreover, a Spearman’s 
rank-order correlation was run to determine the relation-
ship between based on anticipation of barriers and based 
on knowledge and awareness. There was an almost low 
negative correlation between based on anticipation of 
barriers and based on knowledge and awareness which 
was not statistically significant (p>0.05). Almost low neg-
ative correlation was found between Based on anticipa-
tion of barrier and attitude and practices.

In this table, only 40.5% agreed knew that regular 
eye checkup is needed, maximum participants 45. 66 
(59.5%) did not know about regular eye checkup for DR 
screening, 80 (73.4%) had no idea about DR.

74 (66.1%) participants were advised for DR screen-
ing by physician, while 60 (53.6%) were willing to get 
screened, negative attitude was not getting screened when 
vision is good in 87 (77.67%) of participants (Table 4).

Table 5. Anticipated barriers towards DR screening
Barriers Frequency Percentage
Based on anticipation of barriers
Do you feel undergoing LASER treatment may be painful?
Yes 63 56.25
No 42 37.5
Don’t know 7 6.25
Do you think eye check-ups are expensive?
Yes 84 75
No 28 25
Do you think travelling the distance to go for eye checkups is worth the effort?
Yes 66 58.9
No 46 41.1
Do you have anyone to accompany you during eye checkups?
Yes 80 71.43
No 32 28.57
Do you feel information on eye problems due to diabetes should be given by eye 
doctor ONLY?
Yes 55 50.5
No 54 49.5
Is the availability of doctor an issue in your neighborhood?
Yes 66 58.93
No 46 41.07
Do you feel patients with diabetes waste their time in eye checkups?
Yes 60 54.6
No 49 44.5
Don’t know 3 2.68

The survey revealed that a significant percentage of 
respondents perceived LASER treatment as potentially 
painful (56.25%) and eye checkups as expensive (75%). 
A majority believed traveling for eye checkups was 
worthwhile (58.9%) and had someone accompany them 
(71.43%). Opinions were divided on the source of in-
formation (50.5% preferred eye doctors), availability of 
doctors (58.93% considered it an issue), and time wasted 
during checkups (54.6% felt it was wasted).

Discussion
DR if diagnosed early can prevent irreversible visual 
loss. This depends on the overcoming anticipated barri-
ers along with a good level of knowledge awareness and 
attitude of patients diagnosed with diabetes. Secondly, 
along with lowering the personal suffering caused due 
to  blindness and  visual impairment, providing oph-
thalmic care to patients with diabetes at the right time 
can result in significant cost savings  for eye care pro-
grammes.13

There are fewer studies about KAP from industri-
al area of Maharashtra majority of awareness studies 
are done in South India. In our study, 73.4 % were un-
aware about DR, when leading question was asked time-
ly screening for DR prevents damage to eye, 67 (59.5%) 
answered positively. Too many questions on the iden-
tical topic, participants could have answered correctly. 
In study done by Srinivasan et al. 49 patients (17.01%) 
were aware of DR as an ocular complication of diabe-
tes.14 Study done in South India by Babu et al., only 28% 
of the population was ’aware’ of diabetes, while 5.4% an-
swered that eye or kidneys may be affected in diabetes.15 
Namperumalsamy et al. showed that person from the 
community were aware that diabetes could affect all 5 
major systems listed.16

61.1% of pariticpants had no knowledge about 
blood sugar control and lipid control level for effective 
control of DR, while 79.5% of participants did not know 
about effective treatment options. We found poor aware-
ness about DR resulting in low grade knowledge about 
treatment option. Probably a question asked about la-
sers 48 (44.9%) answered correctly could be due to no 
other modality of treatment mentioned. Though this is 
in comparison with other study done in Oman which 
have better literacy rates. We found higher level of ed-
ucation is associated with healthy attitude and positive 
practices (p=0.001). Screening for DR is of the utmost 
importance considering it a preventable visual loss if di-
agnosed early, All strategies developed for sight saving 
would be beneficial only if knowledge about the disease 
is well perceived amongst diabetics. 

Discussing about attitude and practices, 66.1% partic-
ipants were advised for DR screening by physician, while 
53.5% were willing to get screened, negative attitude was 
not getting screened when vision is good seen in 79.1% 
participants, additionally, patients  often become com-
placent if they have control over their blood sugar levels 
without realizing that their chance of having DR increases 
with the length of their diabetes. Majority get blood sugar 
level checked regularly again suggesting good awareness 
about diabetes but not about its complications. Shubha 
Kumar et al. determined that getting such eye care was 
unnecessary in the absence of any symptoms reported.17

We found barriers to DR screening, 75% of patients 
think eye check-ups are expensive, while 66% people be-
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lieve availability of doctor is an issue. Moreover, more 
than half of participants think that eye checkups are 
time consuming. Graham et al. found that the early de-
tection and treatment can prevent 50% to 70% of DR-re-
lated visual impairments.18 

Strength of the study is a qualitative study based on 
responses from patients and their perspective, limita-
tion were unavoidable leading questions. A larger sam-
ple size may have provided more insight.

 Our study pointed out positive attitude and practic-
es were noted amongst diabetics who were aware about 
the disease which was statistically significant (0.54), 
however a negative correlation was noted between an-
ticipation of barriers and knowledge and awareness also 
with attitude and barriers. Similar results were seen in 
study done by Srinivasan et al. where positive attitude 
and good  practice patterns had a significant association 
with the knowledge about the disease.14

There is wider gap between health policies, its per-
ception about the disease complication and its utili-
zation, till date majority attention has been directed 
towards cataract. Diabetes being more complex requires 
frequent follow up which is only possible if patients are 
aware about the disease process.

Compulsory referral for DR screening should be 
made mandatory at each time contact with health care 
workers to catch diabetic retinopathy early. Outreach 
camps and telemedicine can help in bridging the gap. 
The information gained from our study reveals signifi-
cant association between of knowledge awareness, and 
its impact on attitude and practices however we did not 
find any correlation between knowledge awareness and 
anticipation of barriers.

In spite of rapid technological advances in screen-
ing and management of DR, primary prevention still 
remains to be the only feasible approach in many devel-
oping countries with competing demands.19,20

Conclusion
Health education in form of booklets, advertisements 
about it benefits, creating community leaders, strong re-
ferral systems and health care policy implementation for 
improving of awareness amongst diabetics should be set 
earliest to prevent a pandemic of diabetic retinopathy. 
Knowledge and awareness about the disease will result 
is healthy attitude and practices. Overcoming barriers 
by incorporation of telemedicine, cost and time effective 
approach like organizing local camps for DR screening 
should be fruitful in early diagnosis and timely treatment.
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ABSTRACT
Introduction and aim. Sleep problems are frequently experienced in cancer patients and complementary and alternative med-
icine (CAM) is solve the problem. However, patients’ attitudes towards this practice are crucial. This study was purpose to inves-
tigate the attitudes of cancer patients towards CAM practices in the management of sleep problems.
Material and methods. This cross-sectional. and descriptive study was conducted between February-June 2020, on 140 cancer 
patients in oncology/haematology clinics, three different hospitals in Istanbul. Data were collected by using the Information Form, 
“Richard Campbell Sleep Questionnaire and The Attitudes towards Holistic Complementary and Alternative Medicine scale”.
Results. It was found that the patients had problems with sleep in general 42.74±21.31, mostly in the aspect of the quality of 
sleep 36.28±26.1. It was determined that stage IV cancer, education and income level of patients affect sleep problems. While 
female holistic health attitudes were more negative and, their attitudes towards CAM were positive. It was found in the analy-
sis of variance that was performed to determine the difference between the mean scores towards sleep problems of patients 
in different stages (F=3.062; p<0.05).
Conclusion. It was found that cancer patients usually had sleep problems, and their attitudes towards CAM practices were positive. 
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Introduction
Complementary. and alternative medicine (CAM) is 
defined by the National Center for Complementary 
and Integrative Health (NCCIH) as non-mainstream 
that used in conjunction with traditional medical 

treatments.1 NCCIH classifies complementary health 
practice as natural products (vitamin and minerals, pro-
biotics etc.), mind and body practices (acupuncture, 
chiropractic, yoga, osteopathic manipulation and medi-
tation etc.) and other complementary therapies (such as 
Traditional Chinese medicine, naturopathy and ayurve-
dic medicine).2 CAM is used to reduce the side effects of 
treatment in cancer patients.1 It is appeared that CAM 
practices in cancer patients are used to reduce fatigue, 
pain, sleep problems and menopausal symptoms, and to 
improve the quality of life.3-7 In Turkey, it was reported 
that patients use CAM to order to fight with cancer, and 
the prevalence of usage is 22.1–84.1%.8  
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Patients apply to CAM use, especially when they 
think that they are not able to benefit from medical treat-
ment sufficiently in chronic diseases.9 Other reasons of 
CAM usage are how much patient is disturbed by the 
symptoms, the severity of the disease (such as cancer) 
and whether they perceive their health as a whole (mind, 
body and spirit in health).10 Cancer is a life-threatening 
disease upon the stage of diagnosis. In addition, sleep 
problems are frequently encountered depending on the 
disease and the side effects of the treatments applied. In 
the meta-analysis conducted with patients with head 
or neck cancer, it was reported the prevalence of sleep 
problems was observed as 29% before treatment, 45% 
during treatment and 40% after treatment.11 It was also 
stated that 42.8% of patients with newly diagnosed with 
breast cancer have insomnia.12 Sleep disorders, which 
are frequently seen from the time of diagnosis and con-
tinue at the end of the treatment, can affect the quality 
of life of patients.13 Patients who do not use or prefer not 
to use medical methods to cope with their sleep prob-
lems can benefit from CAM, which is more accessible. 

However, as in every alternative treatment method, 
the attitudes and behaviors of the patients are important 
in CAM. Studies on the use of CAM in sleep disorders, 
which are frequently seen from the time of diagnosis and 
continue to be seen at the end of treatment, are quite lim-
ited. However, in the studies conducted in the world and 
in Turkey, the results of study that evaluating the attitudes 
of patients towards holistic CAM in the management of 
the sleep problems have not been found.14-16 

Aim 
In this study, it was purpose to determine the attitudes 
of cancer patients towards CAM practices in the man-
agement of the sleep problems.  

Material and methods 
Ethical approval 
Written informed consent was obtained from the par-
ticipants who met the inclusion criteria after the pur-
pose of the study was explained. During the study, the 
Helsinki Declaration was adhered to. Ethics commit-
tee approval was obtained from the Haliç University 
Non-Interventional Ethics Committee on (2020/deci-
sion number: 06) for this study. 

Study design 
This study was design as a descriptive, cross-sectional 
study to evaluate attitudes of cancer patients towards CAM 
practices in the management of the sleep problems. After 
the purpose of the research was explained, face-to-face in-
terviews were conducted with the participants who agreed. 

This study was conducted between February-June 
2020, in oncology and haematology clinics, 3 different 
hospitals in Istanbul, Turkey. 

Inclusion criteria
Patients who were diagnosed with cancer at least 1 month 
ago, 18 years and older, who could speak and understand 
Turkish and voluntary to participate in the study were in-
cluded. After explaining the purpose of the study, the pa-
tients who answered yes to the question of “Do you have 
any problems with your sleep” were included in the study. 

Exclusion criteria
The patients who answered no to the question of “Do 
you have any problems with your sleep” were excluded 
in the study.

Sampling and sample size
According to the analysis performed in the G-Power 
statistical software, the sample size was calculated as 
0.05 and 86 participants with a power significance lev-
el of 95% (G*Power Version 3.1.9.2 statistical software). 
The study was completed with 140 patients. 

Data collection
The Socio-demographic information form, “Richard 
Campbell sleep questionnaire” and the “Attitudes to-
wards holistic complementary and alternative medi-
cine” scales were used in data collection. 

The socio-demographic information form
In this study, data were collected with questionnaire pre-
pared by the researchers based on studies. In the form, 
socio-demographic characteristics such as age, gender, 
marital and economic levels; and disease-treatment fea-
tures such as disease stage, treatment type and duration 
were questioned.4-13

Richard Campbell sleep questionnaire (RCSQ)
The Turkish validity and reliability of the scale were 
made by Ozlu and Ozer and consist of 6 items that eval-
uate the sleep depth, sleep latency, number of awaken-
ings, efficiency (percentage of time awake), sleep quality 
and noise level of the environment. The 6th item evalu-
ating the noise level of environment does not count in 
the calculation of the total score. The Cronbach’s alpha 
value of the original scale is 0.82. Increasing the total 
score of the scale means an increase in the sleep quality 
of the patients. Each item consists of a visual analogue 
scale technique chart between 0-100, and if the total 
score is between 0-25, it means very poor sleep and be-
tween 76-100, it means very nice sleep. The Cronbach’s 
alpha value is 0.92.17

The attitudes towards holistic complementary and alter-
native medicine scale (HCAMS)
Its validity and reliability for our country was made by 
Erci in 2003. The Cronbach’s alpha value, which is the 
reliability coefficient of the scale, is 0.72. The Cronbach’s 
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alpha value was calculated as 0.76 for this study. The 
scale has two sub-scales CAM and holistic health (HH). 
This scale is a Likert-type scale consisting of 11 items. 
Minimum 11, maximum 66 points can be obtained 
from the scale. Positive attitude towards CAM increases 
as the score of the scale decreases.18

Statistical analysis
SPSS packaged software was used to evaluate the data 
(Statistical Package for Social Sciences, version 25.0, 
SPSS Inc; Chicago, IL, USA). In the analysis of the 
data, variables were defined as mean, standard devia-
tion (SD), median, frequency, and percentages, and the 
Chi-Square test were used for comparisons. Normality 
analysis of data Shapiro-Wilk test was used it. One-way 
ANOVA and independent samples t test were used for 
comparisons. Pearson correlation test was used to deter-
mine the relationship between RCSQ and the HCAMQ. 
All results were considered meaningful at p<0.05 and a 
confidence interval of 95%.

Results 
The mean age of patients was 61.38±10.45 years, 74.28% 
of them were male, 87.14% of them were single, 52.14% 
of them were ≤8 years school graduate, 88.57% of them 
were not working, and the income of 7.85% is equal to 
their expenses (Table 1).

Table 1. Socio-demographic characteristics of patients

Characteristics min–max X± SD

Age 28–92 61.38±10.45

Others n %

Gender Female 36 25.72

Male 104 74.28

Marital status Single 122 87.14

Married 18 12.86

Education No formal education 7 5.0

≤ 8 years 73 52.14

High school 22 15.71

University 38 27.14

Employment 

status

Working 16 11.43

Not working 124 88.57

Income Income>Expenses 69 49.28

Income<Expenses 60 42.85

Income=Expenses 11 7.85

39.30% of patients were diagnosed with lung cancer, 
44.30% of them were in Stage II, 51.42% were receiving 
chemotherapy treatment and the average duration of the 
diagnosis was 25.63±21.24 months (Table 2).

They received a total of 26.92±4.42 points from 
the HCAMQ, 15.43±1.76 from the CAM subscale and 
13.44±2.78 points from the HH subscale (Table 3). It 
was understood that patients’ attitudes towards CAM 
were positive.

Table 2. Characteristics of patients diagnosis and treatment
Characteristics min–max X± SD

Diagnosis duration (month) 2–72 25.63±21.24

Others n %

Disease Diagnosis Lung cancer 55 39.30

Laryngeal cancer 20 14.28

Breast cancer 32 22.85

Multiple myeloma 21 15.0

Prostate cancer 12 8.57

Stage of Disease Stage I 35 25.0

Stage II 62 44.30

Stage III 32 22.85

Stage IV 11 7.85

Treatment Chemotherapy 72 51.43

Radyotherapy 44 31.43

Chemotherapy+radiotherapy 24 17.14

It was found that they got a total of 38.74±23.64 
points from the RCSQ; from the subscales, 42.71±27.72 
points from sleep depth, 42.66±27.53 points from sleep 
latency, 38.18±27.26 points from the number of awaken-
ings, 39.46±26.19 points from percentage of time awake 
and 36.28±26.16 points from quality of sleep (Table 3). 
It was determined that the patients had sleep problems 
according to their total score obtained from the scale. 
It was also found that most common problem was the 
quality of sleep.

Table 3. “The Attitudes towards HCAMS and RCSQ” mean 
total and subscale points of patients*
Scale and Subscale Points x–± SD
HCAMS (Total) 26.92±4.42

Su
bs

ca
le

s Complementary and Alternative 
Medicine

15.43±1.76

Holistic Health 12.44±2.78

RCSQ (Total) 38.74±23.64

Su
bs

ca
le

s 

Sleep depth 42.71±27.72
Falling asleep 42.66±27.53
Frequency of awakening 38.18±27.26
Percentage of time awake 39.46±26.19
Quality of sleep 36.28±26.16

* HCAMS – attitudes towards holistic complementary and 
alternative medicine scale; RCSQ – Richard Campbell sleep 
questionnaire

There was no significant relationship between Rich-
ard Campbell sleep questionnaire, CAM (R=-0.052; 
p=0.542), HH subscale (R=-0.084; p=0.327), HCAMS 
(R=-0.088; p=0.304) and total attitudes towards CAM 
(p>0.05) (Table 4). 

When the relationship between RCSQ in terms of the 
characteristics of the patients was examined, it was found 
that there was no relationship according to the treatment 
method, age, disease duration, employment, marital sta-
tus and gender (p>0.05), on the other hand, there was 
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a relationship between the disease stage and sleep scale 
(p<0.05) (Table 5). When the relationship between HH, 
HCAMS and gender (p<0.05) (Table 5). It was deter-
mined that Stage IV patients had more sleep problems.

Table 4. The relationship between RCSQ and attitudes 
towards HCAMS*

Scale
CAM Holistic Health HCAMS (Total)

R p R p R p

RCSQ (Total) -0.052 0.542 -0.084 0.327 -0.088 0.304

* Pearson correlation analysis was used, p<0.05; 
HCAMS – attitudes towards holistic complementary and 
alternative medicine scale; RCSQ – Richard Campbell sleep 
questionnaire; CAM – complementary and alternative 
medicine

Discussion
In this study, it was figured out that cancer patients’ at-
titudes towards to CAM were positive. Moreover, it was 
found that patients had sleep problems, and they had 
problems with sleep quality at most. It was also spotted 
that sleep problems were most common in Stage IV can-
cer patients. 

It was found that the majority of patients partici-
pating in the study were male and have lung cancer. In 
the studies with lung cancer patients, it was reported 
to be more common in males. Since men smoke more 
than women, they are more likely to get lung cancer.19 

For similar reasons, it was considered that men partic-
ipating in this study were diagnosed with lung cancer 
more.

Lung cancer is mostly asymptomatic, which may 
lead to delays in diagnosis. Initiating pharmacological 
treatments for patients with symptoms such as chest 
pain, cough and dyspnoea, and not being directed for 
further examination causes this delay.20 However, thanks 
to radiological developments such as low-density CT, 
much smaller lesions can be detected, and it enables ear-
ly diagnosis.21 Furthermore, studies on the formation of 
tobacco-related lung cancer in Turkey since the 2010s 
have led to develop awareness.22 Through all these rea-
sons, it was considered that the patients participating in 
the study were found in Stage II by diagnosing earlier.

Among other symptoms, sleep problems are fre-
quently encountered in cancer.11 Moreover, sleep prob-
lems in patients can occur in different ways such as 
difficulty in falling asleep, frequent night awakening, 
early morning awakening and difficulty in getting out 
the bed.23 Similar to the literature, it was found that pa-
tients in this study experience sleep problems. More-
over, it was also determined that they experienced sleep 
problems mostly in the sleep quality. In the literature, 
it was reported that in the studies with breast and ad-
vanced cancer patients, sleep quality was decreased.24,25 
It was also found that patients diagnosed as Stage IV in 
the study group experienced sleep problems more. Sleep 

Table 5.  The relationship of RCSQ and attitudes towards HCAMS with patient characteristics
Characteristics RCSQ (Total) CAM Holistic Health HCAMS (Total)

x ± SD p S.V* x ± SD p S.V* x ± SD p S.V* x ± SD p S.V*

Gender Female 38.06±25.55
0.402 0.8412

14.88±2.39 0.13 -1.5242 12.91±2.66 0.004 -2.9262 26.30±4.14 0.004 -2.8922

Male 38.74±19.23 15.68±3.04 11.42±2.93 28.60±4.34

Marital status Single 34.37±21.94
0.243 1.1721

17.00±2.61 0.128 -1.5321 10.87±3.90 0.08 1.7151 27.87±5.19 0.915 0.1071

Married 43.49±21.29 15.40±2.86 12.64±2.74 28.04±4.38

Education No formal 29.00±6.51 <0.001 15.5651 15.38±2.61 0.212 1.4201 12.52±2.90 0.309 1.2031 27.91±4.28 0.35 1.1281

≤8 years 30.50±9.81 14.75±2.62 16.00±1.41 28.75±1.5

High school 59.85±21.98 15.00±2.64 12.71±3.08 27.71±4.38

University 56.00±21.46 17.18±3.76 12.31±2.82 29.50±4.4

Employment Working 29.90±13.76
0.2 -1.282

15.20±1.93 0.94 0.062 13.90±3.07 0.12 1.552 29.1±4.14 0.29 1.052

Not working 37.88±19.00 15.14±2.71 12.44±2.79 27.58±4.32

Income Inc.>Exp. 55.79±21.73

<0.001 39.561

15.57±3.17

0.87 0.141

12.19±2.62

0.763 0.4681

27.76±4.65

0.873 0.1361Inc.<Exp. 29.69±10.49 15.31±2.6 12.77±2.97 28.09±4.13

Inc.=Exp. 29.54±12.02 15.25±1.89 12.00±3.82 27.25±5.31

Stage of disease Stage I                     43.37±24.71

0.03 3.0621

15.31±2.27 0.150 1.8011 11.81±2.9 0.479 0.8311 27.12±4.24 0.259 1.3551

Stage II  41.31±23.35 15.61±2.73 12.80±3.14 28.41±4.6

Stage III 38.38±22.02 14.61±2.88 12.48±2.44 27.09±4.42

Stage IV 24.85±21.45 16.45±3.79 12.55±2.28 29.00±3.89

Treatment CT 37.80±24.26

0.883 0.1241

15.14±2.6 12.04±2.7 0.577 0.6611 27.18±4.02

0.530 0.7391RT 39.41±23.43 15.50±3.2 12.84±3.01 28.45±5.06

CT+RT 40.36±23.01 15.42±2.76 12.50±2.8 27.92±4.28

Age (r/p) R= -0.131     p=0.126                                 R=-0.05          p=0.557 R=0.08      p=0.352 R=0.018       p=0.832

Dis. Duration(r/p) R=0.046       p=0.589 R=-0.001        p=0.991 R=0.033    p=0.699 R=0.021       p=0.81

* 1 – One way Anova test was used, p<0.05;  2 – independent samples t test; Inc – income; Exp – expenses; CT – chemotherapy; 
RT – radiotherapy
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problems increase with aggravating symptoms of dys-
pnoea and pain in the later stages of the disease.26 

CAM are used to support modern medicine. Pa-
tients usually receive these treatments when they think 
conventional medicine is inadequate in chronic diseas-
es.27 In addition to many problems experienced by can-
cer patients, CAM practices are also used in the solution 
of sleep problems.28 With the frequently usage of CAM 
practices in recent years, awareness is also increasing in 
the patients. When the HH subscale mean scores and 
the CAM subscale mean scores of patients participat-
ing in this research were evaluated, it was determined 
that their attitudes were positive. Similar to the results 
of this study, it was reported that the attitudes towards 
CAM practices were positive in the studies conducted in 
cancer patients.17,29

In the study found that female scored significantly 
higher on the HH and subscales. It studies conducted 
in different countries, it has been reported that female 
prefer to use CAM more likely in cancer patients. In a 
study conducted in the USA, it was reported that being 
female and having a high level of education and income 
increased the preference for CAM use.30 In the study 
carried out in Europe, young and higher-education lev-
els females mostly refer to the use of CAM.31 In another 
study, it is reported that being female, young, living in 
the city, and having a high social status increases the use 
CAM.32 In the study conducted in Turkey, it is report-
ed that female use CAM more.33 The authors attribut-
ed the preference for more CAM use by female, those 
living in the city center and those with high social sta-
tus, to easier access to information and CAM.  In this 
study, it is thought that female prefer the use of CAM 
more for similar reasons. Another finding in this study 
is that people with low education levels have more prob-
lems and high-income levels have less sleep problems. 
Similar to these results, it was reported that female with 
low education levels experienced more sleep problems 
in a study conducted with patients with breast cancer.34 
However, there is a study stating that those with high-
er education and high-income levels have more sleep 
problems.35 On the other hand, contrary to this study, it 
is reported that low-income level negatively affects sleep 
quality.36 The reason for this suggests that cancer pa-
tients with high-income levels cope with their problems 
more easily, and therefore their sleep quality is higher. 
In the literature, it is reported that having a high-income 
level is a factor that increases coping and quality of life 
in cancer patients.37

Study limitations 
This study has few limitations. The important one is that 
the acquired data were obtained with scales. In qualita-
tive research, it may be possible to obtain detailed in-
formation about the positive attitudes of patients about 

CAM usage and the underlying causes of sleep prob-
lems. Another limitation is that the data collected from 
three different oncology-haematology clinics in Istan-
bul, Turkey. This makes difficult to generalize the result 
to Turkey. Nevertheless, it was considered that informa-
tion about general population can be provided with this 
study data since Istanbul is the most populous city in 
Turkey. 

Conclusion
In conclusion, cancer patients experience sleep prob-
lems at every stage of their illness. However, advanced 
cancer patients are particularly affected by the sleep 
problems. In addition, among sleep problems, quality of 
sleep is affected most. 

Nurses’ awareness of the decrease in sleep quali-
ty of cancer patients will enable them to focus on the 
solution to these problems. Nursing practices aimed to 
increase sleep quality from the early stages of cancer 
may enable patients to experience fewer problems in 
the later stages.

In future studies, it may be recommended that re-
searchers do it in a larger sample and multicentre. In 
addition, it is thought that investigating other factors af-
fecting the use of CAM in sleep problems in cancer pa-
tients will provide a different perspective.   
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ABSTRACT
Introduction and aim. Pediatric nurses play an important role in ensuring quality healthcare through job satisfaction and pro-
fessional behaviors. This study aims to examine the relationship between job satisfaction and professional behaviors in pedi-
atric nurses.
Material and methods. This was a descriptive and cross-sectional study.The sample of the study consisted of 244 pediatric 
nurses who worked in tertiary university hospitals in Turkey and agreed to participate in the study. Data were obtained through 
face-to-face interviews using a personal information form, the job satisfaction scale for nurses (JSSN), and the behavioral inven-
tory form for professionalism in nursing (BIPN). Data were analyzed using the SPSS 22.0 software and evaluated using descrip-
tive statistics, independent t-tests, one-way ANOVA, Pearson correlation, and simple linear regression analysis.
Results. The nurses’ JSSN and BIPN means scores were 3.42±0.59 and 5.69±4.05, respectively. A statistically significant moderate 
positive relationship was found between the pediatric nurses’ professional behaviors and job satisfaction (R=0.342; p<0.001). 
The regression analysis revealed that professional behaviors significantly and positively influenced job satisfaction in pediatric 
nurses (β=0.050; p<0.001).
Conclusion. This study found that pediatric nurses had a moderate level of job satisfaction and a low level of professional be-
haviors, and as their professional behavior increased, their job satisfaction also increased.
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Introduction
According to the State of the World’s Nursing 2020 report 
by the World Health Organization (WHO), nurses are the 
largest professional group in the healthcare sector world-
wide, numbering 27.9 million.1 However, nursing short-
ages continue to be a significant problem in global health 
services. The WHO estimates that an additional nine mil-
lion nurses will be needed worldwide by 2030.2

Pediatric nurses work with children who have dif-
ferent biopsychosocial characteristics and are unable to 
fully express themselves verbally and cognitively.3 Job 
satisfaction is defined as positive emotions and expecta-

tions from work resulting from one’ evaluation of their 
job and influences one’s intention to leave their job.4 Job 
satisfaction in health professionals has a significant im-
pact on patient care and treatment.5 Job satisfaction in 
pediatric nurses also affects the quality of care they pro-
vide to children.6,7 Therefore, it is important to examine 
job satisfaction and related factors in pediatric nurses.

Professionalism is considered a process associated 
with acquiring professional knowledge, skills, values, 
norms, and behaviors, and fulfilling both roles and re-
sponsibilities of a specific profession.8 Professionalism is 
necessary and important for establishing nursing stan-
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dards and providing quality services.9 Nowadays, it is 
not enough for nurses to have experience; they should 
also have high compatible professional behaviors in line 
with the changes and developments in the healthcare 
sector.10 To foster the development of nursing profes-
sion, there is a need for professional nurses who em-
brace professional identity, consider ethical values, have 
a high level of autonomy and problem-solving skills, 
follow scientific advancements and publications, and 
engage in continuous development.11,12 The Wheel of 
Professionalism in Nursing Model, developed by Mill-
er provides a framework for understanding profession-
al behaviors among nurses.13 Professional behaviors are 
important for pediatric nurses in elevating the signifi-
cance and values of nursing profession and establishing 
a framework for providing quality and ethical care.14,15

Recent studies have suggested a relationship between 
nurses’ job satisfaction and several concepts such as pro-
fessional behaviors and professional values. However, ev-
idence-based research is needed to further elaborate this 
relationship.15,16 This study aims to provide comprehen-
sive data in this field and lay the groundwork for future 
research. Various practices can be implemented to en-
hance job satisfaction among pediatric nurses, and one 
of them is increasing their professional behaviors.11,14 In-
creased professional behavior can enhance the knowl-
edge, skills, autonomy, and empowerment of pediatric 
nurses, which in turn can lead to job satisfaction.17 When 
nurses are highly committed to their profession, they can 
derive more satisfaction from their work.18 Therefore, 
higher levels of professional behaviors are considered im-
portant to retain nurses in the profession.11,14 There are 
only a few studies in the literature that examine nurses’ 
job satisfaction and professional behaviors. Most of these 
studies have focused on determining the job satisfaction 
and professional behaviors of nurses working outside pe-
diatric clinics.10,11,17,18 Job satisfaction among pediatric 
nurses has been examined in relation to concepts such 
as burnout and compassion fatigue.15,16,19-22 However, to 
the best of our knowledge, there is no study specifically 
on the impact of professional behaviors on job satisfac-
tion among pediatric nurses. Therefore, this study aims to 
determine the relationship between job satisfaction and 
professional behaviors among pediatric nurses in Turkey. 
The results of this study are considered to reveal an im-
portant factor that increases job satisfaction among pe-
diatric nurses. This, in turn, will shed light on healthcare 
institutions, professional organizations, research centers, 
and all other units related to nursing, providing guidance 
for planned projects in the field.

Aim
This study was conducted to determine the relationship 
between job satisfaction and professional behaviors in 
pediatric nurses.

Research questions
	– What are the job satisfaction scores of pediatric nur-

ses according to their professional characteristics?
	– What are the professional behavior scores of pedia-

tric nurses according to their professional charac-
teristics?

	– Is there a relationship between the job satisfaction 
and professional behavior scores of pediatric nurses? 

Material and methods
Ethical approval
For conducting the study, an ethical approval was ob-
tained from the non-interventional clinical research 
ethics committee of a training and research hospital (de-
cision no: 18/10, decision date: 16.01.2018), and insti-
tutional permissions were obtained from the hospitals 
where the study was conducted (Number: E-77597247-
604.02/E-50687469-799/E-98206329/770). The study 
was conducted in line with the Declaration of Helsin-
ki, and the nurses were informed about the purpose and 
content of the study. They were also explained that their 
data would be used only for scientific purposes, and 
then their written consent was obtained.

Design and sample
This descriptive correlational study was conducted with 
pediatric nurses working in three tertiary universi-
ty hospitals in İzmir and Ankara provinces in Turkey, 
which provide services in accordance with the Quality 
Standards in Health. The total sample in the three hos-
pitals consisted of 320 pediatric nurses. Therefore, no 
sampling method was used. Twenty nurses who were on 
maternity leave, on sick leave, on annual leave, etc., and 
56 nurses who did not agree to participate in the study 
were not included in the sample. A total of 244 nurs-
es who agreed to participate in the study were includ-
ed in the study. The participation rate in the study was 
76.25%. The power of the study was calculated using the 
“G. Power-3.1.9.2” program with α=0.05. Based on the 
analysis conducted on 244 participants, the effect size 
was found to be 0.342, and the post-hoc power of the 
study was calculated as 0.99. The minimum power val-
ue required for post-hoc analysis is 0.67. Therefore, the 
achieved power level is acceptable, and the data size is 
sufficient.23

Instruments
The data were obtained through face-to-face interviews 
using a personal information form, the Job satisfaction 
scale for nurses (JSSN), and the behavioral inventory 
form for professionalism in nursing (BIPN).

Personal information form
This form consists of 10 questions regarding the pedi-
atric nurses’ demographic and professional character-
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istics, including gender, education and marital status, 
nursing experience, motivation for choosing nurs-
ing, working clinic, pediatric nursing experience, type 
of work shift, participation in scientific activities, and 
membership in professional organizations.

Job satisfaction scale for nurses (JSSN)
This scale was developed by Muya et al. in Japan. It con-
sists of 27 items and four subscales, including “Positive 
emotions toward work”, “Appropriate support from su-
periors”, “Perceived significance in the workplace”, and 
“Pleasant working environment”.24 Its Turkish validi-
ty and reliability study was conducted by Türe Yıldırım 
and Yılmaz.25 This is a 5-point Likert type scale, scoring 
from “1=strongly disagree” to “5=strongly agree.” The 
6th and 20th items in the scale are reverse scored. There 
is no cut-off point for the scale. A higher scale score in-
dicates greater job satisfaction. The internal consistency 
of the scale cronbach’s alpha was reported as 0.90. In this 
study, the cronbach’s alpha value for the scale was deter-
mined as 0.91.

Behavioral inventory form for professionalism in nursing 
(BIPN)
This scale was developed by Miller et al. and its Turkish 
validity and reliability study was conducted by Karadağ 
et al.26,27 It consists of a 7-item demographic information 
form and two sections with 39 items, measuring pro-
fessional behaviors across nine subscales. The subscales 
include educational preparation, publication, research, 
participation in a professional organization, communi-
ty service, competence and continuing education, code 
for nurses, theory, autonomy. Each subscale has a total 
score of 3, and the total possible weighted score on the 
scale is 27. A higher scale score indicates greater level 
of professional behaviors. The Cronbach’s alpha value of 
the scale is 0.78-0.87, and the test-retest reliability coef-
ficient is 0.86. In this study, the Cronbach’s alpha value 
for the scale was determined as 0.80.

Data collection
The study was conducted between February 1, 2018, and 
April 29, 2018, at three university hospitals located in 
Ankara and Izmir provinces of Turkey. These hospitals 
were chosen because they provide specialized inpatient 
treatment services to patients with various health prob-
lems in the field of pediatrics, allowing access to a wide 
population of nurses specializing in pediatrics. During 
data collection, the unit head nurses were initially in-
formed about the study, followed by the full-time nurses 
who agreed to participate in the study. It was empha-
sized that the participation was voluntary. Both surveys 
and informed consent forms were provided to pediat-
ric nurses in sealed envelopes. The data collection forms 
did not include the names of the nurses. Filling out the 

data collection tools lasted around 10 minutes. The par-
ticipants left the completed surveys at the designated 
drop-off locations in each unit, and the authors returned 
to the study site on the same day to collect the complet-
ed surveys.

Evaluation of data
The data were analyzed by using the Statistical Pack-
age for Social 22.0 program (SPSS, IBM, Armonk, NY, 
USA) and evaluated using descriptive statistics such as 
frequency and percentage. The skewness and kurtosis 
statistics were utilized to test whether the data were nor-
mally distributed.28 The student’s t test was used to com-
pare the means between two groups, and ANOVA to 
compare the means among three or more groups. Post-
Hoc analyses were performed where appropriate using 
Bonferroni correction. Pearson’s correlation analysis 
was used to determine the relationship between job sat-
isfaction and professional behaviors of pediatric nurses. 
Simple linear regression analysis was conducted to ex-
amine the effect of professional behaviors on job satis-
faction. The level of significance was accepted as p<0.05 
in all analyzes.

Results
The characteristics of pediatric nurses 
Of the pediatric nurses, 91% were female, 67.6% were 
married, 75.4% had a bachelor’s degree, 59.0% had over 
5 years of experience in the nursing profession, 50.4% 
chose the nursing profession due to job opportunities, 
28.7% worked in general pediatric departments, 57.8% 
had 5 years or more of nursing experience in pediatric 
clinics, 61.1% worked in rotating day and night shifts, 
91.0% did not participate in any scientific nursing activ-
ities, and 93.4% were not members of a nursing associ-
ation (Table 1).

Job satisfaction scale for nurses and behavioral invento-
ry form for professionalism in nursing scores
The pediatric nurses’ JSSN and BIPN mean scores were 
3.42±0.59 and 5.69±4.05, respectively (Table 2).

Comparison of the pediatric nurses’ JSSN and BIPN 
scores according to their professional characteristics 
A statistically significant difference was found between 
the pediatric nurses’ JSSN mean scores according to 
work experience in pediatric units, willingness to choose 
nursing profession, working department, and shift type 
(p<0.05). An advanced analysis was conducted to deter-
mine which groups the difference originated from. Ac-
cordingly, the pediatric nurses with more than 5 years 
of work experience had significantly higher JSSN mean 
score than those with 0–2 years and 2–5 years of expe-
rience (p=0.002). In addition, the pediatric nurses who 
willingly chose the nursing profession had significantly 
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higher JSSN mean score than those who chose the pro-
fession due to their family’s request or job opportunities 
(p<0.001). Furthermore, the pediatric nurses from pe-
diatric intensive care and pediatric emergency depart-
ments had significantly higher JSSN mean scores than 
those from general pediatric departments (p<0.001). 
The pediatric nurses working pediatric intensive care, 
pediatric emergency, and neonatal units hid signifi-
cantly higher JSSN mean scores than those working in 
pediatric surgical departments (p<0.001). Finally, the 
pediatric nurses who worked in day shifts had signifi-
cantly higher JSSN mean score than those who worked 
in rotating or night shifts (p=0.016) (Table 3).

A statistically significant difference was also found 
between the pediatric nurses’ BIPN mean scores ac-
cording to department and shift type (p<0.05). The 
pediatric nurses from the pediatric intensive care, pedi-
atric surgery and neonatal units had significantly higher 
BIPN mean scores than those from the pediatric emer-
gency unit (p=0.003). In addition, the pediatric nurses 
who worked in day shifts had significantly higher BIPN 
mean score than those who worked in rotating or night 
shifts (p=0.034) (Table 3).

Table 3. Comparison of the nurses’ job satisfaction and 
professional behaviors by professional characteristics

Variables Group
JSSN BIPN

Mean SD F test Mean SD F test

Working 
experience in 

pediatric units 
(year)

0–2 (1) 3.27 0.72 0.002* 5.03 3.14 0.189

3–5 (2) 3.27 0.53
3>1, 
3>2

5.30 2.85

5 or more 3.54 0.53 6.09 4.64

Willingness to 
choose nursing 

profession

Willingly (1) 3.67 0.64 <0.001** 5.55 3.45 0.445

At my parent’s 
request (2)

3.34 0.52
1>2, 
1>3

6.38 4.02

Due to job 
opportunities (3)

3.31 0.54 5.53 4.39

Department

General child clinic 
(1)

3.26 0.62 <0.001** 5.64 4.25 0.003*

Pediatric 
hematology 

oncology clinic (2)
3.49 0.56

3>1, 
5>1,

4.71 2.51
3>5, 
6>5,

Pediatric intensive 
care unit (3)

3.70 0.37
3>6, 
5>6,

6.76 4.21 7>5

Outpatient clinic (4) 3.64 0.61 7>6 7.33 2.16

Pediatric emergency 
(5)

3.65 0.53 2.98 1.58

Pediatric surgery (6) 3.01 0.66 6.80 3.88

Neonatal intensive 
care unit (7)

3.45 0.55 6.17 4.64

Type of working 
shift

Day (1) 3.57 0.58 0.016* 6.57 4.47 0.034*

Day/Night Rotation 
(2)

3.34 0.60 1>2 5.16 3.78 1>2

Night (3) 3.31 0.25 5.93 1.79

* JSSN – job satisfaction scale for nurses; BIPN – behavioral 
inventory form for professionalism in nursing; SD – 
standard deviation; Independ – F: One-Way ANOVA

Table 1. Demographic and professional characteristics of 
the pediatric nurses (n=244)
Variables Group n (%)

Gender
Female 222 (91)
Male 22 (9)

Marital Status
Married    165 (67.6)
Single     79 (32.4)

Educational level
Associate degree     42 (17.2)
Bachelor degree    184 (75.4)
Master degree    18 (7.4)

Working experience (year)

0–5  144 (59)
6–10       60 (24.6)
11–15     19 (7.8)
16–20       8 (3.3)
21 or more      13 (5.3)

Willingness to choose nursing 
profession

Willingly        75 (30.7)
At my parent’s request        46 (18.9)
Due to job opportunities      123 (50.4)

Department

General child clinic       70 (28.7)
Pediatric hematology 
oncology clinic 

     24 (9.8)

Pediatric intensive care unit        36 (14.8)
Outpatient clinic       6 (2.5)
Pediatric emergency       27 (11.1)
Pediatric surgery      22 (9.0)
Neonatal intensive care unit         59 (24.1)

Working experience in pediatric units 
(year)

0–2         57 (23.4)
3–5         46 (18.8)
5 or more       141 (57.8)

Shift type
Day         88 (36.1)
Day/Night Rotation        149 (61.1)
Night          7 (2.8)

Attended the scientific conference
Yes      22 (9)
No      222 (91)

Member of a professional association
Yes         16 (6.6)
No         228 (93.4)

Total 244

Table 2. JSSN and BIPN scores*
JSSN and subscales Mean±SD min–max
Positive emotions toward work 3.58±0.76 1.5–5
Appropriate support from superiors 3.3±1 1–5
Perceived significance in the workplace 3.91±0.6 1.6–5
Pleasant working environment 2.52±0.83 1–5
Total mean score 3.42±0.59 1.3–4.9
BIPN and subscales
Educational preparation 0.93±0.69 0–3
Publication 0.18±0.52 0–2
Research 0.47±0.84 0–3
Participation in a professional organization 0.36±0.5 0–2.5
Community service 0.35±0.9 0–3
Competence and continuing education 1.27±0.69 0.5–3
Code for nurses 0.19±0.39 0–1
Theory 1.67±1.09 0–3
Autonomy 0.23±0.48 0–2
Total mean score 5.69±4.05 0.5–19.5

* JSSN – job satisfaction scale for nurses; BIPN – behavioral 
inventory form for professionalism in nursing; SD – 
standard deviation
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The relationship between job satisfaction and profes-
sional behaviors of pediatric nurses
There was a moderately positive statistically significant 
relationship between the pediatric nurses’ professional 
behaviors and job satisfaction (r=0.342; p<0.001) (Ta-
ble 4).

Table 4. The relationship between behavioral inventory 
form for professionalism in nursing and job satisfaction 
scale for nurses (n=244)*

JSSN

Behavioral Inventory Form for Professionalism in Nursing
R 0.342

p <0.001

* SD – standard deviation; R – correlation coefficient; p – 
Sig.2 tailed-values

Examining the effect of professional behaviors on job 
satisfaction in pediatric nurses by simple linear regres-
sion
Table 5 present the results of the regression analysis per-
formed to determine whether professional behaviors of 
pediatric nurses affect their job satisfaction. Accord-
ingly, the regression model was statistically significant 
(F=32.107; p<0.001), and revealed that professional be-
haviors of pediatric nurses positively and significantly 
affected their job satisfaction (β=0.050, p<0.001), where 
professional behaviors explained 11.7% of the variance 
in job satisfaction (R2=0.117).

Table 5. The results of regression analysis between 
behavioral inventory form for professionalism in nursing 
and job satisfaction scale for nurses (n=244)

Independent 
Variables

B SE β t p
%95 Cl

VIF
LL UL

Constant 3.138 0.062 50.876 <0.001 3.017 3.260

BIPN 0.050 0.009 0.342 5.666 <0.001 0.003 0.067 1.000

F=32.107, p=0.000, R2=0.117, Durbin Watson: 1.830

B – unstandardized beta coefficients; SE – standard 
Error; β – standardized beta coefficients; CI – confidence 
interval; LL – lower limit; VIF – variance inflation factor; 
Independent variable: BIPN – behavioral inventory form for 
professionalism in nursing; Dependent variable: JSSN – job 
satisfaction scale for nurses 

Discussion
This study examined the relationship between job satis-
faction and professional behaviors in pediatric nurses.

Job satisfaction scale for nurses and behavioral invento-
ry form for professionalism in nursing scores
This study found that the pediatric nurses had mod-
erate level of job satisfaction. Several studies have also 
reported moderate or above-average levels of job satis-
faction for pediatric nurses scores.2,19,21,29-32 The result of 
this study was consistent with those in previous studies. 

Furthermore, this result is significant as it suggests that 
job satisfaction of nurses working in pediatric care clin-
ics will reflect in their caregiving practices.

This study determined that the pediatric nurses had 
low level of professional behaviors. Several studies have 
also reported low levels of professional behavior for 
nurses.33-37 However, a study reported moderate levels of 
professional behavior for nurses in Poland and Belar-
us.38 Higher levels of professionalism are important for 
nurses to enhance their autonomy, empowerment, rec-
ognition, establishment of nursing care standards, and 
provision of quality services.9,39 This result of our study 
may be because pediatric nurses have low participation 
in scientific activities and are not members of nursing 
associations.

Comparison of the pediatric nurses’ JSSN and BIPN 
scores according to their professional characteristics 
In this study, the pediatric nurses who had worked in pe-
diatric units for more than 5 years had significantly high-
er job satisfaction scores. It is expected that employees 
who have worked in a workplace for a long time general-
ly have a better understanding of the workplace, a harmo-
ny between their experiences and expectations, the ability 
to make quick decisions in times of crisis, and improved 
professional problem-solving skills, leading to higher lev-
els of job satisfaction.40 Studies of pediatric nurses have 
also found a positive relationship between the duration of 
professional experience and job satisfaction.7,22

In our study, the pediatric nurses who willingly 
chose the nursing profession had significantly higher 
job satisfaction scores. Studies emphasize that choosing 
nursing as a profession due to family preferences or job 
security reasons can negatively affect job satisfaction.22,41 
Nurses who do not only consider nursing as an econom-
ic necessity but also have a motivation to improve their 
profession and contribute to society can nurture their 
personal feelings of achievement. Güdücü Tüfekçi et al. 
found higher job satisfaction among pediatric nurses 
who chose nursing willingly.29 This may be due to the 
multidimensional care provided by pediatric nurses 
who care for children with different biological, psycho-
logical, and social characteristics from birth to adoles-
cence, which can enhance their intrinsic satisfaction.

In this study, the pediatric nurses who worked on 
continuous day shifts had significantly higher levels of 
job satisfaction professional behaviors. Studies indi-
cate that night shifts, which involve long and exhausting 
working hours, can decrease job satisfaction, making 
nurses consider leaving the profession.21,42-44 Two studies 
found that pediatric nurses working only on day shifts 
had higher job satisfaction compared to others.21,22 This 
may be because working night shifts affects bot physio-
logical and psychological well-being of nurses, disrupts 
their sleep patterns, reduces their participation in so-
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cial life, and has a negative impact on patient safety due 
to the increased workload during long hours of night 
shifts.45 Considering these factors mentioned in the lit-
erature, job satisfaction of nurses is negatively affected 
by working in night shifts.

This study found that the pediatric nurses work-
ing in pediatric intensive care, emergency, and neo-
natal intensive care units had significantly higher job 
satisfaction. Several studies have also found high job 
satisfaction among nurses working in units that em-
ploy technological applications, require rapid critical 
thinking in stressful situations, and provide health care 
services for complex patients.46,48 This may be because 
nurses working in these pediatric units provide care to 
pediatric patients, which increases their autonomy and 
level of interdisciplinary communication.

This study determined that the pediatric nurses 
working in pediatric intensive care, pediatric surgery 
and neonatal units exhibited significantly higher lev-
els of professional behavior. This may be because nurs-
es working in specialized pediatric units in Turkey are 
generally certified and use guidelines for care practices 
based on current knowledge and skills as required by in-
stitutional policies.

The relationship between job satisfaction and profes-
sional behaviors in pediatric nurses
This study examined the relationship between job satis-
faction and professional behaviors in pediatric nurses, 
and found a significant moderate positive relationship 
between their job satisfaction and professional behav-
iors. This result is consistent with those in the literature, 
suggesting that as professional behaviors of nurses in-
crease, their job satisfaction also increase.35,49,50 This re-
sult may be because increased professional behaviors 
are associated with increased nursing roles, knowledge 
and practical success, which positively reflects on job 
satisfaction.

Examining the effect of professional behaviors on job 
satisfaction in pediatric nurses through simple linear 
regression
Our study suggests that professional behaviors of pe-
diatric nurses affect their job satisfaction. This result is 
consistent with those in the literature, suggesting that 
an increase in professional behaviors increases job satis-
faction in pediatric nurse.35,51,52 In our study, the profes-
sional behavior of pediatric nurses accounted for 11.7% 
of the variation in their job satisfaction. 

Study limitations
As one of the limitations of the study, the results of this 
study cannot be generalized according to gender groups, 
since the majority of the participants are female.

Conclusion
This study determined that pediatric nurses had a mod-
erate level of job satisfaction and a low level of profes-
sional behaviors. The professional characteristics of 
pediatric nurses influenced their job satisfaction and 
professional behaviors. As the professional behaviors of 
pediatric nurses increased, their job satisfaction also in-
creased. Additionally, the professional behaviors of pe-
diatric nurses had an impact on job satisfaction. Based 
on these results, it is recommended to conduct further 
studies on the factors influencing professional behaviors 
of pediatric nurses in order to enhance their job satis-
faction, and to develop, implement and evaluate rele-
vant strategies to increase professional behaviors and 
job satisfaction in pediatric nurses.
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ABSTRACT
Introduction and aim. In this study, we evaluated parameters that might be associated with hospitalization in patients admit-
ted to the emergency department (ED) with an acute exacerbation of chronic obstructive pulmonary disease (AECOPD).
Material and methods. Patients with COPD who presented to ED due to AECOPD between January 1, 2020 and December 31, 
2021 were included in the study. Patient data were obtained from the hospital database. Univariable and multivariable logistic 
regression methods were used to identify the relationship between hospitalization and clinical parameters.
Results. The study included 237 patients divided into two groups: inpatients (n=124) and outpatients (n=113). We found sig-
nificant differences between the two groups in terms of temperature, oxygen saturation, respiratory rate, C-reactive protein, 
white blood cell count, procalcitonin, albumin, arterial blood pH, pCO2, and non-invasive mechanical ventilation (NIMV) re-
quirement. Multivariable logistic regression analysis showed that body temperature [odds ratio (OR):1.62;95% confidence inter-
val (CI):1.21–4.91; p<0.001], oxygen saturation (OR:0.73, 95% CI:0.39-0.94, p<0.001), respiratory rate (OR:1.96; 95% CI: 1.07–6.14; 
p<0.001), albumin (OR:0.71; 95% CI:0.41–0.93; p=0.042), procalcitonin (OR:2.93; 95% CI:1.22–4.84; p<0.001), arterial blood pH 
(OR:0.78; 95% CI:0.29-0.91; p=0.038), pCO2 (OR:2.45; 95% CI:1.24–4.65; p<0.001), and NIMV requirement (OR:2.31; 95% CI:1.41–
5.13; p<0.001) were the independent predictors of hospitalization. 
Conclusion. Our findings may help identify patients who will require hospitalization at an early stage.
Keywords. chronic obstructive pulmonary disease, emergency department, hospitalization
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Introduction
Chronic obstructive pulmonary disease (COPD) is a 
chronic inflammatory lung disease characterized by 
progressive, completely irreversible airflow limitation. 
COPD is an important cause of morbidity and mortal-
ity with its high prevalence and increasing incidence.1 
COPD is a preventable and treatable disease that pres-
ents with exacerbations.2 Acute exacerbations negatively 
affect the quality of life of patients, hospitalization rates, 
disease progression, and mortality.3,4

In the Global Initiative for Chronic Obstructive 
Lung Disease guidelines, the acute exacerbations of 
COPD (AECOPD) requiring hospitalization are defined 
as “severe exacerbations”. Mild to moderate exacerba-
tions can usually be treated on an outpatient basis.5 The 
demographic and clinical characteristics of patients play 
an important role in determining severe exacerbations 
requiring hospitalization. In addition, comorbidities, 
blood gas parameters, and inflammatory biomarkers 
are also important factors in hospitalization.6 Airway in-
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flammation is frequently increased in AECOPD.7 Vari-
ous inflammatory markers such as, C-reactive protein 
(CRP), white blood cell count (WBC) have been shown 
to be increased in AECOPD.8

Aim
Due to the respiratory and systemic adverse effects of the 
disease, one of the most important goals of treating pa-
tients with COPD is the effective treatment and preven-
tion of exacerbations. In an acute attack, it is extremely 
important to identify high-risk groups for hospitaliza-
tion, especially in terms of exacerbation management, 
detection of conditions that require special treatment, 
and reducing treatment costs. Therefore, in this study, 
we aimed to examine the general characteristics of pa-
tients hospitalized for AECOPD and investigate param-
eters that might be associated with hospitalization.

Material and methods
Ethical approval
Approval for the study was obtained from the clinical 
research ethical committee of Aksaray University Facul-
ty of Medicine (approval number: 2022/01-08).

Study design
This retrospective descriptive study was conducted in the 
emergency department (ED) of a single tertiary center in 
Turkey. Patients with a diagnosis of COPD who applied 
to the emergency department with cough, sputum and 
shortness of breath between January 1, 2020 and Decem-
ber 31, 2021 and required additional treatment were in-
cluded in the study. Patients without a diagnosis of COPD, 
those whose records could not be reached, those who were 
transferred to another hospital for any reason without 
treatment, and those with malignancies, bronchial asthma, 
tuberculosis, and advanced liver or kidney failure were ex-
cluded from the study. The flowchart is shown in Figure 1. 

The clinical data of the patients were obtained from 
the hospital’s electronic database and by retrospectively 
screening the patient files. The patients’ age, gender, vital 
signs (temperature, blood pressure, respiratory rate and 
oxygen saturation), comorbid diseases (coronary artery 
disease, diabetes mellitus and hypertension), laborato-
ry parameters, NIMV and invasive mechanical ventila-
tion (IMV) requirements, intensive care unit admission, 
and in-hospital mortality rates were recorded. The clin-
ical diagnosis, treatment, and follow-up of the patients 
were provided according to international standard guide-
lines.5Acute respiratory failure, sudden worsening of dys-
pnea at rest, high respiratory rate, severe symptoms such 
as decreased oxygen saturation, confusion, drowsiness, 
onset of new physical symptoms (e.g. cyanosis, peripher-
al edema), failure to respond to medical therapy, presence 
of serious comorbidities, inadequate home support was 
determined as the criteria for hospitalization. Discharge 

criteria were defined as mild to moderate AECOPD that 
improved with treatment according to the guideline.5 
NIMV (Non-invasive mechanical ventilation) indica-
tions included respiratory acidosis (pCO2≥45 mmHg and 
arterial pH≤7.35), severe dyspnea with use of accessory 
respiratory muscles, and persistent hypoxemia despite 
supplemental oxygen therapy. IMV indications includ-
ed status post-respiratory or cardiac arrest, diminished 
consciousness, psychomotor agitation inadequately con-
trolled by sedation, massive aspiration or persistent vom-
iting, persistent inability to remove respiratory secretions, 
severe hemodynamic instability without response to fluids 
and vasoactive drugs, severe ventricular or supraventric-
ular arrhythmias, life-threatening hypoxemia in patients 
unable to tolerate NIMV.5 The effects of the patients’ clini-
cal parameters on hospitalization were evaluated.

Fig. 1. Recruitment process flowchart

Statistical analysis
SPSS v. 22.0 (SPSS Inc, Chicago, IL, USA) was used for 
the statistical analysis of the data obtained from the 
study. Numerical variables were expressed as mean ± 
standard deviation or median (25–75% quartiles) and 
qualitative variables as numbers and percentages. The 
conformity of the results to the normal distribution 
was checked with the Kolmogorov-Smirnov test. The 
chi-square test was used to determine whether there 
was a difference between the groups in terms of qual-
itative variables. Student’s t-test was used to compare 
normally distributed data between the two groups, and 
Mann-Whitney U test was used to compare non-nor-
mally distributed data. The univariable and multivari-
able logistic regression analyses were undertaken to 
determine the relationship between hospitalization and 
possible clinical variables (Body temperature, oxygen 
saturation, respiratory rate, white blood cell, albumin, 
procalcitonin, C-reactive protein, arterial blood pH, 
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pCO2, NIMV requirement). The multivariable logistic 
regression analysis was applied to the variables with a p 
value of <0.05 in the univariable logistic regression anal-
ysis. p<0.05 was considered statistically significant. 

Results
During the study, 593 patients were evaluated for eligi-
bility. 356 patients were excluded from the study. A to-
tal of 237 patients who met the criteria were included 
in the study. The patients were divided into two groups: 
inpatients (n=124) and outpatients (n=113). The mean 
age of the patients was 70.7±9.2 years, 77.2% (n=183) 
were men, and 22.8% (n=54) were women. The most 
common comorbidity was hypertension (77.2%). In ED, 
2.1% of the patients were treated with IMV and 11.8% 
with NIMV. Of all the patients, 6.8% were admitted to 
the intensive care unit (n=16), and the in-hospital mor-
tality rate was 3.4% (n = 8). Table 1 shows the demo-
graphic data and clinical characteristics of the patients 
who presented to ED due to AECOPD. 

Table 1. Demographic data and clinical characteristics of 
the study population (n=237)*
Variable
Age, years, mean ± SD 70.7 ± 9.2
Male, n (%) 183 (77.2%)
Vital signs at presentation to ED
Systolic blood pressure, mmHg, median (25th–75th percentile) 135 (126–150)
Diastolic blood pressure, mmHg, median (25th–75th percentile) 80 (80–90)
Body temperature, (°C), median (25th–75th percentile) 36.7 (36.5–36.9)
Oxygen saturation, (%), median (25th–75th percentile) 85 (75–88)
Respiratory rate, per/minute, median (25th–75th percentile) 29 (26–34)
Hypertension, n (%) 157(66.2%)
Diabetes mellitus, n (%) 38 (16.0%)
Heart disease, n (%) 95 (40.1%)
Hemoglobin, g/dL, mean ± SD 14.2±2.2
White blood cell, x109/L, median (25th–75th percentile) 10.2 (7.9–12.4)
Glucose, mg/dL, median (25th–75th percentile) 127 (104–155)
Creatinine, mg/dL, median (25th–75th percentile) 0.80 (0.63–1.01)
Albumin, g/dL, median (25th–75th percentile) 37.3 (34.2–40.0)
Procalcitonin, ng/mL, median (25th–75th percentile) 0.06 (0.03–0.14)
C–reactive protein, mg/dL, median (25th–75th percentile) 18 (7.3–78.4)
Lactate/albumin ratio, median (25th–75th percentile) 0.04 (0.03–0.06)
Arterial blood pH, median (25th–75th percentile) 7.34 (7.30–7.39)
pCO2, mmHg, median (25th–75th percentile) 54 (47–66)
Arterial blood lactate, mmol/L, median (25th–75th percentile) 1.7(1.2–2.3)
Invasive MV requirement, n (%) 5 (2.1%)
Non–invasive MV requirement, n (%) 28 (11.8%)
ICU admission, n (%) 16 (6.8%)
In–hospital mortality, n (%) 8 (3.4%)

* Data are presented as mean ± standard deviation, 
median (25%–75% percentiles), or n (%); ED – emergency 
department; MV – mechanical ventilation; ICU – intensive 
care unit; pCO2 – partial pressure of carbon dioxide

When the vital signs were examined, a statistically 
significant difference was found between the two groups 

in terms of respiratory rate, oxygen saturation, and body 
temperature (p<0.05). There were statistically significant 
differences in the WBC, albumin, procalcitonin, and CRP 
parameters between the inpatient and outpatient groups 
(p=0.02; p=0.011, p<0.001, and p<0.001, respectively). 
In addition, the arterial partial pressure of carbon diox-
ide (pCO2) value was significantly higher in the inpatient 
group (p < 0.001). The laboratory parameters and clinical 
characteristics of the groups are given in Table 2.

Table 2. Comparison of the demographic and clinical 
characteristics between the outpatient and inpatient 
groups*

Variable
Inpatients
(n=124)

Outpatients
(n=113)

p

Age, years, mean ± SD 71.0±9.3 70.4±9.2 0.725

Male, n (%) 96 (77.4%) 87 (77.0%) 0.937

Vital signs at presentation to ED

Systolic blood pressure, mmHg, median 
(25th–75th percentile)

140 (125–157) 130 (125–140) 0.168

Diastolic blood pressure, mmHg, median 
(25th–75th percentile)

80 (80–90) 80 (75–85) 0.170

Body temperature, °C, median (25th–
75th percentile)

36.8 (36.5–37.0) 36.7 (36.5–36–8) <0.001

Oxygen saturation, %, median (25th–
75th percentile)

79 (67–85) 88 (85–90) <0.001

Respiratory rate, per/minute, median 
(25th–75th percentile)

32 (28–35) 28 (25–30) <0.001

Hypertension, n (%) 89 (71.8%) 68 (60.2%) 0.059

Diabetes mellitus, n (%) 21 (16.9%) 17 (15.0%) 0.692

Heart disease, n (%) 54 (43.5%) 41 (36.3%) 0.254

Hemoglobin, g/dL, mean ± SD 14.5 ± 2.4 13.9 ± 2.0 0.051

White blood cell, x109/L, median 
(25th–75th percentile)

10.6 (8.3–13.5) 9.8 (7.7–11.8) 0.020

Glucose, mg/dL, median (25th–75th 
percentile)

130 (110–165) 119 (100–151) 0.096

Creatinine, mg/dL, median (25th–75th 
percentile)

0.78 (0.61–0.99) 0.81 (0.66–1.02) 0.268

Albumin, g/dL, median (25th–75th 
percentile)

36.4 (33.4–38.9) 37.6 (35.7–41.0) 0.011

Procalcitonin, ng/mL, median (25th–
75th percentile)

0.08 (0.04–0.17) 0.04 (0.02–0.09) <0.001

C–reactive protein, mg/dL, median 
(25th–75th percentile)

35.6 (10.9–116.7) 11.6 (3.6–43.6) <0.001

Lactate/albumin ratio, median (25th–
75th percentile)

0.04 (0.03–0.07) 0.04 (0.03–0.05) 0.237

Arterial blood pH, median (25th–75th 
percentile)

7.34 (7.29–7.39) 7.36 (7.31–7.40) 0.015

pCO2, mmHg, median (25th–75th 
percentile)

60.5 (49–73) 51.0 (45–58) <0.001

Arterial blood lactate, mmol/L, median 
(25th–75th percentile)

1.75 (1.2–2.6) 1.70 (1.2–2.3) 0.264

Invasive MV requirement, n (%) 5 (4.0%) 0 0.038

Non–invasive MV requirement, n (%) 27 (21.8%) 1 (0.9%) <0.001

ICU admission, n (%) 16 (12.9%) 0 <0.001

In–hospital mortality, n (%) 8 (6.5%) 0 <0.001

* Data are presented as mean ± standard deviation, 
median (25%–75% percentiles), or n (%); ED – emergency 
department; MV – mechanical ventilation; ICU – intensive 
care unit; pCO2 – partial pressure of carbon dioxide 
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Univariable and multivariable logistic regression 
analyses were used on the statistically significant pa-
rameters. The multivariable logistic regression analysis 
revealed that body temperature [odds ratio (OR): 1.62; 
95% confidence interval (CI): 1.21–4.91; p<0.001], oxy-
gen saturation (OR: 0.73; 95% CI: 0.39–0.94; p<0.001), 
respiratory rate (OR: 1.96; 95% CI: 1.07–6.14; p<0.001), 
albumin (OR: 0.71; 95% CI: 0.41–0.93; p=0.042), procal-
citonin (OR: 2.93; 95% CI: 1.22–4.84; p<0.001), arterial 
blood pH (OR: 0.78, 95% CI: 0.29–0.91, p=0.038), pCO2 
(OR: 2.45; 95% CI: 1.24–4.65; p<0.001), and NIMV re-
quirement (OR: 2.31;  95% CI: 1.41–5.13; p<0.001) were 
the independent predictors of hospitalization (Table 3).

Table 3. Predictors of hospitalization as determined by the 
univariable and multivariable logistic regression analyses*

Variables
Univariable logistic 

regression
Multivariable logistic 

regression

OR (95% CI) p OR (95% CI) p

Body temperature, °C 1.41 (1.09–3.66) <0.001 1.13 (1.03-4.77) <0.001

Oxygen saturation, % 0.61 (0.44–0.92) <0.001 0.73 (0.39–0.94) <0.001

Respiratory rate 1.82 (1.13–5.17) <0.001 1.96 (1.07–6.14) <0.001

White blood cell, x109/L 1.76 (1.55–3.97) 0.023

Albumin, g/dL 0.64 (0.43–0.89) 0.012 0.71 (0.41–0.93) 0.042

Procalcitonin, ng/mL 2.51 (1.26–3.32) <0.001 2.93 (1.22–4.84) <0.001

C-reactive protein 1.33 (1.15–3.25) <0.001

Arterial blood pH 0.71 (0.26–0.82) 0.015 0.78 (0.29–0.91) 0.038

pCO2 2.23 (1.39–3.89) <0.001 2.45 (1.24–4.65) <0.001

Non-invasive MV 
requirement

2.01 (1.38–4.33) <0.001 2.31 (1.41–5.13) <0.001

* OR – odds ratio; CI – confidence interval; MV – 
mechanical ventilation, pCO2 – partial pressure of carbon 
dioxide

Discussion 
In this study, we investigated parameters that could af-
fect the hospitalization of patients who presented to 
ED due to AECOPD. On completion of the study, body 
temperature, oxygen saturation, respiratory rate, arteri-
al blood pH, pCO2, albumin, procalcitonin, and NIMV 
requirement were identified as factors determining hos-
pitalization.

The effect of age and gender on hospitalization re-
mains controversial. Previous studies have showed that 
the rates of AECOPD and hospitalization are higher in 
women because they are more sensitive to external fac-
tors. The increase in women’s exposure to tobacco and 
biomass in the last 15 years has increased the frequen-
cy of COPD. In addition, some theories have been put 
forward to explain the sensitivity of women to these 
substances. Some of these theories are estrogen effect, 
impaired gas exchange in the lungs and small bron-
chi.9-11 Similarly, Antonela et al. showed that male gen-
der was a higher risk factor for COPD-related morbidity 
and mortality.12 In contrast, recent studies have shown 
no statistically significant difference between genders 

in terms of hospitalization rates.13,14 There are also re-
searchers reporting that the length of hospital stay in 
COPD increases as patient age increases.15,16 In the cur-
rent study, no significant difference was found between 
the inpatient and outpatient groups in relation to age 
and gender. Therefore, we consider that gender or age 
alone is not sufficient to determine hospitalization and 
discrepancies between studies are also related to region-
al and cultural differences.

Fever shows the severity of the clinical manifes-
tations of the infection causing the exacerbation and 
supports the decision for hospitalization.17 Similar to Li-
eberman et al., we found fever to be an important clin-
ical finding for making the hospitalization decision in 
patients who presented to ED with AECOPD.17 Another 
cardinal symptom of COPD, dyspnea, is the most com-
mon reason for referral to ED. Increasing dyspnea is an 
indicator of hypoxemia and causes hypercapnia.18,19 In 
our study, the pCO2 value was significantly higher in the 
inpatients, which is consistent with the literature. Hy-
percapnia is an important indicator of emerging respira-
tory failure and predicts hospitalization requirement.18

Respiratory rate can be easily measured with 
non-invasive methods and information about the se-
verity of the disease can be obtained. In studies, it has 
been shown that respiratory rate is 18-20 per minute in 
patients admitted to ED with AECOPD and treated as 
an outpatient, while it is >24 in inpatients.20 In another 
study, it was stated that respiratory rate <24 breaths per 
minute is mild AECOPD and outpatient treatment is 
sufficient.21 In our study, Tseng et al. similar to his study, 
it was shown that the respiratory rate was statistically 
significantly higher in hospitalized patients.22

With increasing age, the number of COPD exacer-
bations and mortality rate increase as a result of the de-
terioration of respiratory function and the increasing 
incidence of comorbid diseases. Similar to our study, Ra-
herison et al. found the most common comorbid disease 
to be hypertension in their cohort.23 Infectious factors, es-
pecially increased airway inflammation are the most crit-
ical factors triggering a COPD attack. As a result, changes 
are observed in infectious parameters in the blood.24 In a 
recent study, procalcitonin levels were shown to predict 
the hospitalization and prognosis of patients.8 In anoth-
er study, the authors reported a significant relationship 
between procalcitonin levels and disease severity and 
NIMV requirement in patients with AECOPD followed 
up in the intensive care unit.25 CRP is a highly sensitive 
indicator of inflammation but cannot always be used to 
distinguish between bacterial and non-bacterial inflam-
mation. In a meta-analysis that included 12 studies com-
paring procalcitonin and CRP levels in the diagnosis of 
bacterial infection in hospitalized patients, the former 
was found to be more useful than the latter in differenti-
ating bacterial infection from other non-infectious causes 
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of systemic inflammation.26 In addition, high procalci-
tonin and CRP values in COPD exacerbations have been 
suggested to be significant predictors of short-term (one-
month) and long-term (two-year) mortality.27 Albumin 
is a negative acute phase protein that decreases in inflam-
matory conditions, and hypoalbuminemia is associated 
with chronic diseases. It has been showed that albumin 
plays an important role in the prognosis of COPD cases 
accompanied by comorbidities.28 In the present study, we 
found a statistically significant difference in the albumin 
and procalcitonin values ​​between the inpatients and out-
patients with AECOPD.

Arterial blood gas parameters are important to evalu-
ate patients with AECOPD and determine their mechan-
ical ventilation and hospitalization requirements. In the 
literature, it has been reported that the pH value in blood 
gas has a critical prognostic importance.29 Respiratory ac-
idosis in arterial blood gas and an increased pCO2 level 
in AECOPD indicate the need for intensive care, NIMV, 
or IMV.30 It has been observed that at the time of their 
presentation to the hospital, patients with COPD require 
mechanical ventilator therapy during exacerbation peri-
ods when respiratory acidosis becomes more evident.31

Study limitations
This study has certain limitations. First, due to the retro-
spective and single-center design of the study, the data 
were limited to the records that we were able to access 
from the hospital database. In addition, the single-cen-
ter study design inherent carries risks of bias. Second, 
some patients had recurrent presentations during the 
study period, but only the data from their first visit were 
taken into consideration. Lastly, the measured blood pa-
rameters were obtained only at the time of the patients’ 
presentation to ED, and changes in these biomarkers 
during follow-up were not examined. Despite these lim-
itations, we consider that the results of this study are 
important in terms of guiding future research on this 
subject.

Conclusion
We determined that body temperature, oxygen satura-
tion, respiratory rate, arterial blood pH, pCO2, albumin, 
procalcitonin, and NIMV requirement were associat-
ed with hospitalization in patients with AECOPD. Our 
findings suggest that the hospitalization requirement is 
associated with parameters indicating the severity of the 
disease. It should be kept in mind that COPD attacks 
will be more severe in these patients, and therefore they 
may require hospitalization at any time.
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ABSTRACT
Introduction and aim. Hydrogen sulfide (H2S) has attracted the attention of researchers as a novel signaling molecule that af-
fects vascular metabolism, immune function, stress and inflammation. It plays an important role in pathophysiological disor-
ders under the conditions of the development of obesity, diabetes, non-alcoholic fatty liver disease and cardiovascular diseas-
es. The purpose of this work is to establish correlation ratios of H2S concentration with markers of oxidative-nitrosative stress 
and extracellular matrix metabolism of the liver during chronic alcoholic hepatitis modeling and AMPK modulation by phen-
formin and doxorubicin.
Material and methods. The experiments were performed on 36 white, sexually mature male Wistar rats, weighing 180-220 g. 
Alcoholic hepatitis was modelled by alcohol administration, on the background of alcoholic hepatitis animals received phen-
formin orally at a dose of 10 mg/kg or doxorubicin at a dose of 1.25 mg/kg intraperitoneally. Statistical processing of the results 
of biochemical studies was carried out using the non-parametric method of Spearman to determine correlations.
Results. H2S during alcoholic hepatitis inversely proportionally strongly correlates with the concentration of nitrites, oxypro-
line and arginase activity. Phenformin administration during alcoholic hepatitis leads to formation of inversely proportionally 
strongly correlation of H2S with the production of superoxide anion radical, the concentration of malondialdehyde, activities 
of constitutive NO-synthases, nitrite reductases, nitrate reductases, and arginase. Doxorubicin administration during alcoholic 
hepatitis leads to formation of directly proportional strongly correlation of H2S with the activity of constitutive NO-synthases, 
nitrite reductases, nitrate reductases.
Conclusion. Administration of phenformin or doxorubicin expands correlations between H2S and indicators of oxidative-ni-
trosative stress. 
Keywords. AMPK, chronic alcohol hepatitis, doxorubicin, liver, phenformin, sulfide anion
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Introduction
In recent years, hydrogen sulfide (H2S) has attracted 
the attention of researchers as a novel signaling mole-
cule that affects vascular metabolism, has influence on 
immune function, changes stress and inflammation 

progression. It plays an important role in pathophysi-
ological disorders under the conditions of the devel-
opment of obesity, diabetes, non-alcoholic fatty liver 
disease and cardiovascular diseases.1 H2S exerts physi-
ological functions by targeting proteins, enzymes, and 
transcription factors through a post-translational mod-
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ification known as persulfidation.2 The main effects of 
H2S are neuromodulation, regulation of vascular tone, 
cytoprotection, anti-inflammatory action, sensing (re-
ception) of oxygen, angiogenesis and energy genera-
tion.3-4 

Enzymatic formation of H2S is catalyzed by cys-
tathionine γ-lyase (EC 4.4.1.1, CSE), cystathionine 
β-synthase (EC 4.2.1.22, CBS) and 3-mercaptopyruvate 
sulfurtransferase (EC 2.8.1.2, MST).5 All these three en-
zymes are present in the liver and through the synthesis 
of H2S regulate its functions. A small part of endoge-
nous H2S is formed by the non-enzymatic reduction of 
sulfur contained in certain metabolites (persulphides, 
thiosulphates and polysulphides).2 Hepatic H2S metab-
olism affects glucose metabolism, insulin sensitivity, li-
poprotein synthesis, mitochondrial biogenetics, and 
biogenesis. H2S can be involved in many liver diseases 
such as fibrosis, cirrhosis and liver cancer.5-6

Several pathways are involved in the pathogenesis of 
ethanol-induced liver disease. One of the central path-
ways involves the induction of cytochrome P450 2E1 
by ethanol, which leads to the induction of lipid per-
oxidation in hepatocytes. The second pathway involves 
ethanol regulation of transcription factors associated 
with lipid metabolism. Ethanol also affects the activity 
of enzymes involved in energy metabolism, including 
AMP-activated protein kinase (AMPK) and sirtuin-1 
(SIRT1) [7]. Ethanol-mediated dysregulation of hepat-
ic AMPK, a master regulator of lipid metabolism, is one 
of the main mechanisms in the pathogenesis of alcohol-
ic fatty liver disease, because impaired AMPK signaling 
accelerates lipid accumulation and inhibits lipid catabo-
lism, ultimately leading to the development of alcoholic 
fatty liver disease in animals.8

Among the chemicals and pharmacological prepa-
rations that can enhance the activity of AMPK we 
should note the effect of biguanides (phenformin, bu-
formin, metformin, etc.).9-10 Among the biguanides, it 
should be noted that phenformin has a higher ability to 
phosphorylate AMPK (50 times more active than met-
formin) and thereby activate AMPK-dependent tran-
scription cascades.11-12 Doxorubicin has a powerful 
inhibitory effect on AMPK activity. The use of doxoru-
bicin at a dose of 2.5 mg/kg has a persistent inhibitory 
effect on AMPK activity in the heart.13 A single intraper-
itoneal injection of doxorubicin at a dose of 20 mg/kg 
also causes a persistent decrease in AMPK expression 
and leads to development of oxidative stress due to a 
decrease in the expression of antioxidant enzymes (su-
peroxide dismutase and catalase).14 Thus, most of the 
negative effects of doxorubicin (cytotoxicity, damage to 
mitochondria, development of oxidative stress) are as-
sociated with its ability to inhibit AMPK activity.15-17

It has been reported, that diallyl disulfide (DADS) 
has hepatoprotective effects against alcoholic liver dis-

ease (ALD), while the underlying mechanisms of action 
of H2S remain largely unknown. Research by Shi-Xu-
an Liu et al. (2022) reported that DADS ameliorat-
ed ethanol-induced downregulation of peroxisome 
proliferator-activated receptor α (PPARα), of carni-
tine palmitoyltransferase 1 (CPT1) and phosphorylat-
ed AMP-activated protein kinase in mouse liver and 
AML12 cells. These results demonstrate that DADS can 
prevent ethanol-induced hepatic steatosis and early in-
flammation by regulating the gut-liver axis and support-
ing fatty acid catabolism.18

The search for ways to reduce oxidative-nitrosative 
damage to the liver under the conditions of the develop-
ment of chronic alcoholic hepatitis led us to believe that 
the modulation of the AMPK cascade plays an import-
ant role in the pathogenesis of this disease. Consider-
ing the antioxidant and regulatory potential of hydrogen 
sulfide, which undoubtedly changes its metabolism un-
der conditions of chronic alcoholic hepatitis, the ques-
tion arises as to what is the role of hydrogen sulfide in 
changing metabolism of the hepatocyte. Establishing 
correlations between indicators of oxidative-nitrosative 
stress and indicators of metabolism of the extracellular 
matrix of the liver will bring us closer to establishing the 
role of hydrogen sulfide in the pathogenesis of chronic 
alcoholic hepatitis.

Aim
We aimed to establish correlation ratios of H2S con-
centration with markers of oxidative-nitrosative stress 
(total NO-synthase activity, activity of constitutive and 
inducible isoforms of NO-synthase, concentration of ni-
trosothiols and nitrites, concentration of peroxynitrites 
of alkali and alkaline earth metals, the activity of ni-
trite- and nitrate reductases, arginases, superoxide dis-
mutase and catalase, concentration of malondialdehyde, 
oxidation-modified proteins and production of super-
oxide anion) and parameters of extracellular matrix 
metabolism of the liver (total concentration of glycos-
aminoglycans, concentrations of  heparin-heparan, ker-
atan-dermatan and chondroitin fractions, concentration 
of free oxyproline and sialic acids) during AMPK mod-
ulation by phenformin and doxorubicin under condi-
tions of chronic alcoholic hepatitis modeling. 

Materials and methods
Ethical approval
Research was conducted in accordance with the stan-
dards of the Council of Europe Convention on Bio-
ethics “European Convention for the Protection of 
Vertebrate Animals Used for Experimental and Other 
Scientific Purposes” (1997), general ethical principles of 
experiments on animals approved by the First Nation-
al Congress on Bioethics of Ukraine (September 2001) 
and other international agreements and national leg-
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islation in this area. The rats were kept in a vivarium 
accredited in accordance with the “Standard rules of or-
der, equipment and maintenance of experimental bio-
logical clinics (vivarium)”. All experimental procedures 
were approved by Bioethical Committee of Poltava State 
Medical University (Record № 197 from 23.09.2021).

Sample and experimental groups
The experiments were performed on 36 white, sexually 
mature male Wistar rats, weighing 180-220 g. The ani-
mals were divided into 6 groups: 

І – control (n=6). The control group included an-
imals that were subjected to similar manipulations 
throughout the study period, but were injected with a 
physiological solution. 

II – phenformin group (n=6), received phenformin 
hydrochloride according to phenformin injection pro-
tocol; 

ІІI – alcoholic hepatitis group (n=6), received alco-
hol according to chronic alcoholic hepatitis protocol. 

ІV – alcoholic hepatitis + phenformin group (n=6), 
was subjected to chronic alcoholic hepatitis and phen-
formin injection protocols. 

V – doxorubicin group (n=6) which received doxo-
rubicin hydrochloride according to doxorubicin injec-
tion protocol. 

VI – alcoholic hepatitis + doxorubicin group (n=6), 
was subjected to chronic alcoholic hepatitis and doxoru-
bicin injection protocols. 

The conditions for keeping animals in the vivarium 
were standard. Animals were removed from the exper-
iment on the 63rd day by blood sampling from the right 
ventricle of the heart under thiopental anesthesia. Devic-
es used for research have passed metrological control.

Phenformin injection protocol
Phenformin hydrochloride (phenformin, Sigma-Al-
drich), as activator of AMP-activated protein kinase was 
introduced orally at a dose 10 mg/kg daily for 63 days.19

Chronic alcoholic hepatitis modelling protocol
Chronic alcoholic hepatitis in rats was modeled by the 
method of forced intermittent alcoholization for 5 days, 
with a repeat after two days by intraperitoneal injec-
tion of 16.5% ethanol solution in 5% glucose solution, at 
the rate of 4 ml/kg of body weight. After that, they were 
transferred to 10% ethanol as the only source of drink-
ing.20 Modelling lasted for 63 days.

Doxorubicin injection protocol
Doxorubicin hydrochloride (doxorubicin, S.C. Sin-
dan-Pharma S.R.L.), as inhibitor of AMP-activated pro-
tein kinase, was injected intraperitoneally at a dose 1,25 
mg/kg four times a week for 63 days.21 

Biochemical analysis
For biochemical analysis we used 10% liver tissue ho-
mogenate and blood serum. Liver tissue homogenate 
was obtained after homogenization of 1 g of rat liv-
er with 9 ml of 0.2 M Tris-buffer solution (Trisamino-
methane-hydrochloric acid buffer, pH=7.4). Then it was 
centrifugated at 3000 g for 10 minutes. Upper layer (su-
pernantant) was used for further biochemical analysis. 
Blood plasma was obtained after addition of 0,109 М so-
dium citrate at ratio 9:1 and subsequent centrifugation 
at 3000 g for 10 minutes.

In the blood plasma of rats, the activity of aspartate 
aminotransferase (AST) and alanine aminotransferase 
(ALT) were determined using diagnostic kits, produced 
by NPP “Filisit-Diahnostyka”. We also calculated the de 
Ritis coefficient (AST/ALT).

Concentration of sulfide anion (calculated as H2S 
concentration) specifically reacts with N-N-dimeth-
yl-para-phenylenediamine in the presence of Fe3+ ions 
and excess of hydrochloric acid to form a red-pink chro-
mogen with a maximum light absorption at a wave-
length of 667 nm.22 

Total NO-synthase activity (gNOS) was evaluated 
by the increase of nitrites after incubation of 10% tis-
sue homogenate (0.2 ml) for 30 min in the incubation 
solution (2.5 ml of 0.1 M trisbuffer, 0.3 ml of 320 mM 
aqueous solution of L-arginine and 0.1 ml of 1 mM NA-
DPH+H+ solution). To determine the activity of cNOS 
1% solution of aminoguanidine hydrochloride was used 
and the incubation time was extended to 60 min.23-24 The 
activity of iNOS was calculated by the formula: іNOS= 
gNOS-сNOS. 

The method for the determination of nitrosothiols 
was based on the determination of the difference in the 
concentration of nitrites (NO2

-) using Griess reagent 
(modified by Ilosvay) before and after oxidation of ni-
trosothiol complexes (S-NO) to nitrites with a solution 
of mercuric chloride (HgCl2).25

The concentration of nitrite and peroxynitrite of 
alkali and alkaline earth metals, the activity of nitrite- 
and nitrate reductases, arginases, superoxide dismutase 
(SOD) and catalase, concentration of malondialdehyde 
(MDA), oxidation-modified proteins and production 
of superoxide anion, GAG fractions (heparin-heparan, 
keratan- dermatan and chondroitin), the concentration 
of free oxyproline and sialic acids were studied in rat liv-
er 10% homogenate.23,26-33

Statistical analysis
Statistical processing of the results of biochemical stud-
ies was carried out using the non-parametric method of 
Spearman to determine correlations (with the exception 
of groups where the studied parameters correspond-
ed to a normal distribution with very small values of 
the standard deviation, where the Pearson method was 
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used). All statistical calculations were performed in the 
Microsoft Office Excel program and its extension Real 
Statistics 2019. Correlation was considered statistically 
significant at p<0.05.

Results
The role of the AMPK cascade in the development of 
chronic hepatitis remains unclear. But it is known that 
modulation of AMPK activity leads to changes in the 
pathogenesis of chronic alcoholic hepatitis. Establishing 
correlational and pathogenetic relationships between 
the concentration of hydrogen sulfide and biochemical 
indicators of oxidative-nitrosative stress and markers of 
the metabolism of the extracellular matrix of the liver 
under the conditions of chronic alcoholic hepatitis will 
allow the use of donors and scavengers of hydrogen sul-
fide in the pathogenetic therapy of alcoholic liver dis-
ease.  

Blood biochemical markers of chronic alcoholic 
hepatitis (AST, ALT activity and de Ritis coefficient) un-
der the conditions of modulation of AMPK cascade are 
shown in Fig. 1. Activity of AST, ALT and de Ritis coef-
ficient proved a presence of cytolytic process in rat liver 
in chronic alcohol hepatitis group.

Fig. 1. Biochemical indicators of blood plasma of rats under 
the conditions of modeling chronic alcoholic hepatitis 
and modulation of AMPK cascade: (a) activity of aspartate 
aminotransferase (AST) and alanine aminotransferase 
(ALT); (b) the de Ritis coefficient (AST/ALT); * – indicates 
that difference is statistically significant compared to 
control group; # – indicates that difference is statistically 
significant compared to alcoholic hepatitis group

In the control group of animals, no statistically sig-
nificant correlations were found between the concentra-
tion of sulfide anion and other biochemical parameters. 
In the group of animals injected with phenformin, it was 
found that the concentration of sulfide anion is inverse-
ly proportionally strongly correlated with the activity 
of superoxide dismutase and inversely proportionally 
strongly correlated with the concentration of the kera-
tan-dermatan fraction of glycosaminoglycans (Table 1).

 

Table 1. Correlation analysis of biochemical indicators of 
the liver of rats under the conditions of modeling chronic 
alcoholic hepatitis and stimulation of AMPK cascade 
activationa

Correlation relationships of 
biochemical parameters

Group

Control
Control+ 

Phenformin
Alcoholic 
hepatitis

Alcoholic 
hepatitis + 
Phenformin

rho p rho p rho p rho p
Sulfide anion (μmol/g) / 

Catalase (μkat/g)
0.739 0.09 -0.029 0.96 -0.243 0.64 -0.319 0.54

Sulfide anion (μmol/g) / 
Superoxide dismutase (c.u.)

-0.739 0.09 -0.828 0.04 -0.176 0.74 -0.478 0.34

Sulfide anion (μmol/g) / 
Superoxide anion radical 

(nmol/s per g)

0 1 0.478 0.34 -0.179 0.73 -0.956 0.003

Sulfide anion (μmol/g) / MDA 
(μmol/g)

-0.134 0.8 -0.429 0.4 -0.7 0.12 -0.886 0.02

Sulfide anion (μmol/g) / 
Oxidation-modified proteins 

(c.u.)

0.618 0.19 0.696 0.12 -0.582 0.23 0.6 0.21

Sulfide anion (μmol/g) / 
Inducible NO synthase (μmol/

min per g of protein)

0.088 0.87 0.486 0.33 -0.203 0.7 -0.543 0.27

Sulfide anion (μmol/g) / 
Constitutive NO synthases 

(μmol/min per g of protein)

0.045 0.93 0.486 0.33 0.029 0.96 -0.947* 0.004

Sulfide anion (μmol/g) / 
Nitrite reductase activity 

(μmol/min per g of protein)

-0.265 0.61 0.6 0.21 0.348 0.5 -0.996* p<0.001

Sulfide anion (μmol/g) / 
Nitrate reductase activity 

(μmol/min per g of protein)

-0.618 0.19 0.486 0.33 0.406 0.42 -0.947* 0.004

Sulfide anion (μmol/g) / 
ONOO- (μmol/g)

0.091 0.86 -0.714 0.11 -0.696 0.12 0.943 0.005

Sulfide anion (μmol/g) / 
S-NO (μmol/g)

-0.088 0.87 -0.116 0.83 0.667 0.15 0.754 0.08

Sulfide anion (μmol/g) / NO2 

concentration (nmol/g)
0.091 0.86 0 1 -0.882 0.02 -0.478 0.34

Sulfide anion (μmol/g) / 
Arginase activity (μmol/min 

per g of protein)

0,177 0.74 0.486 0.33 -0.812 0.0499 -0.83 0.04

Sulfide anion (μmol/g) / 
Concentration of heparin-
heparan fraction (μmol/L)

-0.739 0.09 0.66 0.16 -0.294 0.57 0.543 0.27

Sulfide anion (μmol/g) / 
Concentration of keratin-

dermatan fraction (μmol/L)

-0.739 0.09 -0.986 0.0003 -0.176 0.74 0.94 0.005

Sulfide anion (μmol/g) / 
Concentration of chondroitin 

fraction (μmol / l)

-0.739 0.09 0.66 0.16 -0.35 0.49 -0.94 0.004

Sulfide anion (μmol/g) 
/ Concentration of free 
oxyproline (μmol / g)

0.739 0.09 0.657 0.16 -0.912 0.01 -0.486 0.33

Sulfide anion (μmol/g) / 
Concentration of sialic acids 

(mg / g)

-0.582 0.23 0.086 0.87 -0.09 0.87 -0.412 0.42

a * – the correlation coefficient was calculated by Pearson’s 
method (r2)

In a group of rats with chronic alcoholic hepatitis, it 
was found that sulfide anion is inversely proportional-
ly strongly correlated with the concentration of nitrites, 
oxyproline and arginase activity.
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Table 2. Correlation analysis of biochemical indicators 
of the liver of rats under the conditions of modeling 
chronic alcoholic hepatitis and blockade of AMPK-cascade 
activation

Correlation relationships of 
biochemical parameters

Group

Control
Control+ 

doxorubicin
Alcoholic 
hepatitis

Alcoholic 
hepatitis + 
doxorubicin

rho p rho p rho p rho p

Sulfide anion (μmol/g) /  
Catalase (μkat/g)

0.739 0.09 0.377 0.46 -0.243 0.64 0.543 0.27

Sulfide anion (μmol/g) / 
Superoxide dismutase (c.u.)

-0.739 0.09 -0.478 0.34 -0.176 0.74 -0.478 0.34

Sulfide anion (μmol/g) / 
Superoxide anion radical  

(nmol/s per g)

0 1 0.478 0.34 -0.179 0.73 0.478 0.34

Sulfide anion (μmol/g) /  
MDA (μmol/g)

-0.134 0.8 0.377 0.46 -0.7 0.12 -0.714 0.11

Sulfide anion (μmol/g) / 
Oxidation-modified proteins 

(c.u.)

0.618 0.19 -0.429 0.4 -0.582 0.23 0.406 0.42

Sulfide anion (μmol/g) / 
Inducible NO synthase  

(μmol/min per g of protein)

0.088 0.87 -0.486 0.33 -0.203 0.7 0.586 0.33

Sulfide anion (μmol/g) / 
Constitutive NO synthases 

(μmol/min per g of protein)

0.045 0.93 -0.486 0.33 0.029 0.96 0.943 0.004

Sulfide anion (μmol/g) /  
Nitrite reductase activity (μmol/

min per g of protein)

-0.265 0.61 0.429 0.4 0.348 0.5 0.943 0.005

Sulfide anion (μmol/g) /  
Nitrate reductase activity (μmol/

min per g of protein)

-0.618 0.19 0.429 0.4 0.406 0.42 0.943 0.005

Sulfide anion (μmol/g) /  
ONOO- (μmol/g)

0.091 0.86 0.429 0.4 -0.696 0.12 -0.2 0.7

Sulfide anion (μmol/g) /  
S-NO (μmol/g)

-0.088 0.87 0.371 0.47 0.667 0.15 -0.986 0.0003

Sulfide anion (μmol/g) /  
NO2 concentration (nmol/g)

0.091 0.86 0.828 0.04 -0.882 0.02 -0.478 0.34

Sulfide anion (μmol/g) / 
Arginase activity (μmol/min per 

g of protein)

0,177 0.74 -0.429 0.4 -0.812 0.0499 0.486 0.33

Sulfide anion (μmol/g) / 
Concentration of heparin-
heparan fraction (μmol/L)

-0.739 0.09 -0.429 0.4 -0.294 0.57 -0.886 0.02

Sulfide anion (μmol/g) / 
Concentration of keratin-

dermatan fraction (μmol/L)

-0.739 0.09 -0.319 0.54 -0.176 0.74 0.89 0.02

Sulfide anion (μmol/g) / 
Concentration of chondroitin 

fraction (μmol/L)

-0.739 0.09 -0.43 0.4 -0.35 0.49 -0.54 0.27

Sulfide anion (μmol/g) / 
Concentration of free oxyproline 

(μmol/g)

0.739 0.09 0.429 0.4 -0.912 0.01 -0.943 0.005

Sulfide anion (μmol/g) / 
Concentration of sialic acids 

(mg/g)

-0.582 0.23 -0.088 0.87 -0.09 0.87 0.429 0.4

During phenformin correction of chronic alco-
holic hepatitis in rats, it was found that sulfide anion 
is inversely proportionally strongly correlated with the 
production of superoxide anion radical, the concen-
tration of malondialdehyde and the chondroitin frac-

tion of glycosaminoglycans, as well as with activities of 
constitutive NO-synthases, nitrite reductases, nitrate 
reductases, and arginase. It was also found that the sul-
fide anion is directly proportional strongly correlated to 
the concentration of peroxynitrite and the keratan-der-
matan fraction of glycosaminoglycans (Table 1).

Doxorubicin injection to rats on background of 
chronic alcoholic hepatitis led to following changes: 
concentration of sulfide anion directly proportional 
strongly correlated to the concentration of nitrites, the 
activity of constitutive NO-synthases, nitrite reductases, 
nitrate reductases and the concentration of the kera-
tan-dermatan fraction of glycosaminoglycans. It was 
also found that sulfide anion is inversely proportionally 
strongly correlated with the concentration of nitrosothi-
ols, free oxyproline and the heparin-heparan fraction of 
glycosaminoglycans (Table 2).

Discussion
The summary of correlation ratios between H2S and 
biochemical parameters of rat liver are presented in 
Fig. 2. In brief, during excessive alcohol intake sulfide 
anion receives strong negative correlation bonds with 
nitrite content, concentration of free L-oxyproline and 
arginase activity (ARG), which were absent under nor-
mal conditions. Stimulation of AMPK cascade by phen-
formin leaves correlation of sulfide anion with arginase 
intact, but removes its correlation with nitrites and 
L-oxyproline, while creating new correlations with ni-
trite reductases (NiR), nitrate reductases (NaR), MDA, 
cNOS, peroxynitrite (ONOO-) and superoxide. 

Fig. 2. Correlation of H2S concentration with markers 
of oxidative-nitrosative stress and extracellular matrix 
metabolism of the liver during chronic alcoholic hepatitis 
modeling and AMPK modulation: (a) influence of 
alcohol intoxication and doxorubicin on H2S correlation 
with biochemical parameters, (b) influence of alcohol 
intoxication on H2S correlation with biochemical 
parameters, (c) influence of alcohol intoxication and 
phenformin on H2S correlation with biochemical 
parameters

Despite its inversed correlation with superoxide pro-
duction, sulfide anion can potentially cause increased 
production of superoxide from NiR and NaR (as parts 
of xanthine oxidoreductase complex), thus leading to in-
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crease of peroxynitrite formation, which may explain ap-
pearance of direct correlation between sulfide anion and 
peroxynitrite during combined influence of phenformin 
and alcohol.  Inhibition of AMPK cascade by doxorubi-
cin leaves correlation of sulfide anion with L-oxyproline 
intact, but removes its correlation with nitrites and ar-
ginase, while creating new correlations with NiR, NaR, 
S-NO, and cNOS. It is worth mentioning, that correla-
tions between sulfide anion and NiR, NaR, and cNOS in 
doxorubicin+alcoholic hepatitis group have different vec-
tor compared to phenformin+alcoholic hepatitis group. 
In doxorubicin+ alcoholic hepatitis group sulfide an-
ion can potentially create conditions under which main 
source of NO production will shift towards predomi-
nance of L-arginine-independent pathway.

The absence of statistically significant correlations in 
the control group of animals may indicate the non-lin-
earity of the relationship between the sulfide anion con-
tent and the investigated biochemical parameters. At 
the same time, modulation of AMPK activity leads to 
the appearance of statistically significant correlations. 
The appearance of an inversely proportional strong re-
lationship between SOD activity and H2S concentration 
under the conditions of stimulation of AMPK activa-
tion by phenformin may be associated with a decrease 
in the production of reactive oxygen species (ROS) by 
mitochondria under the influence of AMPK.34 The ap-
pearance of a correlation relationship similar in direc-
tion and strength between H2S and the concentration of 
the keratan-dermatan fraction of GAG is related to the 
ability of AMPK to directly affect the concentration of 
different fractions of sulfated GAG.35 Reduction of the 
degree of AMPK activation by doxorubicin leads to the 
appearance of a direct strong relationship between H2S 
and nitrite concentration, which may indicate the abili-
ty of H2S to enhance gene expression of constitutive and 
inducible NOS isoforms.36 

Under the conditions of chronic alcoholic hepati-
tis, the appearance of an inversely proportional strong 
relationship between H2S and nitrite concentration is 
noted, which may be related to the ability of ethanol 
to induce the expression of genes of the inducible iso-
form of NOS, regardless of H2S concentration.37 The ap-
pearance of the relationship with similar direction and 
strength between H2S and arginase activity in the group 
of chronic alcoholic hepatitis is also related to the bio-
logical effects of alcohol, namely its ability to decrease 
arginase activity, while H2S can increase its activity.38-39 
The inversely proportional strong relationship between 
the concentrations of H2S and L-oxyproline under con-
ditions of chronic alcoholic hepatitis can be explained 
by the origin of free L-oxyproline, which under condi-
tions of excessive accumulation of alcohol is released 
from collagen fibers during oxidative stress, while H2S 
is a powerful antioxidant.40

Stimulation of the activation of the AMPK cascade 
in the background of simulation of alcohol intoxication 
significantly enhances the effect of H2S on the nitric ox-
ide system. The appearance of inversely proportional 
strong relationships with the activities of constitutive 
NOS isoforms, nitrate reductases and nitrite reductases 
can be explained by the joint inhibitory effect of both 
the AMPK cascade and alcohol on the activity of the 
xanthine oxidoreductase complex, especially on its re-
ductase domain.41-43 Considering the fact that inhibition 
of AMPK cascade activation by doxorubicin completely 
reverses the relationship between H2S and the enzymes 
described above to a directly proportional strong one, 
it can be assumed that AMPK can affect the biological 
function of H2S in relation to the xanthine oxidoreduc-
tase complex. 

H2S has the ability to stimulate the conversion of 
the xanthine oxidoreductase complex into nitrite re-
ductase and promote the formation of nitric oxide from 
this source.44 The blockade of the transition of the xan-
thine oxidoreductase complex, due to the activation of 
AMPK, to nitrite reductase can contribute to the exces-
sive formation of ROS from the oxidase domain, which 
explains the directly proportional strong relationship 
between H2S and ONOO- in the group of combined ex-
posure to phenformin and chronic alcoholic hepatitis. 
Conversely, blockade of AMPK activation and H2S-de-
pendent stimulation of conversion of the xanthine ox-
idoreductase complex to nitrite reductase may explain 
the directly proportional strong relationship between 
H2S and nitrosothiols in a group of animals under com-
bined exposure to doxorubicin and chronic alcoholic 
hepatitis. 

The disappearance of the relationship between H2S 
and arginase activity in a group of animals with com-
bined exposure to doxorubicin and chronic alcoholic 
hepatitis may be associated with a redistribution of the 
effect of H2S on the nitrate-nitrite reductase pathway of 
nitric oxide formation towards the predominance of the 
effect on nitrosothiols, which can modulate the activity 
of arginase by releasing nitrous oxide.45

Modulation of AMPK activity does not change the 
direction and strength of the relationship between H2S 
and the concentration of free L-oxyproline under con-
ditions of chronic alcoholic hepatitis. Changes in the 
relationships between H2S and the concentration of dif-
ferent GAG fractions depend to a greater extent on the 
influence of AMPK on the concentration of the latter 
and require further investigation.35 

The limitation of this study is that we did not access 
the expression of AMPK in studied groups.

Perspectives of further research
Perspective of further research lies in establishing of 
causation between sulfide anion concentration and 
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changes in biochemical parameters with which it has 
shown strong correlations. On the studied models of 
modulation of AMPK cascade during alcohol intoxica-
tion we can establish dependence of abovementioned 
biochemical parameters, especially those, that showed 
significant correlations, from changes in concentration 
of sulfide anion in liver, which can be achieved by addi-
tion of sulfide donors and/or scavengers. Estimation of 
pathogenetic role of sulfide anion in development of al-
coholic hepatitis and its interplay with AMPK cascade 
may open a path for usage of sulfide anion as a patho-
genetically sound treatment of alcoholic hepatitis, free 
from negative impacts of direct influence on AMPK by 
specific modulators. 

Conclusion
Modeling of chronic alcoholic hepatitis leads to the ap-
pearance of correlations between the concentration of 
endogenous H2S and the activity of arginases, the con-
centration of nitrites and free L-oxyproline in the liver 
of rats.

Administration of phenformin under the conditions 
of chronic alcoholic hepatitis modeling expands correla-
tions between endogenous H2S and indicators of oxi-
dative-nitrosative stress in the liver of rats, due to new 
correlations with superoxide anion-radical, peroxyni-
trite, nitrate-nitrite reductases, constitutive NO-synthas-
es and malondialdehyde. However, the administration 
of phenformin leads to the loss of the correlation be-
tween endogenous H2S and the concentrations of free 
L-oxyproline and nitrite.

Administration of doxorubicin under the condi-
tions of chronic alcoholic hepatitis modeling expands 
correlations between endogenous H2S and indicators 
of oxidative-nitrosative stress in the liver of rats, due to 
new correlations with peroxynitrite, nitrate-nitrite re-
ductases, constitutive NO-synthases and nitrosothiols. 
However, administration of doxorubicin leads to a loss 
of correlation between endogenous H2S and arginase ac-
tivity and nitrite concentration.

Declarations
Funding
The authors declare no financial support.

Author contributions 
Conceptualization, A.M. and K.N.; Methodology, A.M.; 
Software, O.A.; Validation, A.M., O.A., O.S. and K.N.; 
Formal Analysis, A.M.; Investigation, A.M. and O.A.; 
Resources, A.M.; Data Curation, A.M. and O.A.; Writing 
– Original Draft Preparation, A.M.; Writing – Review & 
Editing, O.S. and K.N.; Visualization, A.M.; Supervision, 
O.S. and K.N.; Project Administration, A.M.; Funding 
Acquisition, A.M.

Conflicts of interest
The authors declare that no conflicts exist.

Data availability
The data that support the findings of this study are avail-
able from the corresponding author upon reasonable re-
quest.

Ethics approval
Research was conducted in accordance with the stan-
dards of the Council of Europe Convention on Bioethics 
“European Convention for the Protection of Vertebrate 
Animals Used for Experimental and Other Scientific 
Purposes” (1997), general ethical principles of experi-
ments on animals approved by the First National Con-
gress on Bioethics of Ukraine (September 2001) and 
other international agreements and national legislation 
in this area. Research was approved by Ethical Commit-
tee of Poltava State Medical University. 

References
1.	 Mateus I, Prip-Buus C. Hydrogen sulphide in liver glucose/

lipid metabolism and non-alcoholic fatty liver disease. Eur 
J Clin Invest. 2022;52(3):e13680. doi: 10.1111/eci.13680

2.	 Comas F, Moreno-Navarrete JM. The Impact of H2S on 
Obesity-Associated Metabolic Disturbances. Antioxidants 
(Basel). 2021;10(5):633. doi: 10.3390/antiox10050633

3.	 Sukmansky OI. Sulfur-containing gaseous signaling 
molecules. Fiziol Zh. 2017;63(6):106-117. doi: 10.15407/
fz63.06.106

4.	 Zhang XN, Zhao N, Guo FF, Wang YR, Liu SX, Zeng T. 
Diallyl disulfide suppresses the lipopolysaccharide-driven 
inflammatory response of macrophages by activating the 
Nrf2 pathway. Food Chem Toxicol. 2022;159:112760. doi: 
10.1016/j.fct.2021.112760

5.	 Lee JH, Im SS. Function of gaseous hydrogen sulfide in 
liver fibrosis. BMB Rep. 2022;55(10):481-487. doi:10.5483/
BMBRep.2022.55.10.124

6.	 Read E, Milford J, Zhu J, Wu L, Bilodeau M, Yang G. The 
interaction of disulfiram and H2S metabolism in inhibi-
tion of aldehyde dehydrogenase activity and liver cancer 
cell growth. Toxicol Appl Pharmacol. 2021;426:115642. doi: 
10.1016/j.taap.2021.115642

7.	 Ma Y, Ding Q, Qian Q, et al. AMPK-Regulated Autophagy 
Contributes to Ursolic Acid Supplementation-Alleviated 
Hepatic Steatosis and Liver Injury in Chronic Alcohol-Fed 
Mice. ACS Omega. 2022;8(1):907-914. doi: 10.1021/ac-
somega.2c06252

8.	 Na AY, Yang EJ, Jeon JM, Ki SH, Song KS, Lee S. Protective 
Effect of Isoliquiritigenin against Ethanol-Induced Hepatic 
Steatosis by Regulating the SIRT1-AMPK Pathway. Toxicol 
Res. 2018;34(1):23-29. doi: 10.5487/TR.2018.34.1.023

9.	 Jiménez-Vacas JM, Herrero-Aguayo V, Montero-Hi-
dalgo AJ, et al. Clinical, Cellular, and Molecular Evi-
dence of the Additive Antitumor Effects of Biguanides 



574 European Journal of Clinical and Experimental Medicine 2023; 21 (3): 567–575

and Statins in Prostate Cancer. J Clin Endocrinol Metab. 
2021;106(2):e696-e710. doi: 10.1210/clinem/dgaa877

10.	 Zhao H, Swanson KD, Zheng B. Therapeutic Repurposing 
of Biguanides in Cancer. Trends Cancer. 2021;7(8):714-
730. doi: 10.1016/j.trecan.2021.03.001

11.	 Wu T, Zhou S, Qin M, et al. Phenformin and ataxia-telangi-
ectasia mutated inhibitors synergistically co-suppress liver 
cancer cell growth by damaging mitochondria. FEBS Open 
Bio. 2021;11(5):1440-1451. doi: 10.1002/2211-5463.13152

12.	 Jaidee R, Kongpetch S, Senggunprai L, Prawan A, Kukong-
viriyapan U, Kukongviriyapan V. Phenformin inhibits pro-
liferation, invasion, and angiogenesis of cholangiocarcino-
ma cells via AMPK-mTOR and HIF-1A pathways. Naunyn 
Schmiedebergs Arch Pharmacol. 2020;393(9):1681-1690. 
doi: 10.1007/s00210-020-01885-3

13.	 Wang T, Yuan C, Liu J, et al. Targeting Energy Protection 
as a Novel Strategy to Disclose Di’ao Xinxuekang against 
the Cardiotoxicity Caused by Doxorubicin. Int J Mol Sci. 
2023;24(2):897. doi: 10.3390/ijms24020897

14.	 Xu X, Liu Q, Li J, et al. Co-Treatment With Resveratrol 
and FGF1 Protects Against Acute Liver Toxicity After 
Doxorubicin Treatment via the AMPK/NRF2 Path-
way. Front Pharmacol. 2022;13:940406. doi: 10.3389/
fphar.2022.940406

15.	 Kawano I, Adamcova M. MicroRNAs in doxorubi-
cin-induced cardiotoxicity: The DNA damage response. 
Front Pharmacol. 2022;13:1055911. doi: 10.3389/
fphar.2022.1055911

16.	 Luo F, Zhao J, Liu S, et al. Ursolic acid augments the che-
mosensitivity of drug-resistant breast cancer cells to doxo-
rubicin by AMPK-mediated mitochondrial dysfunction. 
Biochem Pharmacol. 2022;205:115278. doi: 10.1016/j.
bcp.2022.115278

17.	 Ma L, Gong Q, Chen Y, Luo P, Chen J, Shi C. Targeting pos-
itive cofactor 4 induces autophagic cell death in MYC-ex-
pressing diffuse large B-cell lymphoma. Exp Hematol. 
2023;119-120:42-57.e4. doi:10.1016/j.exphem.2023.01.001

18.	 Liu SX, Liu H, Wang S, Zhang CL, Guo FF, Zeng T. Di-
allyl disulfide ameliorates ethanol-induced liver steatosis 
and inflammation by maintaining the fatty acid catabo-
lism and regulating the gut-liver axis. Food Chem Toxicol. 
2022;164:113108. doi: 10.1016/j.fct.2022.113108

19.	 Dilman VM, Berstein LM, Zabezhinski MA, Alexandrov 
VA, Bobrov JF, Pliss GB. Inhibition of DMBA-induced car-
cinogenesis by phenformin in the mammary gland of rats. 
Arch Geschwulstforsch. 1978;48(1):1-8.

20.	 Mykytenko AO, Akimov OY, Neporada KS. Influence of 
lipopolysaccharide on the development of oxidative-nitro-
sative stress in the liver of rats under conditions of chron-
ic alcohol intoxication. Fiziol Zh. 2022;68(2):29–35. doi: 
10.15407/fz68.02.029

21.	 Yarmohmmadi F, Rahimi N, Faghir-Ghanesefat H, et 
al. Protective effects of agmatine on doxorubicin-in-
duced chronic cardiotoxicity in rat. Eur J Pharmacol. 
2017;796:39-44. doi: 10.1016/j.ejphar.2016.12.022

22.	 Sugahara S, Suzuki M, Kamiya H, et al. Colorimetric 
Determination of Sulfide in Microsamples. Anal Sci. 
2016;32(10):1129-1131. doi: 10.2116/analsci.32.1129

23.	 Akimov O Ye, Kostenko VO. Functioning of nitric oxide 
cycle in gastric mucosa of rats under excessive combined 
intake of sodium nitrate and fluoride. Ukr. Biochem. J. 
2016;88(6):70-75. doi: 10.15407/ubj88.06.070

24.	 Yelins’ka AM, Akimov OYe, Kostenko VO. Role of AP-1 
transcriptional factor in development of oxidative and 
nitrosative stress in periodontal tissues during systemic 
inflammatory response. Ukr Biochem J. 2019;91(1):80-85. 
doi: 10.15407/ubj91.01.080

25.	 Gaston B, Reilly J, Drazen JM, et al. Endogenous nitrogen 
oxides and bronchodilator S-nitrosothiols in human air-
ways. Proc Natl Acad Sci USA. 1993;90(23):10957-10961. 
doi: 10.1073/pnas.90.23.10957

26.	 Mykytenko AO, Akimov OYe, Yeroshenko GA, Nepo-
rada KS. Influence of NF-κB on the development of ox-
idative-nitrosative stress in the liver of rats under con-
ditions of chronic alcohol intoxication. Ukr Biochem J. 
2022;94(6):57-66. doi: 10.15407/ubj94.06.057

27.	 Korolyuk MA, Ivanova LI, Mayorova IG. Method for 
determination of catalase activity. Laboratory science. 
1988;1:16-19. 

28.	 Matsytska YK, Akimov OY, Mykytenko AO. Influence of 
corvitin and metformin on biochemical changes in lac-
rimal glands of rats during water avoidance stress mod-
eling. Oftalmologicheskii Zhurnal. 2022;97(3):39–44. doi: 
10.31288/oftalmolzh202233944

29.	 Mykytenko AO, Matsytska YK, Akimov OY. Influence of 
lipopolysaccharide and the general adaptation syndrome 
on the development of oxidative-nitrosative stress in the 
lacrimal glands of rats.  Fiziol Zh. 2023;69(2):71-77. doi: 
10.15407/fz69.02.071

30.	 Kostenko VO, Tsebrzhins’kii OI. Production of superoxide 
anion radical and nitric oxide in renal tissues sutured with 
different surgical suture material. Fiziol Zh. 2000;46(5): 
56-62. 

31.	 Volpi N. Purification of heparin, dermatan sulfate and 
chondroitin sulfate from mixtures by sequential pre-
cipitation with various organic solvents. J Chromatogr 
B Biomed Appl. 1996;685(1):27-34. doi: 10.1016/0378-
4347(96)00154-5

32.	 Tatyanets SS. Method for determination of free oxyproline 
in blood serum. Laboratory work. 1985;1:61-62.

33.	 Menshikova VV. Methodical guidelines for the applica-
tion of unified clinical laboratory methods of research. 
1973:96-97.

34.	 Wu S, Zou MH. AMPK, Mitochondrial Function, and 
Cardiovascular Disease. Int J Mol Sci. 2020;21(14):4987. 
doi: 10.3390/ijms21144987

35.	 Shrikanth CB, Jagannath S, Chilkunda ND. AMPK differ-
entially alters sulphated glycosaminoglycans under nor-
mal and high glucose milieu in proximal tubular cells. J 
Biochem. 2021;169(1):75-86. doi: 10.1093/jb/mvaa094



575Role of sulfide anion in the development of chronic alcoholic hepatitis under the conditions of modulation of adenosine monophosphate kinase…

36.	 Yilmaz-Oral D, Kaya-Sezginer E, Asker H, Gur S. Co-ad-
ministration of sodium hydrosulfide and tadalafil modu-
lates hypoxia and oxidative stress on bladder dysfunction 
in a rat model of bladder outlet obstruction. Int Braz 
J Urol. 2022;48(6):971-980. doi: 10.1590/S1677-5538.
IBJU.2022.0207

37.	 Sudhakaran G, Prathap P, Guru A, et al. Reverse pharma-
cology of Nimbin-N2 attenuates alcoholic liver injury and 
promotes the hepatoprotective dual role of improving lipid 
metabolism and downregulating the levels of inflammato-
ry cytokines in zebrafish larval model. Mol Cell Biochem. 
2022;477(10):2387-2401. doi: 10.1007/s11010-022-04448-7

38.	 Trapeznikova SS, Gurtovenko VM, Navasardiants DG. 
Arginase activity in various tissues of rats in alcohol in-
toxication. Vopr Med Khim. 1983;29(4):95-8. 

39.	 Liu Z, Zhu Z, He Y, et al. A Novel Hydrogen Sulfide Donor 
Reduces Pilocarpine-Induced Status Epilepticus and Reg-
ulates Microglial Inflammatory Profile. Front Cell Neuros-
ci. 2021;15:780447. doi: 10.3389/fncel.2021.780447

40.	 Koneru M, Sahu BD, Gudem S, et al. Polydatin alleviates 
alcohol-induced acute liver injury in mice: Relevance of 
matrix metalloproteinases (MMPs) and hepatic anti-
oxidants. Phytomedicine. 2017;27:23-32. doi: 10.1016/j.
phymed.2017.01.013

41.	 Yang KJ, Kim JH, Chang YK, Park CW, Kim SY, Hong YA. 
Inhibition of xanthine oxidoreductase protects against 
contrast-induced renal tubular injury by activating ad-
enosine monophosphate-activated protein kinase. Free 
Radic Biol Med. 2019;145:209-220. doi: 10.1016/j.freerad-
biomed.2019.09.027

42.	Castro GD, Delgado de Layño AM, Costantini MH, Cas-
tro JA. Cytosolic xanthine oxidoreductase mediated bio-
activation of ethanol to acetaldehyde and free radicals in 
rat breast tissue. Its potential role in alcohol-promoted 
mammary cancer. Toxicology. 2001;160(1-3):11-18. doi: 
10.1016/s0300-483x(00)00433-9

43.	 Yamamoto T, Moriwaki Y, Takahashi S, Suda M, Higashi-
no K. Ethanol as a xanthine dehydrogenase inhibitor. Me-
tabolism. 1995;44(6):779-785. doi: 10.1016/0026-0495(95) 
90192-2

44.	Pardue S, Kolluru GK, Shen X, et al. Hydrogen sulfide stim-
ulates xanthine oxidoreductase conversion to nitrite re-
ductase and formation of NO. Redox Biol. 2020;34:101447. 
doi: 10.1016/j.redox.2020.101447

45.	 Ckless K, van der Vliet A, Janssen-Heininger Y. Oxida-
tive-nitrosative stress and post-translational protein mod-
ifications: implications to lung structure-function rela-
tions. Arginase modulates NF-kappaB activity via a nitric 
oxide-dependent mechanism. Am J Respir Cell Mol Biol. 
2007;36(6):645-653. doi: 10.1165/rcmb.2006-0329SM



576 European Journal of Clinical and Experimental Medicine  2023; 21 (3): 576–581

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

http://www.ejcem.ur.edu.pl
European Journal of Clinical and Experimental Medicine 

Eur J Clin Exp Med 2023; 21 (3): 576–581

The effect of different blood groups on visual evoked potentials

Mehmet Tahir Eski  1, Ahmet Yabalak  2, Halime Şahan  2,  
Alper Aziz Hüdai Ayaslı  3, Taha Sezer  4

1 Department of Ophthalmology, Neon Hospital, Erzincan, Turkey
2 Department of Neurology, Düzce University Faculty of Medicine, Düzce, Turkey

3 Department of Neurology, Düzce Atatürk State Hospital, Düzce, Turkey
4 Department of Ophthalmology, Düzce University Faculty of Medicine, Düzce, Turkey

ABSTRACT
Introduction and aim. Purpose of the study is to determine whether it is required to use different standards when evaluating 
visual evoked potential (VEP) measurements of healthy individuals with different blood groups.
Material and methods. The study consisted of healthy individuals with different blood groups who have applied to the ophthal-
mology and neurology outpatient clinic of Düzce University Medical Faculty from January to December 2022. The patients went 
through detailed ophthalmologic examination and VEP test and only the ones with normal results were included to the study. 
Results. The study consisted of 119 individuals, with a blood group distribution of 30 A, 29 B, 30 AB and 30 O. VEP latency and 
amplitude changes were compared and no significant difference was observed within 4 groups in terms of P100 and N70 la-
tency and amplitudes. There was N70 latency prolongation in Rh- group and this difference was found to be statistically signif-
icant (p=0.009). Rh+ group was found to be high in terms of P100 amplitudes and this was considered statistically significant 
(both p=0.023).  
Conclusion. There was no statistically significant difference in the VEP parameters of the individuals with the ABO blood groups 
hence same VEP normal values can be used for ABO blood groups.
Keywords. blood groups, visual evoked potential, Rh factor
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Introduction
ABO system which is known as Blood Group System 
is considered to be the most important system in our 
body, serving as the code of our body. Recognition of 
this importance is followed by amplified awareness and 
constantly increasing number of related studies.1 Due 
to immunological barriers, ABO blood group system 
compatibility is required for all processes from blood 
transfusions to organ transplantation. Besides, blood 
group distribution is not similar in all societies. There 
are even studies suggesting that some conditions like 
tumors and infections and cardiovascular and gastro-

duodenal diseases are more prevalent in certain blood 
groups.1–5 ABO blood group antigen exists in various 
tissues like erythrocyte, thrombocyte and endothe-
lium. The effect of different blood groups on retinal 
nerve thickness was reported in a previous ophthal-
mological study.6

Pattern visual evoked potential (VEP) test is an im-
portant electrophysiological test commonly employed in 
neurology and ophthalmology clinics for the purpose of 
reinforcing the results of unexplained vision loss, neuro-
logical disorders or optic nerve damages. VEP test also 
provides quantitative data about optic tracts from reti-
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na to brain through optic disc.7 When literature is re-
viewed, various studies can be found on the relations 
between optic disorder and blood groups.8–12 Howev-
er, no previous study was found related to the effects of 
blood groups on VEP test.

Aim
Based on all being said and found, we established the 
hypothesis of a possible difference the blood groups 
might have on Pattern Visual Evoked Potential (pVEP) 
test also considering the intense antigen cells in the 
optic and brain tissues. Our purpose was to evaluate 
whether it is required to use different standards in the 
evaluation process of VEP measurements of healthy in-
dividuals with different blood groups.

Material and methods
The ophthalmology and neurology outpatient clinic of 
our hospital conducted this study in compliance with 
the Declaration of Helsinki principles and the approval 
of the institutional ethics committee (182/2022 – Clin-
ical Trial Protocol). Our study was carried out in the 
VEP room of Düzce University, Faculty of Medicine, 
Neurology. First of all, the patients underwent eye ex-
amination. Considering the inclusion and exclusion cri-
teria, VEP test examinations of the patients who were 
suitable for eye and neurologic examination were per-
formed. The study covers the evaluation of healthy indi-
viduals within the age group of 18-50. Each patient has 
not only been informed on the protocols of the proce-
dures as well as the purpose of the study itself but they 
were asked to submit their fully signed consent forms 
as well.

The participating patients were eliminated accord-
ing to the following criteria: patients with addiction, 
drug use, alcohol and smoking history; patients with 
eye surgery history or high intraocular pressure, glau-
coma or any kind of systemic disease like high blood 
pressure or diabetes; patients with neurological con-
ditions or some kind of disorder that might reflect on 
optic disc, like papilledema, optic neuritis, sclerosis or 
similar; patients with eye conditions such as astigma-
tism of over 1D, anisocoria, pupil size of under 3 mm, 
amblyopia, diplopia, cataract, myopia or hyperopia of 
over 3D.

Several tests such as direct and indirect light reflex-
es, slit lamp biomicroscopy, best corrected visual acuity, 
Goldman Applanation Tonometry intraocular pressure 
measurement, eye movement test and fundus examina-
tion were performed for each patient.  Considering any 
possible changes in the results after the dilation, VEP 
test was completed before the dilated fundus examina-
tion. The possibility of any diurnal difference was avoid-
ed by recording all measurements between 9:00‒11:00 
hours.

In our study, 4 different blood groups according 
to A and B antigens, namely A, B, AB and O as well as 
groups for Rh+ and Rh- according to RH factor were 
analyzed.

Keypoint (Dantec, Denmark) device and a 16-inch 
screen were used for VEP measurements. Pattern VEP 
(pVEP) test recording was performed by placing the 
three electrodes (active, reference, ground) such that 
active electrode was 2 cm above the protuberant oc-
cipitalis externa of occipital bone, reference electrode 
was on vertex and ground electrode was on the fore-
head, right at the hairline border.  The patient was than 
seated in a dark room, 1 meter away from a screen with 
a moving board of chess designs and asked to stare at 
a fixed point on the board while his/her electrical po-
tentials emerging in the bilateral occipital cortex were 
recorded. The recording was done for each eye separate-
ly, using the same procedure while keeping the unmea-
sured eye closed.  The specifications of the screen were 
set to; 12*16 pieces of 2-inch equal-sized squares, 99% 
contrast based on Michelson constant, sweep rate of 30 
ms/D and 5uV/D, sensitivity of 30 uV/D and filter of 1 
Hz-200 Hz. Averaging was done by giving 250 stimuli 
and average measurements were calculated automatical-
ly. An experienced electrophysiology technician was ac-
companying the patient throughout the measurements 
in order to monitor his/her staring at the fixation point. 
Patients wearing glasses were measured with their glass-
es on. ISCEV publication on standardization criteria 
and detailed information of visual stimuli respond re-
cording were taken as the base of measurements and all 
recordings of our study were done in compliance with 
the stated criteria.8

SPSS 21.0 (IBM Corp., Armonk, NY, USA) software 
was used to assess the findings. Numbers and percent-
ages were used for categorical variables and average SD 
± was used for countable variables.  In order to eval-
uate the difference between countable variable groups, 
one-way analysis of variance (ANOVA) was employed 
for variables of normal distribution and Kruskal Wallis 
method was employed for variables of non-normal dis-
tribution. In cases of variables where a significant differ-
ence is determined between groups, Post Hoc analysis 
was employed for variables of normal distribution and 
Mann-Whitney U test was employed for non-normal 
distribution in order to determine which groups dis-
played that difference. P<0.05 was defined to be signif-
icant.

Results
The demographic specifications and the VEP latency 
and amplitude differences according to the ABO group-
ing were compared and the obtained results were ana-
lyzed in a table (Table 1). 
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Table 1. Comparison of demographic data and VEP results 
between groupsa

Blood groups A 
(30)

B 
(29)

AB
 (30)

0 
(30)

p

Age 38.47±7.07 33.86±9.25 34.5±12.21 37.43±9.19 0.193*

Gender M/F 12/18 11/18 18/12 15/15 0.2972

L N70 (ms) 78.7±6.09 76.81±6.75 74.23±6.4 76.69±7.26 0.083*

L P100 (ms) 108.17±4.87 107.23±6.36 108.02±5.53 107.0±6.02 0.824*

R N70 (ms) 78.68±5.89 76.31±6.81 74.79±7.08 75.59±8.01 0.166*

R P100 (ms) 107.84±5.52 105.94±5.98 107.38±5.2 105.8±6.62 0.440*

LN70 amp. (μV) 2.23±2.59 1.91±3.13 1.6±1.68 1.11±1.72 0.453¹

LP100 amp.( μV) -6.18±2.61 -7.08±5.48 -7.33±3.4 -7.6±4.16 0.463¹

RN70 amp. (μV) 2.62±2.79 2.33±3.41 1.57±1.55 1.01±1.75 0.058*

RP100 amp.( μV) -6.96±2.17 -8.07±3.75 -7.99±3.43 -7.95±3.71 0.528*

a *One-way analysis of variance (Anova) test; ¹ – Kruskal-
Wallis test; 2 – Chi square test; M – male; F – female; L – left; 
R – right; amp – amplitude; ms –millisecond; μV – microvolt

119 individuals were included to the study out of 
which 30 were blood group A, 29 were blood group 
B, 30 were blood group AB and 30 were blood group 
O. Furthermore, the age average of the participating 
patients was similar among the study groups such as 
38.47±7.07 for blood group A, 33.86±9.25 for blood 
group B, 34.5±12.21 for blood group AB and 37.43±9,19 
for blood group O, hence the difference was found to 
be statistically not significant (p=0.193). Likewise, the 
study groups were similar in terms of gender distribu-
tion (M/F), such as 12/18 for blood group A, 11/18 for 
blood group B, 18/12 for blood group AB and 15/15 for 
blood group O, hence the difference was found to be sta-
tistically not significant (p=0.297).

Table 2. Comparison of data according to Rh blood groupsa

Rh blood groups Rh + 
(101)

Rh- 
(18)

p

Age 35.51±39.28 39.28±10.70 0.232²

Gender M/F 44/57 12/6 0.070¹

L N70 (ms) 74.41±6.37 77.62±8.72 0.231²

L P100 (ms) 107.59±5.89 107.72±4.34 0.997²

R N70 (ms) 75.53±6.99 80.88±5.68 0.009²

R P100 (ms) 106.63±6.07 107.38±4.52 0.829²

LN70 amp. (μV) 1.65±2.41 2.08±2.08 0.417²

LP100 amp. (μV) -7.33±4.21 -5.43±2.17 0.023²

RN70 amp. (μV) 1.80±2.55 2.34±2.46 0.436²

RP100 amp.( μV) -8.04±3.28 -6.03±3.02 0.023²

a ¹ – Chi square test; ² – Mann-Whitney U test;  M – male; 
F – female; L – left; R – right; amp – amplitude; ms –
millisecond; μV – microvolt

According to our findings there was no statistical-
ly significant difference between the P100 and N70 la-
tencies of both right and left eye of the participants in 
all four blood groups (p=0.440, p=0.166 right eye re-
spectively and p=0.824, p=0.083 left eye respectively). 
Likewise, there was no statistically significant difference 

between the P100 and N70 amplitudes of all four blood 
groups (p=0.528, p=0.058 right eye respectively and 
p=0.463, p=0453 left eye respectively).

The demographic specifications and the VEP laten-
cy and amplitude differences according to the Rh clas-
sification were compared and the obtained results were 
analyzed in a table (Table 2).   

The age average of the participating patients was 
similar among the study groups such as 35.51±39.28 
for Rh+ blood group and 39.28±10.70 for Rh- blood 
group, hence the difference was found to be statistical-
ly not significant (p=0.232). Likewise, the study groups 
were similar in terms of gender distribution (M/F), such 
as 44/57 for Rh+ blood group and 12/6 for Rh- blood 
group, hence the difference was found to be statistically 
not significant (p=0.070).

According to our findings there was no statistical-
ly significant difference between the P100 latencies of 
both right and left eye of the participants in both groups 
(p=0.829, p=0.997 respectively).  A prolongation of N70 
latency was observed in the left eyes of Rh- group and 
the difference was found to be statistically significant 
(p=0.009). Furthermore, P100 amplitudes of both right 
eye and left eye of Rh+ group were found statistically 
high (p=0.023 both eyes). There was no statistically sig-
nificant difference between the other parameters.

Discussion
In our study, we found that ABO/Rh blood groups had 
a statistically significant effect on some of the values re-
lated to VEP.

We know that blood groups have various effects on 
the body. There are studies showing that cancer cases are 
seen more frequently in certain blood groups.13,14 There 
are also studies showing some effects of blood groups 
on vascular systems.15–17 Furthermore, there are stud-
ies showing the effects of blood groups on brain and 
nerve systems.15,18,19 Studies related to nerve system have 
also been detailed in terms of effects of blood groups 
on sense of pain, sense of taste and hearing (Cochlear 
nerve).20–22 It is a known fact that there are studies relat-
ed to the impact of blood groups on eye conditions.6,8,9,23 
In other words, there are studies covering the effect of 
blood groups on tissues starting from cornea and going 
onto brain.  But there are no studies related to their ef-
fect on VEP. Comparison of data was not achieved since 
our study is the first study on this topic in literature.

When literature on the effects of ABO blood groups 
on eye conditions is reviewed, it can be seen that there is 
no consensus. Naderan et al. found no statistically sig-
nificant correlation in their study of 626 individuals on 
blood groups and refraction errors relationship.9 Fur-
thermore, Leske et al. did not find any correlation be-
tween the ABO blood groups and primary open-angle 
glaucoma (POAG).23 Yet in another study, it was con-
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cluded that both zonular cataract and corneal dystro-
phy were seen more commonly among the people with 
blood group A whereas blood group B was found to have 
a correlation with zonular cataract and blood group O 
was found to have a correlation with myopia and nucle-
ar cataract.24 As a result of their study with POAG pa-
tients, Khan et al. found a correlation between the blood 
groups B and Rh-.11 According to the study conducted by 
Garg and Pahwa, primary open angle glaucoma (POAG) 
and primary close angle glaucoma (PCAG) were more 
commonly seen in blood groups A and B compared to 
blood groups AB and O which were observed much 
less.25 Additionally, Lavinsky et al. conducted a study 
with 16 patients who went through retrobulbar/peribul-
bar anesthesia due to cataract surgery where they per-
formed VEP examinations 1 month prior and 1 month 
after the anesthesia and found no statistically signifi-
cant difference.26 In their blepharospasm study, Eski MT 
et al. showed that the decrease of the pressure on optic 
disc caused some changes on the VEP.27 Teberik et al., in 
their blood group study including retina, choroid and 
optic nerve, found retina thickness were no statistical-
ly significant.6 In similar to our study, there was no sta-
tistically significant difference in P100, P70 latency and 
amplitudes with respect to ABO phenotyping but there 
was prolongation in the N70 latencies of Rh- group and 
an increase in P100 amplitude in Rh+ group in terms of 
Rh phenotyping. Neuroophthalmological abnormalities 
like loss of visual field are where differential glycosyla-
tion patterns are most commonly seen. Earlier, the dif-
ferent features of these abnormalities have been proven 
to be the suppressed synthesis of some oligosaccharides 
portions of glycoproteins which were originating from 
the defects in genes that encode glycosyltransferases. 
Furthermore, glycosyltransferases enzymes have been 
shown to reflect the expression of carbohydrate mark-
ers of ABO/Rh blood groups. Therefore, the expressed 
glycosyltransferase in individuals with A/B or H antigen 
may indicate an eye disease.  

On the other hand, we have not found any studies 
on blood groups and VEP in our literature review.  It 
would be valuable to assess blood subgroups with re-
gards to neuroophthalmological conditions.  Further 
analyses ae highly recommended to get a better under-
standing the reasons underlying this relation.

Smith et al., conducted a study on taste bud in 
terms of the effects of blood groups on nerve systems 
and found that some senses are more dominant in cer-
tain blood groups.22 Blood antigens which are devel-
oped either by adding N-acetyl galactosamine residue 
or galactose residue to H antigens of A- or B- positive 
individuals respectively, were only found in cell mem-
branes of the granular cell layer. However, the relation 
between the antigen expression and epithelial cell dif-
ferentiation is quite different with rats. That is, in case 

of rats, N-acetyllactosamine is in the upper spinous and 
granular cell layers whereas, B antigen is in the basal and 
parabasal layers and H antigen is in the spinous cell lay-
er.  Even though the sequence of the relation is opposite 
of what is observed in humans, the expression of mole-
cules cross-reacting with ABO / H antigens of rats is re-
lated to nervous cellular differentiation. The H antigen 
was also observed on the surface of not only the nerve 
cells in the tongue epithelium but also on the majority 
of the nerve cells.  This observation in the study suggests 
that carbohydrate structure can be considered as the fea-
ture of nerve cells at intermediate stage of differention.22 
We believe that there might be an effect on VEP through 
a similar mechanism of nerves.

Study limitations
There are some limitations to this preliminary study. 
First of all, it consists of relatively small sample quantity. 
Secondly, the lack of previous studies on VEP prevented 
any possible data comparison studies.   Lastly, the study 
has been conducted with healthy patients, therefore, we 
do not know what the results would have been with car-
diovascular patients. On the other hand, the strength of 
our study is the fact that it is the first and only study in 
literature. Hence, we do believe that this study will serve 
its purpose of providing a basic information of blood 
groups in healthy individuals, in the literature.

Conclusion
VEP test, with an ever-increasing importance, is a 
non-invasive measurement method which is being fre-
quently used in neuro-ophthalmologic evaluations. On 
the other hand, various effects of blood groups on the 
body are observed with an elevating importance. Fur-
thermore, it is highly important to know the normal 
values and the factors that might affect these normal 
values during the evaluation of VEP results.  The el-
evating importance of the VEP test, when combined 
with the lack of sufficient blood group studies despite 
the current improvements driven us to the idea of pur-
suing this issue.  In our study, we found statistically sig-
nificant difference in VEP values related to Rh antigen. 
Therefore, it suggests that different VEP normal val-
ues ​​can be used for patients according to the Rh group. 
Nevertheless, we do suggest to conduct further stud-
ies on a multi-centered level with a higher quantity of 
participants.
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ABSTRACT
Introduction and aim. Palliative care is an approach to improve the quality of life of patients and their families facing problems 
associated with life-threatening illnesses or old age, to manage their pain, distress, and other symptoms, improving their quali-
ty of life, and providing psychological support. This study was designed to identify the care practices planned by nurses for the 
health issues of palliative surgical patients.
Material and methods. This is a retrospective, cross-sectional, descriptive study. The data was collected from digital records of 
the two state hospitals in the Western Black Sea Region of Turkey between January 2019 and January 2020. The research was 
completed with a total of 391 data of patients undergoing palliative surgery. Frequency and percentage distributions were 
used in descriptive statistics. 
Results. The frequency of symptoms observed in patients were determined as cough and sputum (81.8%), dehydration 
(73.9%), dyspnea (71.9%), fatigue (49.9%), loss of appetite-weight (49.9%), insomnia (44%), pain (37.6%), nausea (29.2%), 
and constipation (23.8%). The planned nursing diagnoses for these symptoms were identified as risk for falls, imbalanced 
nutrition, risk for impaired skin integrity, risk for infection, risk for aspiration, deficient knowledge, risk for impaired respi-
ratory function, constipation, ineffective airway clearance, pain, risk for deficient fluid volume, sleep deprivation, impaired 
gas exchange respectively.
Conclusion. This study highlights the insufficient planning of nursing care for the symptoms of palliative surgical patients 
receiving palliative care in our country. Therefore, it is recommended that palliative care nurses be supported with in-service 
training on appropriate care planning topics.
Keywords. nursing, nursing care, palliative care, palliative surgery, symptom management

ORIGINAL PAPER

Wydawnictwo UR 2023
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2023.3.26

Corresponding author: Özge Uçar, e-mail: ozgeenginucar@gmail.com

Received: 12.04.2023 / Revised: 25.06.2023 / Accepted: 16.07.2023 / Published: 30.09.2023

Uçar Ö, Çelik S, Karahan E, Altıntaş S. Nursing care for symptoms seen in patients undergoing palliative surgery – a retrospective stu-
dy. Eur J Clin Exp Med. 2023;21(3):582–589. doi: 10.15584/ejcem.2023.3.26.

Introduction
The advancement of medical care with technology and 
the development of new treatments for chronic illnesses 
have increased the fight against diseases and extended 
survival times. However, these advancements also lead 
to longer experiences of chronic illness and more pain 
and suffering caused by these illnesses.1,2 In this sense, 
centers where patients and healthy individuals can eas-
ily access healthcare services, receive continuous, com-
prehensive, and integrated care, and particularly receive 

effective support in palliative care are crucial for family 
and community health.3,4 

Palliative care is an approach to improve the quali-
ty of life of patients and their families facing problems 
associated with life-threatening illnesses or old age, to 
manage their pain, distress, and other symptoms, im-
proving their quality of life, and providing psychologi-
cal support (WHO, 2020). Palliative care is provided to 
individuals with life-threatening illnesses such as motor 
neuron diseases like Alzheimer’s and dementia, cancer, 
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heart disease, cirrhosis, chronic obstructive pulmonary 
disease, diabetes, HIV/AIDS, kidney failure, multiple 
sclerosis, rheumatoid arthritis, Parkinson’s disease, and 
tuberculosis.3,5 The aim is to prevent the symptoms as-
sociated with all of these illnesses such as pain, dyspnea, 
fatigue, and others through the use of pharmacological 
and non-pharmacological methods, and to provide the 
patient with a comfortable life until the end of life.6-8

Palliative surgery is a surgical intervention aimed 
at relieving a patient’s symptoms and thereby improv-
ing their quality of life, typically in those with a poor 
prognosis or life-threatening illness. The treatment and 
care techniques used in palliative surgery run parallel 
to those used in curative surgery.9 Nowadays, “palliative 
surgery” is a term used for all surgical procedures aimed 
at alleviating symptoms caused by advanced disease and 
improving quality of life. Overlooking the necessity of 
palliative care in surgical patients can result in greater 
discomfort for patients in the later stages of the disease 
or even in the end-of-life period.6 Clinicians and nurses 
need to have appropriate experience and knowledge to 
provide good palliative care.2,6 Palliative surgery is a se-
ries of planned surgical procedures aimed at supporting 
patients to live as well as possible for as long as possi-
ble and determining appropriate treatment. Patient and 
family participation in care should be ensured to help 
them cope with the situation in their remaining life.10

During this period, nurses have significant respon-
sibilities. It is undeniable that timely and effective nurs-
ing interventions facilitate symptom management for 
patients requiring palliative treatment and care, and 
lead to positive patient outcomes such as improving pa-
tient and family quality of life.11

Palliative care nursing aims to approach the patient 
and family holistically, in collaboration with all disci-
plines, in order to improve the patient’s quality of life.12 
In pursuit of this goal, nurses play a prominent role not 
only as evidence-based care providers, but also as edu-
cators and leaders.13 Given all of this, it is essential that 
nurses possess the necessary knowledge and skills in 
palliative care.6 Particularly in the palliative care phase 
where patients may be struggling with symptoms, nurses 
should have a strong understanding of symptom man-
agement and develop and implement comprehensive 
care plans that encompass physical, psychosocial, and 
spiritual dimensions.6 Studies have shown that proper 
symptom management in palliative care reduces treat-
ment time and costs, and shortens hospital stays.1,13 In 
the literature, many studies are showing that palliative 
surgery reduces symptoms. On the other hand, there are 
findings related to symptom management and nursing 
care in all palliative patients. However, no data investi-
gating the effect of nursing care on symptoms in pallia-
tive surgery patients were found. However, it is thought 
that the success of palliative surgery may also be affected 

by the quality of nursing care provided during and after 
the perioperative period. 

Aim
This study was designed to identify nursing diagnoses 
addressed by nurses for the health problems and symp-
toms of palliative surgical patients hospitalized in a pal-
liative care unit.

Material and methods
Study design
This study is a retrospective cross-sectional descriptive 
research.

Study questions
	– What are the common symptoms in palliative sur-

gery patients?
	– What are the common treatment methods used in 

palliative surgery patients?
	– What are the commonly used nursing diagnoses in 

palliative surgery patients?

Sample
This retrospective study was conducted on palliative 
surgical patients who were treated at the Palliative 
Care Centers of two state hospitals located in the West-
ern Black Sea region between January 2019 and Janu-
ary 2020. Palliative surgical patients who were over 18 
years of age, had undergone at least one surgical pro-
cedure, had been hospitalized at least once, and had 
been discharged with complete data were included in 
the study. Patients who had not undergone palliative 
surgery as their hospitalization purpose but had un-
dergone it once during their hospitalization were also 
included in the study. For patients with multiple hospi-
talizations, only the first hospitalization was taken into 
account. A total of 391 patient records were included 
in the study.

Data collection
In this study, data was collected over a period of 1 year 
by the researcher in the palliative care centers of two 
state hospitals located in the Western Black Sea region. 
The palliative care centers were 16-bed and 18-bed units 
accepting adult palliative patients. There were 12 nurs-
es and 14 nurses working in the unit, all with at least 
a bachelor’s degree. The nurses’ years of experience 
ranged from 2 to 22 years. Data were obtained retro-
spectively by examining the hospital’s digital archives of 
527 patients who were followed up and treated in the 
palliative care center. Only the first admission of pa-
tients with multiple admissions was evaluated. 136 pa-
tients who did not meet the inclusion criteria, stayed less 
than 24 hours or had insufficient medical records were 
excluded from the study. A total of 391 patients were in-
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cluded in the study, and their demographic characteris-
tics, admission indications, comorbidities, presence and 
type of malignancy, length of stay, Glasgow coma scale, 
pain scale, symptoms, nursing diagnoses, and discharge 
status were recorded using a data collection form pre-
pared by the literature, based on the evaluation of their 
first admission.

Table 1. Characteristics of patients (n=391)a

Characteristics n %

Gender Female 201 41.5

Male 190 39.3

Education status Illiterate 98 25.1

Literate	 220 56.3

Primary school 18 4.6

High school 43 11.3

University 11 2.8

Smoking status Smoking 120 30.7

Not smoking 271 69.3

Nutrition Oral 61 15.6

NG 25 6.4

PEG 305 78.0

Dependent  
Mobilization

Dependent 299 76.5

Independent 92 23.5

Mean ±SD Min.-Max.

Age 74.63±11.28 44–96

BMI 25.31±4.03 15.43–34.13

Length of stay 26.12±12.31 3–92

Assessment scales Glasgow Coma Scale 9.73±1.48 8–13

Pain Scale* 3.69±2.44 0–6

Braden Scale 11.49±1.61 0–12

a SD – standard deviation; BMI – body mass index; * – the 
VAS (Visual Analog Scale) pain scale has been used

Statistical analysis
The collected data was analyzed usiwereIBM SPSS Sta-
tistics (V25.0, IBM Corporation). Descriptive statistics 
such as numbers, percentages, means, and standard de-
viations were used to evaluate the obtained data. Cross 
table was used for Symptoms, palliative surgery oper-
ations and nursing diagnosis. Skewness and kurtosis 
coefficients of the scores were examined and it was ob-
served that these coefficients were within the range of 
±2 (George and Mallery, 2010). No missing data was de-
tected in the dataset.

Ethics approval
This study was conductedbyh the Helsinki Declaration. 
The study was approved by the institutional ethics com-
mittee of Bartin University (No. 2020-BRT-08). Insti-
tutional permission was obtained from the Ministry of 
Health of the Republic of Turkey, the Provincial Health 
Directorate to which the hospital is affiliated, and the 
hospital (2020-05-20T-14). Oral consent was obtained 
from the responsible physician and nurses of the palli-

ative care unit of the state hospital where the data was 
collected. Since this was a retrospective study and per-
sonal data ofthe  patients were not included, informed 
consent from patients was not necessary and the data 
were obtained from the hospitals’ digital databases.

Results
The mean age of the patients was 74.63±11.28. The average 
length of stay in the palliative care center was 26.12±12.31 
days. Of the patients, 41.5% were female and 39.3% were 
male. 76.5% of the patients had impaired motor activity, 
and 30.7% were smokers. The mean body mass index of 
the patients was found to be 25.31±4.03. 15.6% of the pa-
tients were receiving oral nutrition, 6.4% were receiving 
nasogastric tube feeding, and 78% were receiving percu-
taneous endoscopic gastrostomy tube feeding. The aver-
age Glasgow Coma Scale score of the patients was 9.73, 
the average Braden Scale score for pressure ulcer risk as-
sessment was 11.49, and the average pain score measured 
with VAS was 3.69 (Table 1).

Nursing diagnoses planned by nurses for the symp-
toms were determined as follows: risk for falls (98.2%) 
was the most common nursing diagnosis, followed by 
Imbalanced nutrition (87.7%), Risk for impaired skin 
integrity (72.6%), Risk for infection (63.4%), Risk for 
aspiration (60.1%), Deficient knowledge (50.9%), Risk 
for impaired respiratory function (48.6%), Consti-
pation (17.4%), Ineffective airway clearence (15.6%), 
Pain (10.7%), Risk for deficient fluid volume (10.7%), 
Impaired gas exchange (10.2%), and Sleep deprivation 
(8.2%) (Table 2).

Table 2. Nursing diagnoses applied to palliative care 
patients (n=391)a

Nursing Diagnoses n %

Risk for aspiration 235 60.1

Risk for impaired respiratory function 190 48.6

Risk for infection 248 63.4

Risk for impaired skin integrity 284 72.6

Risk for falls 384 98.2

Imbalanced nutrition 343 87.7

Pain 42 10.7

Deficient knowledge 199 50.9

Risk for deficient fluid volume 42 10.7

Ineffective airway clearance 61 15.6

Anxiety 33 8.4

Constipation 68 17.4

Sleep deprivation 32 8.2

Impaired gas exchange 40 10.2

Total 391 100

a Multiple responses

The frequency of symptoms observed in patients 
was determined as wounds (93.9%), cough (81.8%), de-
hydration (73.9.2%), dyspnea (71.9%), fatigue (49.9%), 
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loss of appetite-weight (49.9%), insomnia (44%), pain 
(37.6%), nausea and vomiting (29.2%), and constipation 
(23.8 %) (Table 3).

According to Table 3, it was determined that nurs-
es most frequently provided care to patients with a di-
agnosis of fall risk for all symptomsWhen evaluating 
nursing diagnoses related to experienced symptoms, it 
was found that there were relatively low frequencies of 
diagnoses for patients experiencing specific symptoms. 
Among patients with pain symptoms, the diagnosis of 
pain was given in 3.3% of cases. For those experiencing 
insomnia, disruptions in sleep patterns were diagnosed 
in 4.3% of cases. Constipation diagnoses were assigned 
for patients with constipation issues at a rate of 4.1%. 
In cases where patients developed wounds, the diagno-
ses of infection risk (59.3%) and impaired skin integrity 
risk (67.5%) were more prevalent. For patients with de-
hydration, the diagnosis of fluid volume imbalance risk 
was identified in 8.7% of cases. Similarly, among patients 
complaining of cough and sputum, nursing diagnoses 
such as ineffective breathing pattern (40.2%), ineffective 
airway clearance (13.6%), and impaired gas exchange 
(5.4%) were identified by nurses with less frequency 
compared to the diagnosis of fall risk. Nursing diagno-

ses of nutritional imbalance (45.5%) and fluid volume 
imbalance (5.4%) were also assigned less frequently as 
nursing diagnoses compared to the diagnosis of fall risk 
in patients experiencing appetite and weight lossPatients 
experiencing dyspnea were diagnosed with a risk of im-
paired breathing pattern at a rate of 32.7%, ineffective 
airway clearance at a rate of 11.3%, and impaired gas ex-
change at a rate of 7.9%. In patients suffering from weak-
ness and fatigue, the most common diagnosis was a risk 
of falls, accounting for 48.6% (Table 3).

According to Table 4, the most common palliative 
surgical treatments were as follows: percutaneous endo-
scopic gastrostomy (PEG) at a rate of 71.6%, wound sur-
gery at a rate of 71.1%, tracheostomy at a rate of 60.9%, 
colostomy at a rate of 31.4%, cystostomy procedure at 
a rate of 30.6%, and biopsy at a rate of 27%.

Table 4 includes a cross-tabulated table comparing 
nursing diagnoses according to palliative surgical treat-
ments. According to this, the most commonly assigned 
nursing diagnosis in patients, regardless of the type of 
palliative surgical procedure, was the risk of falls. In pa-
tients with PEG, the nursing diagnosis of risk of falls was 
followed by diagnoses of nutritional imbalance (60.3%), 
risk of aspiration (44.4%), and fluid volume imbalance 

Table 3. Distribution of nursing diagnoses according to patients’ symptoms in palliative care centers (n=391)a
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Symptoms*

Pain
n 94 80 94 103 146 131 13 77 12 25 11 26 14 14 147

% 24.0 20.5 24.0 26.3 37.3 33.5 3.3 19.7 3.1 6.4 2.8 6.6 3.6 3.6 37.6

Nausea and vomiting
n 67 54 77 85 110 104 9 55 12 20 8 25 12 11 114

% 17.1 13.8 19.7 21.7 28.1 26.6 2.3 14.1 3.1 5.1 2.0 6.4 3.1 2.8 29.2

Insomnia
n 96 85 99 126 169 147 15 96 15 22 10 27 17 12 172

% 24.6 21.7 25.3 32.2 43.2 37.6 3.8 24.6 3.8 5.6 2.6 6.9 4.3 3.1 44.0

Constipation
n 55 43 56 69 92 84 13 48 9 16 11 16 6 12 93

% 14.1 11.0 14.3 17.6 23.5 21.5 3.3 12.3 2.3 4.1 2.8 4.1 1.5 3.1 23.8

Wounds**
n 223 178 232 264 362 321 42 186 42 55 33 63 29 39 367

% 57.0 45.5 59.3 67.5 92.6 82.1 10.7 47.6 10.7 14.1 8.4 16.1 7.4 10.0 93.9

Dehidratation
n 176 138 190 202 284 252 37 139 34 44 28 48 25 33 289

% 45.0 35.3 48.6 51.7 72.6 64.5 9.5 35.5 8.7 11.3 7.2 12.3 6.4 8.4 73.9

Fatique- weakness
n 123 73 119 145 190 166 23 109 27 18 18 21 12 24 195

% 31.5 18.7 30.4 37.1 48.6 42.5 5.9 27.9 6.9 4.6 4.6 5.4 3.1 6.1 49.9

Coughing-sputum
n 184 157 203 235 313 280 33 161 32 53 27 61 24 34 320

% 47.1 40.2 51.9 60.1 80.1 71.6 8.4 41.2 8.2 13.6 6.9 15.6 6.1 8.7 81.8

Loss of appetite-weight 
n 121 105 130 131 191 178 28 86 18 34 21 33 22 21 195

% 30.9 26.9 33.2 33.5 48.8 45.5 7.2 22.0 4.6 8.7 5.4 8.4 5.6 5.4 49.9

Dyspnea
n 164 128 183 206 276 247 31 142 31 44 25 53 22 31 281

% 41.9 32.7 46.8 52.7 70.6 63.2 7.9 36.3 7.9 11.3 6.4 13.6 5.6 7.9 71.9

Total
n 235 190 248 284 384 343 42 199 42 61 33 68 32 40 391

% 60.1 48.6 63.4 72.6 98.2 87.7 10.7 50.9 10.7 15.6 8.4 17.4 8.2 10.2 100

a * – multiple responses; ** – diabetic ulcers, pressure ulcers, arterial ulcers, venous leg ulcers



586 European Journal of Clinical and Experimental Medicine 2023; 21 (3): 582–589

(8.5%). In patients who underwent tracheostomy, nurs-
ing diagnoses included a risk of aspiration at a rate of 
34.4%, risk of impaired breathing pattern at a rate of 
30.6%, ineffective airway clearance at a rate of 9.6%, and 
impaired gas exchange at a rate of 6.1%. In patients who 
underwent wound surgery procedures such as grafting, 
flaps, debridement, and vacuum-assisted closure (VAC), 
the most common nursing diagnosis after the risk of 
falls was impaired skin integrity risk, which was identi-
fied at a rate of 50.7%. Among patients who underwent 
biopsy procedures, the highest percentage of diagnoses 
was the risk of falls at 25.9%, followed by impaired skin 
integrity risk at 20.9%, knowledge deficit at 13.8%, and 
pain at 3% (Table 4).

Discussion
Palliative care has become an important field that the 
whole world has been giving importance to in recent 
years due to the increasing aging population and related 
chronic diseases. In the terminal phase of patients, it is 
evident that palliative care is necessary for maximizing 
their quality of life as much as possible in their final mo-
ments, and for the participation of both the patient and 
their family. This retrospective cross-sectional study was 
conducted with 391 patients to determine the palliative 
care profile in Turkey and the interventions of nurses.

In our current study, the most common symp-
toms were coughing, dehydration, wounds, dyspnea, 
fatigue, insomnia, pain, nausea, and constipation. In a 
study on care in the terminal phase, 72% of the patients 
had cancer.14 Thrane et al. found that 60.5% of patients 

were admitted to palliative care due to pain, 53.9% due 
to neurological diseases, and 51.2% due to congenital 
disorders.15 In a systematic review of palliative care in 
Australia, the main reasons for admission were cancer 
(42%), non-cancer diseases (8%), and terminal condi-
tions (12%), such as heart failure and renal failure.16 The 
same study reported that pain was more common in 
male patients, and the most common symptoms for all 
patients were difficulty breathing, nausea/vomiting, and 
dementia.16 In a study conducted in Turkey, the most 
common reasons for admission were inadequate nutri-
tion, care education, pain, and pressure ulcers. The fre-
quency of reasons for admission to palliative care can 
vary from region to region, and the low number of pa-
tients admitted for cancer in our study may be due to 
the lack of oncology specialists in our region. Another 
study conducted in Turkey showed similar reasons for 
admission to palliative care.17 Therefore, while our study 
is parallel to Miniksar and Aydın’s study, it differs from 
other studies in terms of reasons for admission. Howev-
er, differences in reasons for admission were observed in 
all other studies.

In our study, the most common symptoms observed 
were cough, dehydration, dyspnea, weight loss, fatigue, 
insomnia, pain, nausea, and constipation in order of fre-
quency. According to an analysis conducted by Pang et 
al., fatigue was identified as the most frequently encoun-
tered symptom, with a rate of 96%. This was followed by 
sleep problems at 94.8% and pain at 92.5%.18 In a study 
conducted by Cantero et al. on symptom management 
in palliative care patients, the most common symptoms 

Table 4. Distribution of nursing diagnoses according to palliative surgical treatments in palliative care centers (n=391)a
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Surgical treatments for palliative purposes*

Drains
n 76 55 76 92 117 106 15 59 13 19 13 18 11 17 121
% 20.9 15.2 20.9 25.3 32.2 29.2 4.1 16.3 3.6 5.2 3.6 5.0 3.0 4.7 33.3

PEG
n 161 124 161 187 254 219 29 136 31 34 21 40 21 28 260
% 44.4 34.2 44.4 51.5 70.0 60.3 8.0 37.5 8.5 9.4 5.8 11.0 5.8 7.7 71.6

Tracheostomy
n 125 111 145 160 215 193 23 104 25 35 18 43 20 22 221
% 34.4 30.6 39.9 44.1 59.2 53.2 6.3 28.7 6.9 9.6 5.0 11.8 5.5 6.1 60.9

Colostomy
n 69 52 73 87 109 101 13 55 12 19 11 19 9 14 114
% 19.0 14.3 20.1 24.0 30.0 27.8 3.6 15.2 3.3 5.2 3.0 5.2 2.5 3.9 31.4

Cystostomy
n 69 53 73 84 107 97 14 52 13 16 13 19 10 15 111
% 19.0 14.6 20.1 23.1 29.5 26.7 3.9 14.3 3.6 4.4 3.6 5.2 2.8 4.1 30.6

Wound surgery**
n 159 129 162 184 252 217 28 135 28 35 20 42 23 26 258
% 43.8 35.5 44.6 50.7 69.4 59.8 7.7 37.2 7.7 9.6 5.5 11.6 6.3 7.2 71.1

Biopsy
n 58 45 60 76 94 87 11 50 9 16 10 15 7 13 98

% 16.0 12.4 16.5 20.9 25.9 24.0 3.0 13.8 2.5 4.4 2.8 4.1 1.9 3.6 27

Total
n 217 180 230 264 356 315 39 183 42 56 30 64 29 37 363

% 59.8 49.6 63.4 72.7 98.1 86.8 10.7 50.4 11.6 15.4 8.3 17.6 8.0 10.2 100

a * – multiple responses; ** – greft, flept, debritman, VAC
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were ranked as pain, fatigue, nausea, depression, anxi-
ety, drowsiness, shortness of breath, anorexia, sleep dis-
orders, and malaise.19 In a study conducted in 2022, the 
most common problems in palliative patients were re-
ported as nausea, pain, fatigue, and sleep problems.20 
In a study conducted on 145 patients in Denmark, the 
most common symptoms were recorded as pain and 
deterioration in physical condition.21 In another study, 
the most common symptoms in palliative patients 
were reported as nausea, pain, drowsiness, shortness 
of breath, and loss of appetite, respectively.22 Consid-
ering all these results, similar symptoms were observed 
in palliative care patients at different frequencies. This 
may be due to cross-cultural differences in the popula-
tions of patients admitted to palliative care clinics and 
shortcomings in healthcare. When examining the nurs-
ing diagnoses used according to patients’ symptoms, it 
can be observed that nurses most frequently assigned 
the diagnosis of fall risk for all symptoms. It has been 
determined that nursing diagnoses consistent with the 
symptoms were assigned; however, the rates were found 
to be quite low. This situation suggests that nurses may 
not be actively and accurately utilizing nursing diagno-
ses according to patients’ symptoms. Furthermore, the 
diagnosis of anxiety was assigned to a total of 8.4% of 
all patients. No nursing diagnoses related to the spiritu-
al and religious care of palliative patients were found. In 
previous studies, it has been noted that the most com-
mon nursing diagnoses in palliative patients are anxiety 
and spiritual care diagnoses.23,24

According to our research, the most commonly 
performed palliative surgical procedures for patients in 
palliative care clinics include PEG placement, wound 
surgery, tracheostomy, colostomy, cystostomy, and biop-
sy procedures. It has been observed that the most com-
monly used nursing diagnosis in patients, regardless of 
the type of surgical procedure, is the risk for fall. The 
utilization rate of diagnosis specific to surgical proce-
dures is indeed quite low. This situation indicates that 
nurses are not utilizing specific diagnoses for pallia-
tive surgical patients. On the other hand, it is also con-
sidered that this situation may stem from the nurses’ 
inadequacy in documentation, despite providing com-
prehensive care in all areas.

Patients receiving palliative care require planned and 
comprehensive nursing care during their end-of-life peri-
od. When evaluating the data obtained, it was found that 
the most common diagnosis given to patients was malnu-
trition. However, it is noteworthy that diagnoses such as 
risk for fall, risk for infection, risk for impaired skin integ-
rity, and risk for impaired respiratory function followed 
closely. According to a study published by Carpenter et 
al., nursing interventions focused on three main strate-
gies: (1) advanced care planning, (2) personnel education 
(e.g.. teaching general concepts in a classroom or sem-

inar) or patient/family education (e.g. guiding practical 
palliative care skills), and (3) integration of the palliative 
care team.25 In their study on palliative patients with lung 
cancer, Naito et al. conducted a feasibility study that in-
cluded early multimodal interventions for nutrition, ex-
ercise and mobility, and risk for fall, and found that early 
interventions were beneficial for patients.26 A study con-
ducted by Zongo et al. in oncology patients who under-
went palliative surgery in Africa, it was reported that 
patients experienced an 80% reduction in symptoms af-
ter palliative surgery.27 However, no extensive nursing di-
agnoses or interventions specifically targeting symptoms 
seen in palliative care patients have been found in the lit-
erature. Nevertheless, our study identified similar nurs-
ing diagnoses such as the risk for fall and imbalanced 
nutrition  based on limited data. However, our research 
revealed that the nursing diagnoses were not specific to 
patient symptoms, and there was a statistical increase 
in the same diagnoses. On the other hand, it is notable 
that risk diagnoses were used more frequently than actu-
al diagnoses. Therefore, according to the research results, 
patients should be primarily diagnosed with actual diag-
noses such as impaired respiratory function, imbalanced 
fluid volume, fatigue, sleep deprivation, pain, nausea, and 
constipation. Considering the characteristics of the nurs-
es working in the palliative care centers where the data 
was collected, it is worth considering that palliative care 
nurses may be inadequate in determining the current sit-
uation of patients and planning appropriate nursing care 
and diagnoses.

Study limitations
This research was obtained from the records of a pal-
liative care clinics in the two state hospitals located in 
the Western Black Sea region of Turkey. Due to the lack 
of an oncologist and the responsible physician being 
a general surgeon in the hospital where the study was 
conducted. patients admitted to the clinic are mostly 
followed up for palliative surgical purposes. Therefore, 
this study cannot be generalized to all palliative patients 
and palliative care services.

Conclusion
This study highlights the wide range of symptoms are 
frequently seen in patients receiving palliative care sur-
gery in Turkey. It is seen that the duration and variety 
of medical treatments given with these symptoms may 
increase. In addition, it was found that the nursing di-
agnoses planned for symptoms were not parallel and re-
lated to the symptoms and that similar diagnoses were 
often made for all patients. Considering the effects of 
nursing care on symptom management in palliative sur-
gery patients, it emphasizes that the nursing care plan-
ning applied for symptoms in patients is inadequate. 
Therefore, it is recommended that palliative care nurs-
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es be supported with in-service training on appropriate 
care planning. On the other hand, it is recommended 
that future studies be conducted on repeated hospital-
izations in palliative patients in order to determine the 
frequency of recurrence of certain symptoms and needs 
analysis for this purpose.
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ABSTRACT
Introduction and aim. Reduction in child morbidity and mortality is result of upgradation of infrastructure and quality of public 
health care services. India alone accounts for 30% of the global neonatal deaths occur in India that occurs due to preventable cause.  
So, the aim of this study was to assess the pattern and status of neonatalmortality observed in SNCUs of Uttar Pradesh, India.
Material and methods. Descriptive study was conducted based on secondary data obtained from sick new born care units 
(SNCU) online database from 89 Government-supported SNCUs of Uttar Pradesh, from April 2014 to March 2016. Data obtained 
included age, weight, sex, diagnosis, and outcome. 
Results. 22933 neonates admitted in SNCU were included in study with 14269 (62.2%) were males and 8664 (37.8%) females. Major-
ity of the subject (20070; 87%) were in 0-5 days old age group. Most (72.5%) of admitted new-born improved and discharged. Low 
birth weight was significantly (χ2 = 1334.2, p<0.001) related with outcome. Birth asphyxia contributed to maximum (36.11%) number 
of deaths, followed by respiratory distress syndrome (25.21%), sepsis (15.38%), prematurity and extremely low birth weight (5.8%).
Conclusion. Improved antenatal care, improved access to health facility, timely referral of high-risk cases, capacity building, in-
tensive interventional management can reduce neonatal mortality and its complications. Study also warrants, in-depth com-
munity-based qualitative study to identify gender-specific, equity issues.
Keywords. low birth weight, morbidity profile, mortality profile, respiratory distress
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Introduction 
An estimated 130 million babies are born worldwide 
each year from which about 4 million die in the neonatal 
period. About 30% of the global neonatal deaths occur 
in India and little progress has been made in reducing it 
in the last decade. Universal outreach and family-com-
munity care intervention like essential new-born care, 
resuscitation of the new-born, emergency new-born 
care, family care of the new-born, and care for low-
birth-weight babies at 90% coverage has been estimated 
to avert Neo Natal mortality from 18 to 37%.1-5

Facility based newborn care (FBNC) has a signifi-
cant potential for improving newborn survival. Provi-
sion of newborn care facilities at various levels of health 
facilities will not only increase the confidence in the 
health care delivery system but also increase the cover-
age of services at the time of greatest risk i.e., birth and 
the first few days of life and thus address the challenge of 
bringing down neonatal mortality in the country. New-
born care corner (NBCC), newborn stabilization unit 
(NBSU) and sick newborn care unit (SNCU) are new-
born care facilities at MCH level I (PHC/SC), MCH lev-
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el II (CHC/FRU) and MCH level III (district hospital/
medical college/tertiary care hospital) respectively.5-11 
Traditional practices like applying something on the 
umbilical stump, oil instillation into the nose, etc. also 
contribute to the newborn risk of morbidity and mortal-
ity.2 FBNC at various levels is critical to strengthen the 
care of sick, premature, and low birth weight newborns. 

Aim
The current study aimed to assess the pattern of neo-
nate mortality observed in SNCUs of Uttar Pradesh and 
medical college-attached hospitals. 

Material and methods
Study design and settings
A cross-sectional descriptive study was conducted 
based on secondary data collected from SNCUs of Uttar 
Pradesh. The study includes all Government-supported 
89 designated SNCUs during the year April 2014–March 
2016. SNCU is a neonatal unit nearby labour room which 
provides special care (all care except assisted ventilation 
and major surgery) for sick newborns. As per govern-
ment guidelines, any facility with more than 3000 deliver-
ies per year should have an SNCU. Most district and few 
sub-district hospitals fulfilled this criterion. In our study, 
we have included SNCU data from 75 district hospitals 
and 14 Subdistrict Hospitals. Approval from the Institu-
tional Ethics Committee (IEC) was taken prior to  start-
ing the study (IEC/Rama medical college/2023/5678).

Study population
Neonates admitted in SNCUs were considered as study 
participants. These were categorized into two sections: 
1) Inborn ‒ who have delivered in same facility, and 2) 
Out born ‒ who have referred to the facility from pe-
ripheral health facilities.

Study period
January 2022 to March 2022 was the study period and 
aggregated yearly data were taken for the study.

Data collection
The source of information was SNCU monthly reports 
generated from admitted neonates (Indoor cases only). 
In SNCUs, neonates are referred from MCH level facili-
ties 1-2, private health facilities and from community by 
direct contact admission or by frontline health workers: 
Accredited Social Health Activist, Auxiliary Nurse Mid-
wife, or Multi-Purpose Worker. The primary data have 
been recorded in predefined registers and case sheets of 
SNCUs filled up by paediatricians and staff nurses. 

Inclusion criteria
The study included all neonates, who had ≤28 days of 
life admitted in SNCUs.  

The SNCU monthly report is predefined format 
from Ministry of Health and Family Welfare, Govern-
ment of India, which includes data on admission infor-
mation, reasons of admission, course of admission, and 
mortality reasons (if any) with treatment outcomes. It 
also includes information on gender, birth weights, ges-
tation age, and duration of stay. Ethical permission was 
sought from the concerned authority of State Health 
and Family Welfare Department, Government of Guja-
rat. The aggregated data of SNCU reports were analyzed 
and due efforts were made to conceal identity of hospi-
tals and patients.

Data analysis
Statistical analysis was done analyzing the percentages, 
proportions, and Chi-square using Statistical Package for 
the Social Sciences (SPSS) version 17 (SPSS-Inc., IBM, 
USA). After analysis, the efforts were made to share the 
analysis with concerned SNCU in charge to take correc-
tive actions in consultation with State officials.

Limitation of analysis
Detailed information of each neonate had not been col-
lected. The aggregated data of indicators was taken into 
the study. Only Government-supported SNCUs were 
studied. Data pertaining to gestational age of neonates 
was not available. The follow-up on discharged, leaving 
against medical advice (LAMA), and referred neonates 
were not done during the study. 

Results
Total 22933 neonates admitted in SNCU were includ-
ed in study. We can depict age and sex distribution of 
study subjects from Table 1. 14269 (62.2%) were males 
and 8664 (37.8%) were females. Majority of the subject 
(20070; 87%) were in 0‒5 days old age group, among 
these 12469 were (62.1%) male and 7601 (37.9%) females. 

Table 1. Age and gender wise distribution of neonates 
admitted in SNCU (n=22933)

Age Group (days) (0.0%) Sex
Male Female

0–5 (20070; 87.5%) 12469 (62.1%) 7601 (37.9%)
6–10 (1356; 5.9%) 832 (61.4%) 524 (38.6%)
11–20 (929; 4.1%) 593 (63.8%) 336 (36.2%)

>20 (578; 2.5%) 375 (64.9%) 203 (35.1%)
Total 14269 (62.2%) 8664 (37.8%)

 
Outcome of neonates admitted in SNCU among dif-

ferent birth weight groups is described in Table 2 and 
Figure 1. Most of them 16628 (72.5%) improved and 
discharged in satisfactory condition, 2790 (12.2%) re-
ferred to higher centres, 1983 (8.6%) expired and 1503 
(6.6%) left against medical advice. This relationship 
between birth weight group of newborn and outcome 
was found statistically significant (χ2=1334.2, df =15, 
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p<0.001). Figure 2 describes causes of neonatal death, 
maximum death 36.1% occurred due to HIE/moder-
ate-severe birth asphyxia. 

Table 2. Outcome of neonates admitted in SNCU among 
different birth weight groups (n=22904)

Weight 
(kg)

Outcome Total
Discharged Expired LAMA Referred

0–1.5 1246 (50%) 654 (26.3%) 244 (9.8%) 340 (13.7%) 2484 (100%)
1.6–2 2696 (72.3%) 359 (9.6%) 243 (6.5%) 426 (11.4%) 3724 (100%)

2.1–2.5 4332 (76.4%) 389 (6.9%) 315 (5.6%) 631 (11.1%) 5667 (100%)
≥ 2.5 8354 (75.6%) 581 (5.3%) 701 (6.3%) 1393 (12.6%) 11029 (100%)
Total 16628 (72.5%) 1983 (8.6%) 1503 (6.6%) 2790 (12.2%) 22904 (100%)

χ2 = 1334.2, df =15, p<0.001

Causes of neonatal death admitted in SNCU among 
different birth weight groups. Out of total 1983 (8.6%) 
neonatal deaths, most of the neonatal deaths 716 were 
occurred due to HIE/moderate-severe birth asphyx-
ia, of which maximum 323 (45.1%) occurred among 
birth weight group >2.5 kg followed by 201 (28.1%) 
among birth weight group 2.1‒2.5 kg, 104 (14.5%) 
among birth1.6‒2 kg weight group and rest 88 (12.3%) 
were amongst birth weight group 0-1.5 kg. Total 500 
deaths due to respiratory distress syndrome maximum 
186 (37.2%) were among birth weight group 0‒1.5 kg, 
125 (25.0%) among birth weight group 1.6‒2 kg, 106 
(21.2%) among >2.5 kg and rest 83 (16.6%) among 
2.1‒2.5 kg weight group. Out of total 305 deaths were 
due to sepsis; most of these 108 (35.4%) were among 
birth weight group 0‒1.5 kg, 72 (23.6%) among 1.6‒2 kg, 
66 (21.6%). Total 151 deaths occurred due to prematu-
rity (<28 weeks of gestation) 118 (78.1%) were among 
birth weight group 0-1.5, 19 (12.6%) among birth 
weight group 1.6‒2 kg rest 14 (9.3%) among >2 kg birth 
weight. Total 118 deaths due to extremely low birth 
weight (ELBW) (weight less than 1000 g) 105 (91.3%) 
were among birth weight 0‒1.5 kg (Table 3).

Fig. 1. Outcome of newborns admitted in SNCU

Fig. 2.  Causes of death among newborns in SNCU

Table 3. Causes of neonatal death admitted in SNCU 
among different birth weight groups

Cause of Death Weight Group (kg) Total
0–1.5 1.6–2 2.1–2.5 >2.5

Cause not established 1 (50%) 0 (0%) 0 (0%) 1 (50%) 2 (100%)

(ELBW, weight<1000g)
105 

(91.3%)
10 (8.7%) 0 (0%) 0 (0%) 115 

(100%)
HIE/moderate-severe 

birth asphyxia
88 

(12.3%)
104 

(14.5%)
201 

(28.1%)
323 

(45.1%)
716 

(100%)
Major congenital 

malformation
3 (7.5%) 7 (17.5%) 12 (30%) 18 

(45.0%)
40 

(100%)
Meconium aspiration 

syndrome
5 (14.3%) 6 (17.1%) 9 (25.7%) 15 

(42.9%)
35 

(100%)
Meningitis 4 (50.0%) 1 (12.5%) 2 (25.0%) 1 (12.5%) 8 (100%)

Neonatal tetanus 1 (50.0%) 0 (0.0%) 0 (0.0%) 1 (50.0%) 2 (100%)
Pneumonia 0 (0.0%) 1 (16.7%) 2 (33.3%) 3 (50.0%) 6 (100%)

Prematurity (<28 weeks 
of gestation)

118 
(78.1%)

19 
(12.6%)

1 (0.7%) 13 (8.6%) 151 
(100%)

Respiratory distress 
Syndrome (RDS)

186 
(37.2%)

125 
(25.0%)

83 
(16.6%)

106 
(21.2%)

500 
(100%)

Sepsis
108 

(35.4%)
66 

(21.6%)
59 

(19.3%)
72 

(23.6%)
305 

(100%)

Any other
35 (34%) 20 

(19.4%)
20 

(19.4%)
28 

(27.2%)
103 

(100%)

Total
654 

(33%)
359 

(18.1%)
389 

(19.6%)
581 

(29.3%)
1983 

(100%)

Discussion
This study aimed at understanding morbidity pattern, 
causes of mortality among newborns admitted across 
89 government supported SNCUs across Uttar Pradesh, 
a northern state in India. Improvement of new-born 
health outcome aimed at comprehensive continuum 
of maternal and child health care services with con-
text-specific investment. Maximum reduction in child 
morbidity and mortality can be met if, high-coverage 
programme of universal outreach and family-communi-
ty care becomes an integrated intervention.2,3 Reduction 
in child morbidity and mortality is result of upgrada-
tion of infrastructure in public health care facilities, with 
increased number of SNCUs, which are advanced new-
born care centres in tertiary level health care centres.12-15

Present study reflects that male admission outnum-
bered female admission (62.2% vs 32.8%) simulating 
findings in other studies.5,12,16-18   This may be due to gen-
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der bias prevalent in India, where male children are giv-
en more importance. This societal gender bias is also 
evident in Sex Ratio at birth in India. National family 
Health Survey conducted in 2109-20 also reported sex 
ratio at birth to be 929 females per 1000 males.  Biolog-
ical vulnerability of the male gender could also be the 
other reason behind male ponderance in SNCU admis-
sions. It warrants in-depth community-based observa-
tions to identify gender-specific, equity issues.12,16

SNCU admissions were maximum in early neonate 
period (0-5 days). Over 90 % admissions were within 
first 10 days of birth in our study. This is consistent with 
many previous studies.4,5,10 This finding emphasizes that 
the most vulnerable period is the first week of life. This 
period must be prioritized to further decrease neonatal 
mortality and thereby infant mortality. Infant mortality 
rate have long been used as overall health status indica-
tor of countries.

Most of the admitted new-born (72.5%) improved 
and discharged in satisfactory condition, 12.2% referred 
and 8.6% expired. These findings are better than out-
come status reported by other studies.12,19 This could be 
due to regional differences and upgradation of infrastruc-
ture with time in various facilities. Indian government 
launched a big initiative with name of India Newborn 
Action Plan (INAP) in 2014. INAP targets towards the 
goals of Single Digit Neonatal Mortality Rate and Single 
digit Stillbirth Rate by 2030. INAP has been implement-
ed under within the existing RMNCH+A framework. It 
has been guided under principles of integration, equi-
ty, gender, quality of care, convergence, accountability 
and partnerships with six pillars of intervention packag-
es. It focusses on preconception and antenatal care; care 
during labour and childbirth; immediate newborn care, 
care of healthy newborn, care of small and sick newborn 
and care beyond newborn survival.20-23

Low birth weight was significantly related with 
outcome simulating findings of Mahajan et al.13 This 
findings emphasizes on the fact that to curb neonatal 
mortality we will have to ensure good preconception 
and antenatal care prioritizing maternal nutrition. Food 
related myths are quite prevalent in the Indian society. 
Raising awareness about them can be big step towards 
improving maternal nutrition. This can be achieved by 
periodic training of frontline workers like ASHA, An-
ganwadi Workers etc.

HIE/moderate-severe birth asphyxia contribut-
ed to maximum (36.11%) number of deaths, followed 
by respiratory distress syndrome (25.21%), sepsis 
(15.38%), prematurity and ELBW (5.8%) predom-
inant causes of death in our study. Our study pres-
ent better finding than other previous studies which 
reported, neonatal jaundice, prematurity, low birth 
weight, perinatal asphyxia and sepsis as major causes 
for SNCU admission and also for morbidity and mor-

tality.5,13,15-17,19,24,25 This may be due to improved health 
care system and infrastructure. Moderate-severe birth 
asphyxia being the top cause of neonatal mortality in 
SNCUs suggests importance of upscaling of resuscita-
tion at SNCUs and Human resource employment and 
periodic training.

Conclusion
Neonatal mortality is one of the major contributors to 
the Infant Mortality. To address the issues of higher 
neonatal and early neonatal mortality, FBNC services at 
health facilities have been emphasized by setting up of 
facilities for care of sick newborn such as SNCU at dif-
ferent levels is a thrust area. 

The present study showed that greater number of 
male infants admitted to SNCU. Male preponderance is 
still prevalent in spite of various efforts of government 
to create awareness about female health. Further quali-
tative studies are required to explore reasons of the male 
predominance.

The commonest cause for death was birth asphyx-
ia followed by respiratory distress syndrome, sepsis, 
prematurity and E.L.B.W. All health care personnel in-
volved in new-born care should undergo skill develop-
ment training on simple immediate newborn care and 
resuscitation in equipped peripheral institutions. Prev-
alence of sepsis among new-born born is a matter of 
grave concern. Proper aseptic procedure, sanitation and 
hygiene should be maintained to prevent it.
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ings of the study were evaluated in comparison with the findings of the studies reached in the literature and conducted in re-
gions such as Israel, Iran, Sri-Lanka, Kenya, and Africa.
Conclusion. There are many problems in student-patient communication in many different dimensions. The difficulties arising 
due to these problems generally focus on unknown clinical environment, lack of knowledge, differences between theory and 
practice, and mentor interaction.
Keywords. difficulties first practice, nursing students, patient communication

ORIGINAL PAPER

Wydawnictwo UR 2023
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2023.3.30

Corresponding author: Pinar Harmanci, e-mail: pinar.harmanci@istiklal.edu.tr

Received: 22.06.2023 / Accepted: 21.07.2023 / Published: 30.09.2023

Harmanci P. The difficulties experienced in patient communication by nursing students taking the clinical practice course for the first 
time – a qualitative study. Eur J Clin Exp Med. 2023;21(3):595–604. doi: 10.15584/ejcem.2023.3.30.

Corresponding author: 

ORCID
PH: https://orcid.org/0000-0002-9243-4695

10.15584/ejcem.2023.3.30

Introduction
Nursing education consists of an important process cov-
ering theoretical, laboratory, and clinical areas and prac-
tical training. Clinical teaching covers an important part 
of nursing education (usually half) and it appears as the 
most important education process.1,2 Clinical practice 
is also known as the most important educational field 
that can be given to nursing students to improve their 
professional aspects. At the same time, clinical practice 
courses teach students “how to communicate” with the 
patient or healthy individual they will treat.3,4 Nurses are 

considered to be leading health professionals who need 
to develop effective communication with the individual 
they care for in order to provide effective nursing care 
and to get the correct nursing diagnosis.5 

Learning motivations of nursing students mostly 
vary depending on the environmental conditions in the 
clinic (the attitude of the professionals in the clinic, the 
physical environment of the clinic…). When these con-
ditions are not adequately met, the nursing student sees 
herself as inadequate and unsuccessful. This situation is 
also reflected in patient communication.6,7 

https://creativecommons.org/licenses/by/4.0/
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A systematic review revealing how nursing students’ 
communication with patients is improved, proposes that 
students will benefit from trainings such as role play, or 
live simulation performed spontaneously using cases.8 
The review reports that realistic, patient-centered, and 
feedback-included communication approaches described 
in theoretical courses are important issues that would 
minimize communication problems in practice areas.9,10

Nursing students need to learn communication dif-
ficulties during theoretical training in order to adopt 
innovative communication education approaches and 
gain the ability to continue learning and developing in 
the field of practice.8,11,12

In a systematic review, it is stated that the best teach-
ing intervention in which nursing students can recog-
nize and solve the difficulties in their communication 
with the patient is the use of live simulation.8

Social skills as well as academic achievements of 
nursing students contribute to coping with difficulties 
in communication. For example, when a group project 
is given and each student takes responsibility for her-
self, the effective evaluation of the project results also 
contributes to the development of students’ social skills 
at the basic level. Students learn to intervene in crisis 
to solve any problem and to develop interpersonal re-
lations and high-level thinking skills with small peer 
groups. This situation provides a nursing student, who 
will take the clinical practice course for the first time, 
with social skills as well as academic knowledge in or-
der to solve patient-centered communication difficulties 
that she will encounter in the field of practice.13,14

The results of a study conducted in Taiwan in 2016 
suggest that nursing students should develop their com-
munication skills and communication-related social 
skills according to their clinical needs (situation-specif-
ic). The study reported that students have traumatic-neg-
ative communication experiences with individuals with 
cancer.15 Moreover, cultural differences related to issues 
such as illness/health/loss may be a reason for commu-
nication problems that nursing students experience in 
clinical fields.15,16 A study conducted in Turkey in 2022 
reports that nursing students, who encounter a death/
terminal period patient for the first time, have inade-
quacies in communication and cannot receive adequate/
comprehensive mentor training in clinic.17 It is also seen 
in the results of the study that it is an important issue for 
nursing students to receive education including realistic 
and therapeutic techniques (practice-oriented) in the-
oretical training.13-17 It is known that nursing students 
who will enter the field of practice for the first time may 
encounter many different patient groups.16,17

Aim
The aim of this study is to determine the difficulties ex-
perienced in patient communication by nursing stu-

dents taking the clinical practice course for the first 
time. It is thought that the study will guide future quan-
titative and experimental studies and contribute to the 
identification of difficulties.

Material and methods
Study design
Focus group interview design was used to determine 

“The Difficulties Experienced in Patient Communication 
by Nursing Students Taking the Clinical Practice Course 
for the First Time.” Focus group design is used to give 
information about the opinions and experiences of the 
sample group on any subject. It is reported as a conve-
nient design to identify different perspectives on a subject 
within the scope of the sample. Focus group interviews 
are a widely used method as a data collection technique. 
It is expressed as a common and useful way of collecting 
qualitative data within the sample (in a predetermined 
group).18,19 Focus group interviews, which are qualitative 
data collection techniques for group interviews, are ex-
pressed as a method in which the meanings of words are 
examined (classified) and real emotions are observed.19,20 
They are used to evaluate and determine processes such 
as attitudes, thoughts, and knowledge about a subject in 
the sample group and in the group represented by the 
sample, and to create a background about the subject.19 It 
is seen that focus group interviews are used to determine 
what the sample thinks about an event/situation right af-
ter the process or months later, what the sample experi-
ences, what the sample learns, and the emotion that this 
process creates in the individual.20-22

Study universe and sample
For the study, 1st year nursing students at a university 
in the north-east of Turkey were included in the study. 
All the students in the 1st year constituted both the uni-
verse and the sample of the study. Within the scope of 
the research, there were 60 (total number of students in 
the 1st grade and the universe) nursing students. How-
ever, 32 students (10 students did not participate in 
the study, 18 students could not participate in the in-
terviews/dropped out) who accepted to cooperate and 
could participate in the study process were included in 
the study (Fig. 1). The participants were asked 7 basic 
open-ended interview questions in the form in which 
the study data would be collected. These questions were 
determined as follows: 
1.	 Which patient problem in the clinic affects you 

most during practice?
2.	 In which situations do you feel most at a dead end 

in communication with patients during practice?
3.	 How do you feel when there is a problem in your 

communication with a patient?
4.	 What do you think about patient-nurse interac-

tions?
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5.	 What do you do when you have problems commu-
nicating with a patient?

6.	 What are the difficulties you experience in commu-
nicating with a patient?

7.	 Do you think you can cope with the difficulties you 
experience in communicating patients?

Fig. 1. Flowchart of study

Data collection
While making the study plan, 2 separate forms were cre-
ated in accordance with the sample and the nature of 
the study. One of these forms is the socio-demograph-
ic data form where we could collect the data of the so-
cio-demographic characteristics (characteristics such as 
age, sex, marital status, place of residence) of the partici-
pants (nursing students), and the second form is the data 
form that would be collected for the purpose of the quali-
tative study, which was created by taking expert opinions 
(3 experts). The second form, which consists of 7 ques-
tions, consists of open-ended questions to collect data be-
longing to the qualitative study. For the 2nd form, group 
interviews were conducted with all the participants (n: 32 
and 6 different groups consisting of 5 students were de-
termined by lottery method). These interviews were re-
corded in all groups, and verbal and written consent was 
obtained from the students to record the focus group in-
terviews. In the study, an expert observer was included 
in the group (like an outside student) without being de-
clared an expert and an observer. This observer observed 
mimics, behaviors, and gestures in order to evaluate espe-
cially nonverbal records. The data of the study were col-
lected and recorded (with a voice recorder) in accordance 
with the focus group interview design. The interviews 
were conducted in a calm, quiet, well-ventilated environ-
ment where the interviewer could answer the questions 
well. The interviews were conducted in a suitable class-
room of a faculty with a nursing department and lasted 
approximately 20-40 minutes. 

Data analysis
Three steps were followed in the focus group interview 
analysis:

1.	 After each interview, an evaluation was made, and 
the main themes of the interview were dwelled on. 
Some notes were taken on the importance of the 
data obtained from the participants and the inter-
view process was reviewed.

2.	 The obtained records were listened to repeatedly 
(three expert listeners), themes were defined, and 
sub-themes were formed.

3.	 Moreover, while listening to the answers to the 
questions, the responses given by nonverbal com-
munication were also noted by comparing the re-
cords and the notes. Features such as mimics and 
tone of voice were evaluated in a mutual interac-
tion. Nonverbal responses generating cues appro-
priate to the content were also evaluated.
The evaluation steps making up this part are exam-

ined in two ways:
a.	 Classification and arrangement of words/Classifi-

cations according to the theme/Creation of themes 
and sub-themes

b.	 Reviewing nonverbal communication sources/ 
Behaviors revealed at the time of gestures and re-
sponses

Table 1. Demonstration of 3 levels of coding/themes/sub-
themes

Level 1 codes (general 
classification)

Level 2 codes (themes)
Level 3 codes  
(sub-themes)

Fear of communication 
failure

Lack of self-confidence

Unknown communication 
process/ Clinical Anxiety

Fear of giving wrong 
information

Lack of sufficient knowledge 
about the patient/disease 

process

Fear of inability to 
communicate effectively

Feeling inadequate in 
communication

Differences between ideal 
theoretical knowledge and 

area of practice

Inadequate clinical 
supervision given to overcome 
difficulties in communication

Inability to identify 
difficulties in communication

Difficulty in transforming 
theoretical knowledge into 

behavior

Inability to cope with 
difficulties in communication

Difficulty in compliance 
with hospital procedures

Lack of knowledge
Difficulty in recognizing 

difficult patients and their 
behaviors

Fear of the “unknown” that 
is likely to be encountered in 

communication

Anxiety in communicating 
with an unknown patient/

disease process

According to the qualitative content analysis ap-
proaches developed by Graneheim and Lundman, 6 
different themes were determined at level 2.23 In the 
interviews developed by Stewart and Shamdasani, in 
which examined paragraph by paragraph, subject by 
subject were examined, important situations were cod-
ed according to the identified topics.24 Three experts 
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(researchers consulted and the researcher conducting/
reporting the study) determined the similarities and dif-
ferences in the codes they determined and finally divid-
ed them into 4 main themes at level 3. 

In the study, 3 basic level coding was performed.
Level 1 codes consisted of codes that covered the 

general and reflected the main themes, which were 
formed after the important and specific answers to the 
questions asked to the participants.

Level 2 codes were usually prepared comparatively. 
When the 1st Level codes were created, it was requested 
to gather them under a more general title in a way cov-
ering the determined 1st Level codes.23,25

Level 3 codes were the coding level made in the 
form of main title(s) describing the psycho-social pro-
cess created by the other coded levels.

The codes were also created/evaluated by 2 differ-
ent experts (3 experts in total) other than the researcher. 
Table 1 shows the level-by-level coding results/themes. 
Since all data cannot be presented due to the nature of 
qualitative studies, some basic expressions and guide-
lines for the formation of themes are included in the 
findings.21 The researcher who conducted the study and 
the experts whose opinions were consulted have a sig-
nificant and long education/experience in the field. The 
purpose and importance of the study were explained to 
the students in advance so that they could reveal their 
real feelings, thoughts, and behaviors. It was tried to 
provide an environment where the participant students 
could express themselves freely. Since this is a qualita-
tive study, it was tried to be strengthened in terms of 
reliability with expert opinion, observation, and basic 
coding approaches/content analysis.

Results
The socio-demographic characteristics of the sample 
group included in the study are given in Table 2.

Unknown communication process/Clinical anxiety
When the level 1 and level 2 codes in Table 1 are exam-
ined, it is seen that nursing students have problems such 
as communication failure and fear of giving wrong in-
formation, inability to communicate effectively and to 
identify difficulties in communication. These codes neg-
atively affect students’ self-confidence. Some important 
examples of the development of clinical anxiety of stu-
dents (including the unknown communication process) 
are given below.

“Sometimes I know the answers to the questions patients 
ask me. These are ordinary theoretical knowledge. Howev-
er, I still refrain from answering. I also get worried about 
what if he misunderstands me. And even though I’m sure, 
I stay very quiet when I think maybe there are things 
I don’t know. Because of this situation, patients sometimes 
do not make me do simple practices, even if I am accom-

panied by a mentor. I guess I should be more go-ahead 
about the things I know.”

 (Male S7)

The anxiety experienced in informing patients about 
clinical routines and nursing student’s inability to an-
swer questions create deficits in “self-confidence”.

“In one case, I informed the patient that his blood pres-
sure was a little high during vital signs monitoring. The 
patient’s blood pressure value, which I measured after 
20 minutes, was even higher. I thought it was because I 
told him his blood pressure was high. I was very worried 
that day. In my subsequent hospital practices, I avoid-
ed informing patients of their vital signs. When patients 
asked about their vital signs, I usually said that my men-
tor nurse would give information and left. Sometimes it 
was really hard for me to go to practice. Saying something 
wrong without knowing might take me to court.”

 (Female S9)

Nursing students generally refrain from giving in-
formation to patients during clinical practice. They get 
worried that they can cause emotional and spiritual 
harm to patients. This situation sometimes makes stu-
dents more anxious when they come to clinical practice. 
Some students (Male [M] S11, Female [F] S14, M S21, F 
S9…) think that they can experience legal proceedings 
because of a statement they say (How much information 
they can give to patients can be made into a procedure). 
It is seen that this situation causes nursing students not 
to be able to adequately answer to patients’ questions in 
the clinic and to experience anxiety while coming to/
during clinical practice. Students also say that they “lost 
their self-confidence” in giving information or wrong 
practices (M S13, F S17, M S28, M S24, F S22…..).

Lack of sufficient knowledge about the patient/disease 
process
When the codes in Table 1 are examined, it is seen that 
the nursing students have significant communication 
difficulties such as fear of inadequacy in effective com-
munication, fear of inadequacy in identifying difficul-
ties in communication, and fear of lack of information. 
These processes can have multiple causes. However, the 
nursing students with whom the study was conducted 
often stated the lack of recognition of comorbid diseas-
es or the primary disease creating the care process, and 
the fact that individuals did not recognize their unique 
symptoms/reactions as difficulties in communication.

“A patient’s relative called me to the sick room when the 
serum was finished. When I entered into the room, the 
patient was rocking back and forth on the bed. I asked 
the patient’s relative why he did this. I checked his vital 
signs. I tried to communicate with the patient. I called 
him. However, he did not look at me. The patient contin-



599The difficulties experienced in patient communication by nursing students taking the clinical practice course for the first time – a qualitative study

ued to rock back and forth in the bed and started shouting. 
Again, I asked the patient’s relative if he could not hear me. 
At that moment my mentor nurse came. She immediate-
ly removed the empty IV set from his arm. “How long has 
he been in this situation?” he asked. The patient’s relative 
said “it is about 10 minutes”. Then the mentor nurse came 
in and gave a medicine from the patient’s order. After ob-
serving together, we left the room. I could never enter into 
that room again. Even if I entered, what would I talk to 
the patient or his relative? For example, while listening to 
a topic about communication, I listened to the importance 
of eye communication with the patient at school. I did not 
know how to establish eye communication with this pa-
tient.”

(Female S18)

The fact that students do not know some diseases 
and symptoms, do not know patients’ medical histories, 
and do not have an idea about their comorbid diseas-
es also affects their communication processes and the 
speed in the communication network (Students do not 
recognize the symptoms and communication difficulties 
to share with their mentors). The nursing students stat-
ed that they had more difficulties in the communication 
process they established with patients with additional 
diseases that they did not know.

“When I entered into the patient’s room, I introduced my-
self, but then the patient repeatedly asked me who I was. 
I introduced myself a few more times. When I went to his 
room for a blood pressure measurement that was in his 
clinical routine, he did not give me permission to take 
the measurement. He asked me to call the nurse. When 
I called the mentor nurse, she always said that she did 
not know me and that I had not introduced myself to her 
before. Apparently, the patient had forgotten all the mo-
ments when I introduced myself to him. But I don’t know 
why he forgot. At that moment, I did not know what to 
think about the patient’s condition, diagnosis/behaviors. 
Since this caused me a lot of anxiety, I tried to avoid any 
possible interaction with the patient.”

(Female S23)

The nursing students have difficulty in assessing 
whether a patient’s symptoms develop after a medica-
tion, due to an additional disease, or as a result of the 
primary disease being cared for.

Differences between ideal theoretical knowledge and 
area of application
Depending on many processes, in the clinical environ-
ment, different and incompatible times/environments/
events can be experienced from the theoretical teach-
ings. The nursing students stated that they experienced 
almost all the problems causing theoretical knowledge 
not to be applied to the clinic.

“Actually, I wanted to catch a quiet time when we could 
hear each other, in order to communicate with the patient 
in an effective process and to create an environment of 
trust. However, unfortunately, we could not find the time 
to initiate/maintain secure communication with my men-
tor nurse in the patient rooms. My mentor nurse was con-
stantly taking on intensive care duties, and I participated 
in these care processes by watching her and helping her 
from time to time. Although I learned a lot about care, 
I did not have much time for effective communication. Be-
cause I had difficulty in providing time and environment 
for many communication techniques and processes that 
I learned at school.”

(Female S16)

The nursing students say that they have more prob-
lems in initiating and maintaining communication, 
especially with individuals with neurological, neuropsy-
chiatric, and psychiatric problems (M S11, F S18, M S13, 
F S19, F S23, F S32, M S31, F S17…).

“When I entered into room 20*, the patient had taken off 
the intravenous catheter we had just put and was dressed. 
There was blood everywhere. As far as I remembered from 
a lecture we were taught about communication, I needed 
to create a safe environment for the patient. When I told 
him to lie down on the bed and I was going to apply pres-
sure to his arm to stop the bleeding, he suddenly threw the 
blood contaminated IV set at me. The upper part of my 
body, including my eyes, was smeared with blood. I re-
member the patient had been well a few hours ago. After 
the routine maintenance of the clinic was over, I thought 
of going to his room to get the data I needed for my course. 
However, this situation, which developed in just a few 
hours, took me by surprise. In that situation, it became 
impossible for me to communicate.”

(Female S32)

It is understood that the students do not know the 
acute situations that they may experience during the 
communication process in the internal and surgical 
units and the symptoms of psychiatric comorbid diag-
noses. The student encountered a case of delirium above, 
and the theoretical (theoretical communication subjects 
received includes a healthy and routine communication 
training) approach was insufficient. 

It is seen that students coming to clinical practice for 
the first time may experience deficiencies in various as-
pects in such cases. As the best way to manage these pro-
cesses, it is necessary to show what can be done in the 
face of pathological communication environments and 
processes under the supervision of a mentor. As a mat-
ter of fact, as seen in Table 1, “insufficient clinical super-
vision given to overcome difficulties in communication”, 
which is one of the level 3 themes, emerges as a final dif-
ficulty.
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Inadequate clinical supervision to overcome difficulties 
in communication
The nursing students could not get effective and evi-
dence-based answers for some possible situations they 
asked their mentor nurses.
Female S26: “How should we respond when a six-year-
old child asks us what happened to his mother in the ac-
cident?”
Nurse (N) 1: “Of course you will tell the truth!” (Yes, “cor-
rect” but “incomplete”, this should include a communi-
cation/notification process. The general health, emotional, 
and mental state of the six-year-old child patient should 
be considered.)
N2: “Explaining this to an individual being treated makes 
him worse.”

(Taken from a few examples FS 26 gave in answer-
ing the research questions.) 

“We entered into a patient’s room for a routine observation. 
When a patient whose treatment was over said, “I wish I 
wasn’t discharged from the hospital right away, because I 
still have respiratory distress”, the mentor nurse said, “You 
can’t stay here forever, your treatment will continue at 
home.” About an hour later, when I entered into the room, 
I saw the patient crying. I asked if I could do something for 
him, and he shook his head no. When I conveyed this to the 
mentor nurse, she said that some patients may behave like 
this. In fact, the part that did not sit well with me was this: 
maybe the patient cried not because of respiratory distress, 
but because he was afraid of being alone at home or dying. 
So were we going to just leave the patient alone?”

A student who has not yet received a psychiatry ed-
ucation (a student who came to the clinic for the first 
time to practice) also noticed the situations in which the 
mentor’s communication deficit is obvious. The student 
responses reveal different characteristics in the attitudes 
of mentor nurses regarding communication.

While some students (M S11, F S23, M S28, F S14, 
M S27…)  explained in their answers that the mentor 
nurses neglected the communication issue due to the 
intensity of their other work (care/treatment and other 
non-nurse-related jobs in the service…);

“Last week, when I said to my mentor nurse, ‘You said you 
would go back to the patient’s room and listen to her,’ she 
replied, ‘I am busy with transfusion right now and unfor-
tunately she is my patient, too and my priorities are differ-
ent’. I think the nurses are a little busy. However, I could 
not observe because my mentor nurse could not go to the 
interview, she was going to have in the patient room.” 
(Female S23)

Student observations that the mentor nurse was 
busy were frequently expressed. However, many simpli-
fied the situation of one of the patients (which can be 
very important to the patient) when stating priorities, 
similar to this statement. This is one of the most com-
mon communication mistakes.)

Table 2. Descriptive characteristics of the participants

Participants Age
Marital 
status

Living 
place

Working 
status

Family 
type

Family income

M S1 18 Single City Non-working Wide Average

F S2 19 Single Big city Non-working Core Average

F S3 20 Single Village Non-working Wide Low

F S4 19 Single City Non-working Core Average

F S5 19 Single City Non-working Core Average

M S6 19 Single Village Non-working Wide Average

M S7 19 Single City Non-working Core Average

F S8 20 Single Village Non-working Wide Average

F S9 19 Single City Non-working Core Average

F S10 19 Single City Non-working Core Average

M S11 20 Single City Non-working Core Average

F S12 19 Single Big City Non-working Core Average

M S13 19 Single City Non-working Core Average

F S14 19 Single Big City Non-working Core Average

F S15 19 Single City Non-working Wide Average

F S16 19 Single Village Non-working Wide Average

F S17 20 Single Village Non-working Core Average

F S18 20 Single City Non-working Core Average

F S19 20 Single City Non-working Core Average

M S20 22 Single City Non-working Core Average

F S21 20 Single City Non-working Core Average

F S22 20 Single Big City Non-working Core Average

F S23 19 Single Village Non-working Core Average

M S24 21 Single Big City Non-working Wide Low

M S25 19 Single City Non-working Core Average

F S26 19 Single City Non-working Core Low

M S27 19 Single City Non-working Core Average

M S28 19 Single Village Non-working Core Average

F S29 20 Single City Non-working Core Average

F S30 21 Single Big City Non-working Core Average

M S31 19 Single Big City Non-working Core Average

F S32 19 Single City Non-working Core Average

Other student answers (M S31, F S17, M S13, F 
S20, M S6…) state that the mentor nurses have a lack of 
knowledge in patient communication.
(“A patient who had to walk in the corridor from time to 
time, said that he was tired and asked if he was walking 
enough when my mentor nurse and I were passing by. The 
mentor nurse told him that she did not see the time he was 
walking, that she was not sure that he -the patient- could 
tell the time and distance correctly, so he could not an-
swer. When the patient said that his pain increased as he 
walked, she said, ‘then sit down.” ‒ Male S31)

We understand that even when there is not a busy 
work schedule (even if there is), the nurse treats the pa-
tient as a competitor rather than as her caregiver and 
simplifies the patient’s pain and fatigue. This situation 
reveals that they do not use communication with its 
methods, they do not make an effort to do this, and they 
have incomplete information about the patient-nurse 
communication processes.
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Discussion
In this section, 4 themes, which were determined by ex-
perts and whose findings were exemplified as a result 
of the analysis were discussed in the light of the liter-
ature. The “Unknown communication process/Clinical 
Anxiety” in the study are revealed in the literature with 
various dimensions. In a study examining the stress ex-
perienced by the nursing students who came to clinical 
practice for the first time in Israel in 2014 and the ways 
of coping with this stress, it was reported that the nurs-
ing students experienced intense stress due to their lack 
of clinical communication skills, their relationship with 
complex patients, and the complexity of the clinical en-
vironment.26 It was reported that the nursing students 
who came to clinical practice for the first time in Taiwan 
and Iran could not establish a ‘therapeutic relationship’ 
with the patients and the mentors, and therefore experi-
enced intense anxiety during clinical practice.27,28 In two 
different studies conducted in Iran in 2015, it was stated 
that the students defined the unknown clinical environ-
ment as “stressful”.29,30 Similarly, the study stated that the 
nursing students had problems in communicating and 
identifying their deficiencies in communication, and 
this often created an environment for making mistakes. 
When the answers of the nursing students were exam-
ined, we saw that they had some difficulties in commu-
nicating with the patients and that they had problems 
of orientation to the clinical environment. Similarly, in 
a study conducted in Taiwan, it was reported that the 
students’ lack of communication skills caused deeper 
communication failures in the unknown clinical envi-
ronment.31 From a different viewpoint, the results of a 
study in Ireland reported that the nursing students who 
came to clinical practice for the first time were very 
young and were weak against the communicative, emo-
tional, and social problems they would experience in the 
clinical environment.32 The fact that the students in the 
study had no previous clinical experience supports the 
fact that these students experience communication-re-
lated fears in the face of the complexity of the clinical 
environment. Another study in Iran showed that the 
fear and communication problems experienced by nurs-
ing students in the clinical environment also negatively 
affected their self-confidence.33 When the study findings 
are examined, fear of communication and self-confi-
dence problems created by the unknown clinical envi-
ronment emerge as frequently detected issues.

When the literature is examined, students’ lack of 
knowledge about care and treatment, low communi-
cation skills, insufficient knowledge, and an unfamil-
iar clinical environment are always shown as sources 
of stress and anxiety for students.26-34 In particular, the 
lack of theoretical knowledge (knowledge of communi-
cation, knowledge of clinical environment, knowledge 
of diseases and illnesses) causes students to be unable 

to integrate their theoretical knowledge into the clin-
ic.35 Nursing students who theoretically take inadequate 
communication training and come to the clinic with in-
sufficient communication skills can also give inadequate 
answers (or wrong/ineffective) in their interactions with 
the patient.36 When they have to cope with a difficult 
patient or a comorbid diagnosis they do not know, they 
lose all their motivation. This situation creates an im-
portant anxiety environment for them.37 In a study con-
ducted in Northern Tanzania, 17.6% of nursing students’ 
communication difficulties were due to lack of knowl-
edge.38 The students’ responses and emerging themes in 
the study show that our findings are in line with the lit-
erature. Since nursing students have clinical experience 
for the first time, they do not know comorbid diagnoses 
or whether changes in communication with the patient 
while treatment is ongoing are an acute biochemical/
neurological change. This causes fear and withdraw-
al from communication. It was observed that first-year 
nursing students, who have very limited theoretical 
communication knowledge, have problems integrat-
ing their existing theoretical knowledge. The reason for 
this is the “Differences between ideal theoretical knowl-
edge and area of practice”, which is another theme of the 
study.

The data of two studies conducted in Malawi and 
South Africa show us that the clinical practice environ-
ment can be very different, the discussion environment 
in the clinical environment is idealized in theory, and 
this ideal environment knowledge that students learn 
in theory and the clinical environment are very differ-
ent.39,40 In a study conducted in Israel, it was reported 
that nursing students were strengthened theoretically, 
but theoretical knowledge could not be reflected in the 
clinical field, which has a more complex structure. The 
study draws attention to gaps in theoretical knowledge 
and practice.41 In cases where the clinical environment 
and theoretical knowledge are incompatible, nursing 
students generally feel the lack of communication more. 
This situation may bring to mind the question of “where 
am I doing wrong” for them. For example, it is clearly 
seen in our findings that the students learned that they 
should establish “eye communication” during commu-
nication, but the complex clinical environment brought 
an acute neurological/neuropsychiatric patient to them. 
At this point, a mentor-student relationship is required, 
showing how idealized theoretical knowledge can be 
used in complex situations. 

In the mentor-student relationship, the issues relat-
ed to mentors, such as using their own value judgments, 
reflecting their own attitudes and efforts to integrate 
their norms into communication/clinic, ignoring student 
nurses, and mentors’ inadequacy in the clinical environ-
ment etc. come to the fore.42-45 The data of a study in Ken-
ya concluded that 54% of the student nurses stated that 
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mentor nurses had insufficient communication-inter-
action.45 In a study conducted in Africa, it was reported 
that mentor-registered nurses spent very little time with 
the nursing students and could not afford enough knowl-
edge/dedication to transform theoretical knowledge into 
practice.46,47 In the study, it is clearly seen that the students’ 
answers were that the mentor nurses generally gave insuf-
ficient supervision and the reason for this was mostly lack 
of knowledge (although various reasons were reported) 
and lack of communication.

According to a study conducted in Sri-Lanka, there 
are basically two parameters affecting the student-men-
tor relationship. One of them is reported as workload 
and the other as socio-cultural differences.48 Mentor 
nurses cannot provide supervision that will add value 
to nursing education in an overcrowded and complex 
environment.49 Moreover, the fact that nurses are sep-
arated as academic and clinical staff creates a mentor 
confusion. The fact that they have little or no connec-
tion with each other also reveals mentors’ knowledge 
and empathy problems in the clinical environment.50-51

Considering that the same problems are present in 
the study, the fact that mentor nurses are separated from 
the academic staff and that they do not have enough 
knowledge/empathy/mentoring training may reveal 
these problems.

Study limitations
Since the student sample with which the study was con-
ducted was 1st grade, a group that had not received any 
communication training was selected. When the nurs-
ing course contents are examined, it is seen that some 
schools offer communication-based courses, but some 
do not. Therefore, the data has a limitation in explaining 
the communication difficulties of all 1st year nursing stu-
dents. However, this situation makes the study import-
ant in terms of making comparisons with other studies 
(2nd, 3rd, 4th grade nursing students) in the discussion.

Conclusion
The results of the study show that the clinical environ-
ment contains an unknown and students begin by expe-
riencing communication-related fears in this unknown 
environment. Although orientation programs are useful 
in this regard, the main issue is how students integrate 
theoretical knowledge into the clinic. Therefore, 1st year 
students need to learn this basic theoretical knowledge 
in the clinic by taking a course such as “health commu-
nication”. In this case, mentor nurses are responsible for 
learning that “things are not always as written in the 
books” in the clinic. However, all literature shows that 
mentor nurses cannot provide sufficient clinical super-
vision. In our study, it is thought that there are import-
ant problems related to mentor nurses such as ignoring 
students, heavy workload, and lack of knowledge/ig-

noring patient communication, as far as it is especially 
understood from students’ answers. The fact that clini-
cal orientations should be a long process that does not 
include only a few hours, that mentor nurses receive a 
mentoring training from staff in this context, and that 
students undergo a basic communication training can 
be some of the things to be done in this regard.
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ABSTRACT
Introduction and aim. Multiple primary tumors are defined as having more than one primary tumor in a different organ location in 
the same person. Therefore, it is important to know pathogenesis of multiple primary neoplasms to discover new forms of primary 
prevention and secondary prevention, especially connected with genetic tests which are important for the future of medicine as a 
part of personalized medicine. The aim of the study is to present selected aspects of the pathogenesis of multiple primary neoplasms.
Material and methods. PubMed databases and Google Scholar were searched.
Analysis of the literature. The rising risk of developing multiple primary cancers is a consequence of the progressive growth 
and ageing of the population and development of cancer in patients previously treated for cancer. The formation of secondary 
neoplasms may be multifactorial – to a large extent it is associated with genetic factors that may facilitate neoplastic transfor-
mation, for example as a result of radiation therapy, chemotherapy, inherited syndromes, environmental factors such as tobac-
co or alcohol, sometimes random somatic mutations.
Conclusion. Knowledge of the pathogenesis of multiple primary tumors can contribute to a better understanding of the prob-
lem, as well as help in the prevention or early diagnosis of multiple primary tumors (primary and secondary prevention).
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Introduction
Multiple tumors are understood to mean two or more 
primary tumors in an individual that come from a pri-
mary place or tissue and are not extension, recurrence 
or metastatic. In cancer patients, the risk of developing 
new primary cancer is 20% higher than in the gener-
al population. Of those who have had cancer over the 
age of 60, about a one third are diagnosed with more 
than one other neoplasm.1 Multiple primary neoplasms 
(MPN) are divided into three groups (Fig. 1): (1) neo-
plasms related to previous treatment, (2) neoplasms as-
sociated with disease syndromes, accompanied by an 
increased risk of cancer, (3) neoplasms in which typical 
factors play a role in the development of environmental 

or genetic predispositions. Moreover, multiple tumors 
can also develop by chance.2

Aim
The aim of the study is to present selected mechanisms 
of the pathogenesis of MPN.

Fig. 1. Etiology of MPN pathogenesis 
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Material and methods
There were searched PubMed databases and Google 
Scholar.

Analysis of the literature
Multiple treatment-related primary neoplasms
Secondary gliomas developing after radiation therapy
Gliomas are common secondary neoplasms associat-
ed with previous radiotherapy to the area of ​​the brain 
or the cerebrospinal axis. Most often they belong to 
high-grade astrocytomas, which have a poor progno-
sis. López et al. conducted genetic profiling of 12 gli-
omas associated with prior radiotherapy to determine 
their molecular pathogenesis. The primary tumors 
were medulloblastoma, intracranial germinoma, leu-
kaemia, Hodgkin’s lymphoma, craniopharyngioma, 
and pineocytoma. The interval between radiotherapy 
and secondary diagnosis of glioblastoma was between 
4 to 41 years (mean 16 years). Ten of the secondary gli-
omas were high-grade infiltrating astrocytomas ‒ they 
showed clearly aneuploid genomes, with significantly 
increased numbers of intrachromosomal breakpoints 
and focal amplification/homozygous deletions. The 
changes found were probably the result of DNA dou-
ble-strand breaks caused by ionizing radiation. In sec-
ondary gliomas, a high frequency of TP53 mutations, 
CDK4 amplification or homozygous CDKN2A deletion, 
and amplification or rearrangement of receptor tyrosine 
kinase and Ras-Raf-MAP kinase pathway genes (PDG-
FRA, MET, BRAF, and RRAS2) were noted. It is worth 
mention that changes in the CDKN2A and CDK4 genes 
as well as a similar activation of the receptor tyrosine 
kinase and Ras-Raf-MAP pathway genes typically oc-
cur in high-grade spontaneous gliomas in both children 
and adults. López et al. speculated that the TP53 muta-
tion is selected early in the development of radiation-in-
duced gliomas, which allows the neoplasm initiating cell 
to survive and expand with numerous chromosomal re-
arrangements induced by ionizing radiation. It is worth 
mention that TP53 mutations have also been identified 
with high frequency in radiation-induced sarcomas. Of 
note, in secondary neoplasms, no changes were found 
in IDH1, IDH2, H3F3A, HIST1H3B, HIST1H3C, TERT 
(containing the promoter region) and PTEN, which are 
typical of the major subtypes of diffuse gliomas in chil-
dren and adults. Unlike wild-type IDH gliomas in the 
adult cerebral hemispheres, high-grade radiation-asso-
ciated gliomas only rarely contain an EGFR amplifica-
tion or mutation, and are instead more likely to contain 
PDGFRA or MET amplification or mutations. Com-
pared to both high-grade gliomas in children and wild-
type IDH glioblastomas in adults, high-grade gliomas 
associated with radiation only rarely contain NF1 inac-
tivation, and instead more frequently show BRAF rear-
rangement or high-grade focal RRAS2 amplification.

The other two types of gliomas observed in the 
study were anaplastic astrocytoma and glioblastoma 
multiform. It is worth mentioning that in both of these 
low-grade gliomas, there was no increase in DNA intra-
chromosomal copy number breakpoints, and focal am-
plification/homozygous deletions that are typically seen 
in radiation-associated high-grade gliomas. It is there-
fore uncertain whether these two tumors were actual-
ly caused by radiation. However, pathogenic changes 
identified in both tumors (KIAA1549-BRAF fusion and 
homozygous SMARCB1 deletion) were due to chro-
mosome breaks rather than single nucleotide variants, 
could have been induced by ionizing radiation during 
treatment of the primary malignant neoplasm.3

Secondary leukemias associated with previous chemo-
therapy
The definition of MPN corresponds to tumors. However, 
the secondary primary malignancies can also be hema-
tological malignancies such as leukaemias.4 Secondary 
acute myeloid leukemia refers to acute myeloid leuke-
mia, which arises based on for example received chemo-
therapy or radiotherapy due to treating breast cancer as 
the first primary cancer. Breast cancer, non-Hodgkin’s 
lymphomas, and Hodgkin’s lymphomas are the three 
most frequently primary cancers that develop second-
ary AML after treatment.5 The incidence of secondary 
AML associated with prior oncological treatment rang-
es from 0.8 to 6.3% after 20 years of conventional ther-
apy, with a significant reduction in risk after 10 years.6 
Secondary acute myeloid leukemia has a worse progno-
sis than its de novo counterparts, with a 5-year overall 
survival <30% despite advanced insight into pathogen-
esis and new treatment methods available. Poor prog-
nosis in these cancers depends both on patient-related 
factors and those related to AML.5

Genetic aberrations in hematopoietic stem cells and 
progenitor cells exposed to cytotoxic therapy may pro-
vide a survival advantage that leads to clonal prolifera-
tion and eventually manifests as secondary AML.6 The 
bone marrow microenvironment, including pluripotent 
mesenchymal cells and their descendants, endothelium 
of bone marrow sinusoids, fibroblasts, reticular cells, ad-
ipocytes and catecholaminergic nerve fibers, regulates 
almost all functions of hematopoietic stem cells - altered 
functions of these cells, caused by the therapy, may also 
contribute to the pathogenesis of secondary AML. Cyto-
toxic drugs cause the release of many pro-inflammatory 
cytokines (TNF alpha, IL-6, TGF beta) and the genera-
tion of free radicals that damage both enzyme cells and 
niche autonomic nerve fibers. Their altered functions in 
several mice models have been shown to be sufficient 
for the occurrence of AML.

The use of drugs belonging to alkylating compounds 
and topoisomerase II inhibitors (TOPII inhibitors) is as-
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sociated with an increased risk of developing secondary 
AML. The mechanism behind this is due to the forma-
tion of double-strand breaks, which result in cell growth 
and apoptosis arrest. If double-strand breaks are not re-
paired, can generate chromosomal changes and genom-
ic instability characteristic of these drugs.5

Alkylating agents
Alkylating compounds form cross-link DNA, leading to 
single-strand and double-strand breaks during the re-
pair process. The result of these lesions are deletions in 
chromosomes 5 or 7 and haploinsufficiency of the EGR1 
neoplasm suppressor gene on chromosome 5q, which 
are events initiating the pathogenesis of AML.6 The de-
velopment of AML seems to be gradual, is often preced-
ed by MDS and occurs after a period of about 5-7 years, 
caused by the deactivation of many suppressor genes.5

TOPII inhibitors
The mechanism of topoisomerase II inhibitors respon-
sible for the development of secondary AML is based 
on their interference with DNA re-ligation and chro-
mosome breakage.6 This results in chromosomal trans-
locations that most often include the KMT2A genes on 
chromosome 11q23, RUNX1 on 21q22, and PML/RARA. 
Leukemia takes 1-3 years to develop and is almost never 
preceded by MDS. This short time is due to translocations 
that result in a dominant oncogene such as KMT2A fus-
ing at 11q23, so fewer subsequent mutations are needed 
to transform to a leukemic phenotype.5,6

Radiotherapy-related breast cancer
Ionizing radiation directly and indirectly causes DNA 
damage and increases the production of reactive oxygen 
and nitrogen species (RONS). RONS lead to DNA dam-
age and epigenetic changes that result in mutations and 
genomic instability. The proliferation of RONS increases 
the effects of DNA damage and mutations. This causes 
inflammation which additionally contributes to further 
carcinogenesis.7

We know that treatment neoplasms in childhood 
is connect with more recently occurrence of second-
ary primary tumors in the future. Brown et al. indi-
cate in his study that people who have been treated  at 
neoplasm in their childhood ‒ have secondary primary 
neoplasms including breast cancers with poorer overall 
survivor due to poor prognosis risk factors. Although 
less than 3% of childhood neoplasm survivors devel-
op second primary neoplasm within 15 years of their 
initial diagnosis, the cumulative incidence approach-
es 10% by 30 years after diagnosis in high-risk popu-
lations.8 Hodgkin lymphoma survivors had greater risk 
of secondary breast cancer influenced by age at treat-
ment (higher among women exposed early to irradia-
tion with the highest relative risk at 15 years or younger, 

and to be not significant among women diagnosed af-
ter the age of 40 or 50 years) and importantly time since 
treatment and dose (>40 Gy yielding greatest risk).9 
Moskowitz et al. claim that highest risk of developing 
breast cancer have patients who received lower doses of 
radiotherapy (14 Gy) to a large area of the chest (whole 
lung field), which meant that a larger area of breast tis-
sue was covered. Receive high-dose radiotherapy (30-40 
Gy) to a smaller area of the chest (mantle field) have a 
similar or lower risk of developing breast cancer (medi-
astinal field), but an increased risk compared to wom-
en who have not been previously irradiated.7 Thurkaa 
Shanmugalingam et al. suggest a IGF-1 role in increas-
ing breast cancer risk which is the most common second 
primary cancer that develops in young women treated 
for Hodgkin’s lymphoma with supradiaphragmatic irra-
diation. Pubertal growth of the mammary gland is me-
diated predominantly by the actions of IGF-1 and GH 
via estrogen. Among younger women more prone to de-
veloping a secondary breast cancer due to the increased 
levels of both IGF-1 and estrogen during puberty, and 
the promoting effects of IGF-1. In breast cancer, IGF-1 
is mainly expressed in the stromal cells (especially fibro-
blasts) and also rarely in the breast epithelium. Consider 
also an endocrine role of  IGF-1 effects on the malignant 
transformation of breast tissue. IGF-1 protect breast 
cancer cells from apoptosis and induces survival. Also 
suggest that IGF-1 produced by the stromal cells is in-
creased in breast cancer. This may then promote growth 
of a second primary breast cancer by endocrine way.10 
Radiotherapy breaks DNA, especially microsatellite al-
terations, which is more common in secondary than 
not-related with radiotherapy.11 Studies suggest increase 
survival of mammary epithelial cells with accumulating 
DNA damage and stepwise carcinogenesis due to pre-
menopausal women with high IGF-1 levels were at risk 
of higher IGF1R activation in these cells.10

MPN associated with syndromes
Pathogenesis of MPN on the example of germ cell tumors 
‒ Wilms tumor and hepatoma in Beckwith-Wiedemann 
syndrome
Nephroblastoma
Wilms’ tumor ‒ also known as nephroblastoma, is a 
malignant neoplasm, the second most frequent in the 
pediatric population. This solid tumor occurs with a 
frequency of about 1 in 10,000 cases, while a bilateral 
Wilms tumor occurs in about 6 out of 100 children. This 
tumor is more common in girls than in boys, and the 
vast majority of cases, about 90%, are detected in chil-
dren under 7 years of age.12 The family form occurs only 
in about 1% of patients.

The pathogenesis of this neoplasm is well described 
in the literature. A significant relationship has been 
shown between the presence of nephroma and the pres-
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ence of mutations in the WT1 and WT2 genes, which 
are located on chromosome 11 (11p13, 11p15) and CT-
NNB1, WTX, TP53, MYNC.13

The presence of mutations in the TP53 gene and the 
loss of heterozygosity in chromosomes1p, 1q, 11p15, 
16q are negative prognostic factors.

Nephrotic nephroblastoma is believed to develop 
from persistent metanephric tissue or residual nephro-
genic tissue that should normally disappear during 
childhood. 

Nephroblastoma is more common in children 
with other syndromes, such as Perlman syndrome, De-
nys-Drash syndrome, Beckwith-Wiedemann syndrome 
or WAGR syndrome (Wilms tumour-aniridia syn-
drome). The risk of Wilms tumour in paediatric patients 
with Denys-Drash syndrome is estimated at 90%.14

Hepatoblastoma
Hepatoblastoma is a malignant tumor of the liver that 
occurs most frequently in children under 2 years of 
age.15 This tumor originates from immature liver precur-
sor cells, and in terms of histology, two main types are 
distinguished: epithelial and mesenchymal.

The epithelial type includes the following subtypes: 
fetal, pleomorphic, embryonal, macrotrabecular, small 
cell undifferentiated, cholangioblastic and mixed epithe-
lial variants. The mesenchymal type, on the other hand, 
is divided into a subtype with and without teratoid fea-
tures. Increased serum levels of alpha-fetoprotein (AFP) 
are found in 90% of patients.

In about 30% of patients with hepatoblastoma, co-
existence of Beckwith-Wiedemann syndrome, FAP, 
Edwards syndrome, Li-Fraumeni syndrome, nephro-
blastoma and trisomy of 21 pair of chromosomes is 
found. However, most cases of hepatoblastoma occur 
sporadically.16

Literature data indicate the involvement of a defect 
in the WNT signaling pathway in the pathomechanism. 
This abnormality is responsible for the accumulation of 
beta-catenin. Moreover, in the case of aggressive hepa-
toblastoma, activation of TERT and MYC has also been 
demonstrated.17

In Beckwith-Wiedemann syndrome, a significant 
role of factors predisposing to the formation of hepa-
toblastoma, such as cell cycle regulators, MAPK kinase 
and (PI3K)/AKT, has been demonstrated.

Factors specific to hepatoblastoma oncogenesis – 
Beckwith-Wiedemann syndrome oncogenesis network 
– have been identified. Changes in 11p15 participate in 
hepatoblastoma oncogenesis by initially disrupting the 
balance of cell cycle regulators and chromatin organiz-
ers, including histone deacetylase 1 (HDAC1), ATP-de-
pendent helicase X, and F-Box and WD repeat domain. 
In addition, oncogenic factors such as dickkopf WNT 
1 and 4 signaling pathway inhibitor, WNT16, fork-

head box O3 (FOXO3) and MAPK10 are differentially 
expressed in 11p15 altered HB both against BWS and 
non-syndromic background.18,19

When comparing nephroblastoma and hepatoblas-
toma in terms of pathomechanism, an association con-
sisting in the presence of a defect on chromosome 11 in 
both of these neoplasms can be noticed.

Pathogenesis of MPN on the example of neoplasms of 
epithelial origin ‒ breast cancer and ovarian cancer in 
HBOC syndrome
Hereditary breast and ovarian cancer (HBOC) asso-
ciated with BRCA1 and BRCA2 variants is character-
ized by an increased risk of breast cancer in women and 
men, ovarian cancer (including fallopian tube cancer 
and primary peritoneal cancer) and, to a lesser extent, 
other cancers such as prostate cancer, pancreatic cancer 
and melanoma, mainly in people with the pathogenic 
BRCA2 variant. The risk of concomitant cancer varies 
depending on whether HBOC is caused by the BRCA1 
or BRCA2 pathogenic variant.20

HBOC is a genetic cancer syndrome most com-
monly caused by germline mutations in the BRCA1 and 
BRCA2 genes. These are tumor suppressor genes lo-
cated on chromosomes 17q21 and 13q12.3 respective-
ly. These genes encode proteins involved in the repair 
of DNA double-strand breaks through homologous re-
combination, which is one of the key mechanisms for 
maintaining DNA integrity. To perform this function, 
BRCA proteins interact with many other molecules that 
together form a protein complex; without a functional 
BRCA complex, the cell relies on alternative DNA re-
pair mechanisms, some of which are prone to errors 
and may further contribute to the development of ge-
netic aberrations. Because of this phenomenon, HBOC 
patients with germline BRCA1 and BRCA2 mutations 
have an increased risk of developing a number of neo-
plasms, particularly those arising in the breast, as well as 
the ovaries and fallopian tubes.21

BRCA1 and BRCA2 encode proteins, subject to ex-
pression in the cell nucleus in different tissues during 
S and G2 phases. BRCA genes are essential for main-
taining chromosome structure. Therefore, due to their 
neoplasm suppressor function, they have been called 
“caretakers” of the genome because correct structure 
and function ensures genome stability. In contrast, any 
abnormality of the “caretakers” results in genome insta-
bility, which is an important factor in the pathomecha-
nism of neoplasm. 

The starting point for elucidating the functions of 
BRCA1 and BRCA2 relevant to cancer predisposition 
is the observation that mouse cells with deficient of the 
BRCA2 homologue show spontaneous aberrations in 
chromosome structure that accumulate during division in 
culture. Microscopically, abnormalities include not only 
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broken chromosomes and chromatids, but also triple and 
quadruple-stranded structures, markers of defective mi-
totic recombination typical of human diseases, Bloom syn-
drome and Fanconi anemia, also associated with increased 
susceptibility to neoplasm (including breast cancer).22  

Individuals with germline mutations in any of the 
BRCA1/2 genes are at higher risk of developing cer-
tain types of neoplasms compared to the general pop-
ulation. Most BRCA mutation-induced cancers develop 
in the breast or ovary. Some studies indicate a role for 
oxidative stress during the menstrual cycle in the de-
velopment of ovarian neoplasms. In addition, hormone 
regulation, especially estrogen, increases the frequency 
of double-strand brakes, indicating tissue specificity.23

Both BRCA genes are involved in DNA repair. Ex-
pression levels of BRCA1, BRCA2 and RAD51 increase 
in cells when they enter S phase, which indicate that they 
function during or after DNA replication. This means 
that BRCA1 and BRCA2 function in a common path-
way that is responsible for genome integrity and main-
taining chromosome stability. They form complexes that 
activate double-strand break repair and initiate homolo-
gous recombination. RAD51, on the other hand, is a key 
component of this mechanism. However, it appears that 
the roles played by BRCA1 and BRCA2 in this process 
are different. 

Ubiquitination is the process by which proteins 
are tagged for degradation by the proteasome. BRCA1 
acts with BARD1 in this ubiquitination process. Small 
ubiquitin-like ligases are required to localize BRCA1 in 
locations of DNA damage, and BRCA1 itself, post-trans-
lationally modified by sumoylation, acts with BARD1 as 
an E3 ligase and further ubiquitinates local proteins. 

BRCA1 is part of the BRCA1-associated genome 
surveillance complex (BASC). This complex includes 
MSH2, MSH6, MLH1, ATM, BLM, the RAD50-MRE11-
NBS1 complex and DNA replication factor C. All mem-
bers of this complex play roles in the recognition of 
abnormal or damaged DNA, suggesting that BASC may 
serve as a sensor of DNA damage and as a regulator of 
the post-replication repair process. 

BRCA1 also acts as a checkpoint, playing a cru-
cial role in cell survival by preventing the propagation 
of DNA damage through cell cycle progression before 
DNA repair occurs. 

BRCA1 is an integral part of the DNA damage sig-
naling cascade, suggesting the existence of a positive 
feedback loop amplifying the DNA damage response. 
In addition, BRCA1 regulates the expression of G2M 
cell cycle checkpoint proteins, preventing an unplanned 
transition of the cell into mitosis at multiple levels of 
regulation. BRCA1 also plays a role in both transcrip-
tion-coupled repair and global genome repair.21

BRCA2 plays a role through its close interaction 
with RAD51 via BRC repeats. In addition, RAD51 also 

interacts with the C-terminal region of BRCA2, TR2. 
This part of BRCA2 play a regulatory role in recombi-
nation repair. Phosphorylation of this part of BRCA2 
may have a dual function, causing inhibition or activa-
tion during homologous recombination. BRCA2 also 
plays a role in homologous recombination at meiosis by 
interacting with RAD51 and DMC1. This suggests that 
BRCA2 not only plays a role in carcinogenesis, but ad-
ditionally contributes to fertility problems in affected 
carriers. In summary, both BRCA genes are involved in 
DNA repair and both act on a common pathway that is 
responsible for genome integrity and maintaining chro-
mosome stability.21

BRCA1 breast cancers
Most BRCA1 mutation-associated neoplasms are in-
vasive ductal adenocarcinomas, accounting for 74%.21 
Morphologically, they are highly malignant carcino-
mas with no special type and show minimal, if any, tu-
bular or glandular formation, markedly pleomorphic 
nuclei (significant variation in size and shape), vesicu-
lar chromatin, prominent nucleoli and high mitotic ac-
tivity.24 However, compared to sporadic breast cancer, a 
much higher incidence of BRCA1-associated neoplasms 
are classified as medullary carcinomas, 2% vs 13%, re-
spectively. The other histological types of breast cancer 
are found more or less equally in tumors associated with 
BRCA1 mutations as in sporadic breast cancer. With re-
gard to other histopathological features, it is observed 
that BRCA1 mutations more often accompanied by a 
low degree of differentiation (G3), high mitotic activity, 
frequent areas of necrosis and reduced tubular forma-
tion, with a higher degree of pleomorphism. All these 
features indicate a more aggressive phenotype. In addi-
tion, the tumors are often well delimited and show a sig-
nificant degree of lymphoplasmocyte infiltration and a 
high incidence of lymphatic vessel invasion. 

HER-2/neu amplification is rarely found in tumors 
with BRCA1 mutations. One explanation may be that in 
the BRCA1 germline mutation background, HER-2/neu 
is lost during loss of heterozygosity at the BRCA1 locus 
because HER-2/neu is located close to BRCA1 on chro-
mosome 17. Gene expression profile analysis has provid-
ed a tools to distinguish between different breast cancer 
subtypes. Based on this data, BRCA1-related breast can-
cers are classified as basal like type. The gene expres-
sion profile of BRCA1-associated neoplasms includes 
genes that have been found to have functions in prolif-
eration, angiogenesis, cell motility, cell adhesion, tran-
scription and DNA repair. As mentioned above, breast 
tumors with BRCA1 mutations show expression of basal 
markers such as CK 5/6, CK14, EGFR, P-cadherin and 
caveolin 1, vimentin and laminin, confirming the basal 
subtype specified by immunohistochemistry. These data 
additional highlight that carcinogenesis in BRCA1 ger-
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mline mutation carriers very often occurs as part of the 
„basal” pathway of progression.

Promoter hypermethylation of tumor suppressor 
genes has been shown to be slightly less abundant in 
breast cancers associated with a germline BRCA1 mu-
tation, although it is still markedly higher than in nor-
mal tissue.

Copy number alterations commonly found in 
BRCA1-associated breast cancers are gain of 3q, 7p, 8q, 
10p, 12p, 16p and 17q and loss of 2q, 3p, 4p, 4q, 5q, 12q, 
16p and 18q. This only partly coincides with the copy 
number changes found in sporadic breast cancers asso-
ciated with germline BRCA2 mutations.21

BRCA2 breast cancers
Similar to BRCA1-related breast cancers, the most com-
mon histological type of BRCA2 tumors is invasive duc-
tal carcinoma (76%). Reports have been published of a 
higher incidence of neoplasms belonging to the inva-
sive (pleomorphic) lobular, tubular and situs carcino-
mas in BRCA2-associated breast cancers compared with 
sporadic breast cancer. BRCA2 tumors are more often 
moderately or poorly differentiated carcinomas (grades 
2 and 3) due to less tubular formation, greater nucle-
ar pleomorphism and higher mitotic rates compared to 
sporadic neoplasms.

In a study using gene expression analysis to distin-
guish BRCA2-related neoplasms, the differentiating 
genes were those related to transcription, signal transduc-
tion, cell proliferation, cell adhesion and extracellular ma-
trix remodelling. In this study, relatively high expression 
of FGF1 and FGFR2 was observed, which was confirmed 
by immunohistochemistry.21 Using the gene expression 
profile mentioned earlier, the majority of BRCA2-asso-
ciated breast cancers were classified as luminal. Looking 
more specifically at the molecular genetics, BRCA2-as-
sociated breast cancers show patterns of chromosome 
copy number gain and loss that do not occur in sporad-
ic breast cancers. Copy number alterations more com-
mon in BRCA2-associated breast cancers are gain of 8q, 
17q22-q24 and 20q13 and loss of 8p, 6q, 11q and 13q.21

BRCA1/2 ovarian cancers
BRCA1/2 germline mutations are found in approxi-
mately 15% of women with epithelial ovarian cancers, 
of which tubo-ovarian tumor is the most common sub-
type. The characteristic histopathological diagnosis of 
HBOC-associated fallopian tube-ovarian cancer with 
a BRCA mutation is high-grade serous carcinoma, and 
the prevalence of germline BRCA1 and BRCA2 muta-
tions rises to approximately 25% in patients diagnosed 
with these neoplasms. 

Morphologically, classic high-grade serous carci-
noma shows expansive and infiltrative glandular and 
papillary growth with slit-like spaces. Cell nuclei are 

generally enlarged and irregular, with prominent nu-
cleoli and active mitoses, including atypical forms. Im-
munohistochemically, serous carcinomas with a high 
degree of malignancy show p53 expression in an abnor-
mal pattern (usually nuclear overexpression or complete 
absence of expression, and less often expression accord-
ing to a cytoplasmic pattern), in addition to CK7, PAX8 
and WT-1. P16 expression is usually diffuse, strong and 
block-like.24

In the context of BRCA-associated high-grade se-
rous carcinoma, a variety of morphological features 
have been described. It was shown that tubo-ovari-
an carcinomas of BRCA1 germline mutation carriers 
tended to show high-grade and serous/undifferenti-
ated histology, prominence of tumor-infiltrating lym-
phocytes, prominent nuclear atypia with giant/weird 
forms and abundant mitotic figures; these features had 
a negative predictive value of >94% and a positive pre-
dictive value of 21% for BRCA1 germline mutation 
status. Tumors with BRCA2 mutations also had pseu-
do-endometrioid and transitional features, but tended 
towards relative tumor-infiltrating lymphocytes defi-
ciency and necrosis.24

MPN arising from environmental factors
Head and neck cancers are mainly squamous cell carci-
noma and consists oral cavity, pharynx (nasopharynx, 
oropharynx, hypopharynx), larynx, paranasal sinuses 
and nasal cavity, salivary glands (but salivary glands, si-
nuses, or muscles or nerves of head and neck cancers are 
not squamous cell carcinoma and much less common). 
Head and neck cancers share the same risk factors and it 
seems due to the anatomical proximity of each part and 
histopathology of these cancers.25,26

Contribution of tobacco consumption to the carcinogene-
sis of oral squamous cell carcinomas
Oral squamous cell carcinoma accounts for more than 
90% of histopathological cases of oral cancer.27 Cianfri-
glia et al. described 200 cases of patients who had the 
first primary neoplasm as oral squamous cell carcino-
ma. In median follow-up of 3.2 years, the incidence rate 
of second primary neoplasm was 14%: 39% arose in the 
oral cavity, 18% in the oropharynx, 10% in the lung and 
7% both in the lip and larynx. The second primary neo-
plasm in 96% of cases was also squamous cell carcino-
ma. One risk factor was the consumption of tobacco 
products.28 Eberl et al. indicated especially high larynx, 
pharynx and oral cavity for males and oesophagus, oral 
cavity and urinary tract for females secondary primary 
cancers smoking-related after treated lung cancer.29

Jiang et al. point to 4 possible pathways (Fig. 2) for 
tobacco smoke-induced carcinogenesis of squamous 
cell carcinoma: epigenetic changes of oral epithelial 
cells, inhibition of multiple systemic immune functions, 
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changes in oxidative stress and a possible “tobacco-virus 
collaboration.”

Fig. 2. Four possible pathways for tobacco smoke-induced 
carcinogenesis of squamous cell carcinoma and factors 
participate in pathogenesis

Epigenetic changes in epithelial cells 
Several studies have shown that tobacco can cause ab-
normal expression of p53, GLUT-1, p16 (MTS, multiple 
tumor suppressor 1), DAPK (death-associated protein 
kinase), MGMT (O6-methylguanine-DNA methyl-
transferase), PI3K (the phosphatidylinositol 3-kinase) 
and other genes in the oral epithelium, which is associ-
ated with oral squamous cell carcinoma.

It has been observed that p53 aberrations are an 
initial alteration in the development of oral cancer. A 
high percentage of p53 protein overexpression has been 
found in pre-neoplastic lesions and oral neoplasms in 
epithelial cells among patients with heavy tobacco use. 

Increased expression of GLUT-1, a glucose trans-
porter required for glucose uptake by the cell, is observed 
in neoplasm cells. This indicates increased proliferative 
activity, energy requirements, aggressive develop and a 
poor response to ionizing radiation. GLUT-1 expression 
correlates significantly with the histological malignan-
cy and stage (pTNM) of oral squamous cell carcinoma. 
Furthermore, GLUT-1 has been shown to increase the 
incidence of oral cancer in tobacco smokers. 

Epigenetic alterations of the p16, DAPK, MGMT, 
PI3K, c-myc genes are frequently found in people with 
oral cancer.

Moreover, generally in squamous cell carcinoma of 
head and neck region, expression of alpha-7 nicotinic 
acetylcholine receptors (nAChRs) promotes prolifer-
ation and migration through phosphorylation of epi-
dermal growth factor receptor (EGFR), protein kinase 
B (Akt), mammalian target of rapamycin (mTOR) and 
stimulation of beta-adrenergic receptors. Nicotine up-
regulates the expression of mesenchymal proteins (fi-
bronectin and vimentin) and downregulates epithelial 
proteins (beta-catenin and E-cadherin), thereby sup-
porting cell motility and invasion through induction 
of epithelial-mesenchymal transition (EMT).27 Nicotine 

can interfere with drug efficacy via cytochrome P450 
(CYP)-mediated metabolism, glucuronidation and/or 
protein binding, which may affect the efficacy of an-
ticancer drugs. Tobacco use also promotes a pro-in-
flammatory tumor microenvironment, which further 
supports tumor growth.30

Inhibition of multiple systemic immune functions 
Dysfunction of the immune system plays an important 
role in the escape of neoplasm cells from effector im-
mune functions, leading to neoplasm development. The 
incidence of malignant neoplasms in immunocompro-
mised patients is 100 times higher than in healthy indi-
viduals.

Tobacco-associated oral cancer is likely to be associ-
ated with multiple systemic immune abnormalities, par-
ticularly impaired CD4+ and CD3+ T lymphocytes and 
different regulation of IL-4 and IL-2 in subsets of CD8+ 
and CD4+ T lymphocytes in the peripheral blood. The 
findings suggest that tobacco may reduce IL-4 gene 
transcription. 

The Fas receptor and FasL (Fas Ligand) system are 
associated with neoplasm immune escape. In tobac-
co-associated oral squamous cell carcinoma, up-regu-
lation of FasL and down-regulation of the Fas receptor 
are observed.27

Changes in oxidative stress
Tobacco, which is a foreign substance, has been proved 
to stimulate the body to produce more free radicals, 
which with increasing concentrations, can damage cel-
lular components, ultimately leading to denaturation 
or mutation, parasitic infections, inflammatory diseas-
es and neoplasms. The development of oral cancer has 
been proven to be linked to oxidative stress. Free radi-
cals (i.e. reactive oxygen species ‒  ROS, reactive nitro-
gen species ‒ RNS and reactive oxygen metabolites such 
as hydrogen peroxide ‒ H2O2, superoxide anions ‒ O2

-, 
hydroxyl radicals ‒ OH-, nitric oxide ‒  NO and malond-
ialdehyde) can cause DNA damage. These include strand 
breaks, DNA-protein cross-links, base modifications, 
inhibition of DNA repair. In addition, lipid peroxides 
and reaction products with cell membrane fatty acids 
are formed. There is also reduced superoxide dismutase 
activity. In addition, one study found that smokers had 
a significantly higher risk of developing oral cancer than 
non-smokers based on erythrocyte glutathione reduc-
tase, superoxide dismutase, catalase and plasma thiol.27

Possible cooperation between tobacco and the virus 
Epstein-Barr virus (EBV), or human herpes virus 4 
(HHV-4), resides in a latency period in healthy carriers 
and, under the influence of changing external factors, 
the virus can be periodically reactivated. EBV is often 
associated with various malignancies, such as Burkitt’s 
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lymphoma, Hodgkin’s disease, gastric cancer and naso-
pharyngeal carcinoma.

Several EBV proteins are expressed in oral squa-
mous cell carcinoma tissues. This is associated with spe-
cific tumor phenotypes, indicating a correlation between 
EBV infection and neoplasm development. The induc-
tion of oral and nasopharyngeal squamous cell carcino-
ma is explained by tobacco-induced activation of EBV 
and HPV16. Further epidemiological and experimental 
studies are needed to confirm the interaction between 
tobacco use and EBV activation in cancer development 
and to reveal potential mechanisms.27

Contribution of alcohol consumption and metabolism 
genes of this xenobiotic to the carcinogenesis of upper 
gastrointestinal cancers including cancers of the upper 
aerodigestive tract
Lv et al. in an epidemiological study of 161 patients 
with multiple primary cancers indicated that the main 
carcinogens of gastrointestinal and respiratory cancers 
were tobacco and alcohol use.31

A link between chronic alcohol consumption and 
the incidence of cancer in humans has been proved.32  
Smoking cessation and abstinence or moderation of 
alcohol consumption are key factors in the preven-
tion of oral and pharyngeal and esophageal cancers.33 
The mechanisms through which alcohol drinking con-
fers an increased risk of first or second primary cancers 
are likely to be quite similar among cancers of the up-
per aerodigestive tract (oral cavity, pharynx, larynx, and 
esophagus).34 The mechanism of carcinogenesis in var-
ious alcohol-induced cancers is not fully understood, 
although likely events include genotoxic effect of acet-
aldehyde, generation of reactive oxygen species via cy-
tochrome P450 2E1 (CYP2E1), abnormal folic acid and 
retinoid metabolism, increased estrogen levels and ge-
netic polymorphisms.32 The results of the study indicate 
that in upper gastrointestinal cancer survivors, contin-
ued alcohol abuse were associated with a more than 
2-fold increased risk of subsequent upper gastrointes-
tinal cancers.34 Alcohol absorption begins in the mu-
cosa of the upper gastrointestinal tract and takes place 
mainly in the stomach and small intestine. Acetaldehyde 
production occurs mainly in the liver, but acetaldehyde 
formation begins in the mouth and progresses along the 
gastrointestinal tract.35 Ethanol is oxidized in the cytosol 
to acetaldehyde by alcohol dehydrogenase, and acetal-
dehyde is then oxidized in the mitochondrion to acetate 
by aldehyde dehydrogenase.32 Exposure to acetalde-
hyde leads to molecular changes and mutagenesis, in-
cluding the formation of DNA adducts, cross-linking of 
DNA-protein complexes, DNA strand breaks and chro-
mosome aberrations. Locally, these changes can lead to 
dysplasia and further to oral and pharyngeal cancer.33 
Various studies indicate that the disproportion between 

alcohol dehydrogenase and aldehyde dehydrogenase ac-
tivity plays a key role in alcohol-induced cancers. Sig-
nificantly higher activities of different isoforms of these 
enzymes are observed in esophageal cancer, liver cancer 
and cervical cancer, making it possible to attribute poly-
morphisms of related genes to these isoforms.32

Tamura et al. in a study conducted on rat epithelial 
cells showed that ethanol is not only an inducer of gas-
tric epithelial cell necrosis, but is also an inducer of ox-
idative stress and causes increased lipid peroxidation.36 
It is likely that the mechanism is related to the accumu-
lation of lipid peroxidation products such as malond-
ialdehyde and 4-hydroxynonenal, which in turn form 
exocyclic DNA adducts. Reactive oxygen species can act 
as messengers in intracellular signaling pathways lead-
ing to the transformation of a normal cell into a can-
cer cell. These pathways affect alter cell cycle changes 
by activating NF-κB (nuclear factor kappa-light-chain-
enhancer of activated B cells) and AP-1 (activator pro-
tein  1) (c-jun and c-fos) expression and promoting 
cell metastasis by regulating MAPK (mitogen-activat-
ed protein kinases). Accumulation of reactive oxygen 
species leads to up-regulation of vascular endothelial 
growth factor (VEGF) and monocyte chemotactic pro-
tein (MCP-1), which are key mediators of angiogenesis 
and tumor dissemination. Increased expression of the 
reactive oxygen species-mediated metalloproteinases 
MMP2 and MMP9 leads to extracellular matrix damage, 
increases cell motility and promotes distant metastasis. 

Metabolism gene variants
Significant interactions between heavy drinking and the 
MTHFR (methylenetetrahydrofolate reductase gene) 
TT genotype (homozygous variant with mutation) have 
been described for head and neck area cancer, esopha-
geal cancer and colorectal cancer. Compared to people 
with the CC (homozygous normal) genotype, those with 
the TT or CT (heterozygous) genotype have MTHFR 
activities of approximately 30% and 65%, respectively.

An increased risk of esophageal squamous cell car-
cinoma in heavy drinkers is associated with the CY-
P2E1c1/c1 or CYP2E1c1/c2 genotype. Observations 
indicate that the c2 variant allele shows 10-fold higher 
transcriptional activity, elevated protein levels and in-
creased enzymatic activity compared to the c1 allele.

The ADH1B gene shows several polymorphisms 
and is associated with the risk of developing various 
cancers. Two studies in Asian populations showed a 
significantly higher risk of upper gastrointestinal, oral 
cavity and hypopharynx cancer in moderate or heavy 
drinkers with the ADH1B*1/*1 genotype than in those 
with ADH1B*1/*2 or ADH1B*2/*2. The enzyme en-
coded by ADH1B*1/*1 has only 1% and 0.5% oxidative 
capacity against those encoded by ADH1B*1/*2 and 
ADH1B*2/*2, respectively.32
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The presence of the ALDH2 Lys allele has been 
shown to have a significantly increased direct effect on 
the risk of developing head and neck, esophageal and 
gastric cancers, even in people who have never smoked. 
In contrast, acetaldehyde-related carcinogenesis occurs 
locally in organs exposed to alcohol. It is assumed that 
alcohol abusers with the ALDH2 Lys allele are exposed 
to increased local acetaldehyde concentrations two to 
three times (via saliva) and five to six times (via gastric 
juice) higher than those without this allele. Increased 
acetaldehyde concentrations lead, among other things, 
to more DNA adducts and DNA damage.35

Bacterial flora and acetaldehyde metabolism
Acetaldehyde plays a major role in the carcinogenesis 
of alcohol-related upper gastrointestinal cancers, which 
is locally (oral mucosa and salivary glands) produced 
by microorganisms and also supplied with drinks and 
food products. Ethanol fermentation is a specific feature 
of microorganisms. Under hypoxia, food sugars such as 
glucose and fructose are converted to ethanol and acet-
aldehyde is formed as a by-product. 

The microbial formation of acetaldehyde at muta-
genic concentrations begins in the saliva and gastric 
juice in HCl-deficient stomachs immediately after al-
cohol consumption and continues as long as ethanol is 
present in the human body. The key role of the oral mi-
crobiome, particularly bacteria, is already well under-
stood in this process.33

HPV-related secondary primary tonsil cancer
HPV infection is connected with head and neck squa-
mous cell carcinomas. The molecular mechanisms of 
HPV-associated carcinogenesis involve the insertion of 
HPV genomic DNA into basal epithelial cells, leading to 
the expression of the viral oncoproteins E6 and E7. As 
a result, key cellular signaling pathways responsible for 
cell cycle control are altered by degradation of the tumor 
suppressor protein p53 via E6 and the retinoblastoma 
protein (pRb) via E7, leading to malignant transfor-
mation and immortalization of cells. In addition, HPV 
E6 protein interacts with c-myc to form the c-myc/E6 
complex, which activates transcription of the human 
telomerase catalytic subunit (hTERT), contributing to 
tumor cell immortalization. Head and neck squamous 
cell carcinomas mainly are connected with tonsil cancer 
and likely same with HPV-related second primaries in 
this area apart tongue base and others. W. Strober et al. 
suggest that spreading HPV-related secondary tumour 
links with a single viral infection resulting in infec-
tion of cells at more than one anatomic location via in-
tra-host spread (lymphatic, hematogenous, or salivary), 
infection of different tissue locations with the same vi-
rus at the same time, or on subsequent exposure or in-
tralymphatic intraoropharyngeal metastases of tumor 

cells. Moreover, they claim that patient-specific (genetic 
and immunologic) and virus specific (such as particu-
larly aggressive sublineages) could play a role. Multiple 
versus single primaries (younger patients, have small T1 
tumor, no adenopathy N0) suggests different biological 
pathogenesis process but it needs more investigation.30,37

Diet and microbiome bacteria in second primary squa-
mous cell carcinoma of head and neck 
Certain bacteria are involved in the metabolic activa-
tion of carcinogenic chemicals such as acetaldehyde, 
which can promote carcinogenesis through genomic 
mutations. Chronic inflammation induced by persistent 
bacterial infection also supports several hallmark capa-
bilities. Bacterial products, such as endotoxins, enzymes 
and metabolic waste, can cause DNA damage and con-
sequently alter cell cycle control and signaling pathways, 
leading to further genomic instability and mutation. 
Certain immune cell responses to gut commensal bac-
teria are also associated with immunotherapy response. 
Red meat and processed meat also contain carcino-
gens (cooking at high temperatures produces carcino-
genic substances such as PAHs, N-nitroso compounds 
(NOCs) and heterocyclic aromatic amines (HAA) that 
can cause genomic instability and mutations. All this 
factors can help in synchronous or metachronous car-
cinogenesis.30

Summary
Risk factors for the development of MPN include a pre-
vious treatment for neoplasm and should be considered 
an adverse effect of chemotherapy and radiotherapy. 
Therefore, an important element in the prophylaxis of 
secondary neoplasms is increased surveillance of peo-
ple who have undergone neoplasm treatment, have a he-
reditary predisposition to neoplasms and have a specific 
lifestyle predisposing them to neoplasm (smoking, ex-
cessive alcohol consumption) or are exposed to environ-
mental factors.38

Secondary neoplasms are considered the most seri-
ous complication of anticancer therapy and involve both 
chemotherapy and radiotherapy. The most common sec-
ondary neoplasm after chemotherapy is acute myeloid 
leukemia, which is usually preceded by myelodysplas-
tic syndrome.39 Secondary leukemias are a consequence 
of the use of alkylating drugs (cisplatin, carboplatin, cy-
clophosphamide, ifosfamide) and topoisomerase II in-
hibitors (etoposide, irinotecan).40,41 Topoisomerase II 
inhibitors, including etoposide and teniposide, often 
cause rearrangements involving the mixed-lineage leu-
kemia gene (MLL otherwise KMT2A) on chromosome 
11q23. The prognosis is very poor for leukemias asso-
ciated with rearrangements in the MLL gene, including 
secondary leukemias associated with etoposide. Typi-
cally, treatment-induced AML occurred after multiple 
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doses given in short intravenous infusions. The cumula-
tive risk of complications over 4 to 5 years ranged from 
0% to 18.4% in patients treated with cumulative doses 
ranging from 5200 mg/m2 to 19200 mg/m2.42

Radiotherapy can also have a significant impact on 
the development of secondary neoplasms. One exam-
ple is radiotherapy for Hodgkin lymphoma. Although 
it significantly reduces the risk of regional recurrence 
and increases survival time as a part of treatment, but 
it is associated with an increased risk of secondary neo-
plasm in the irradiated area. Less than 3% of childhood 
neoplasm survivors develop second primary neoplasm 
within 15 years of their initial diagnosis, the cumulative 
incidence approaches 10% by 30 years after diagnosis in 
high-risk populations.8

According to a 2017 study, the development of a 
second primary neoplasm in children, adolescents and 
young adults has a significantly worse prognosis than 
in older patients. The differences in survival rate after 
secondary and first neoplasm are most significant in 
those under 40 years of age.43 Therefore, it is import-
ant to know about the syndromes that run in the pa-
tient’s family, which are associated with the occurrence 
of MPN and often manifest themselves at a young age, 
in order to implement appropriate prophylaxis.

Carcinogens such as tobacco smoke and alcohol are 
responsible for the development of numerous changes 
in tissues that are exposed to these substances. Smoking 
is a well-known factor responsible for the development 
of cancer in the respiratory tract, which is mainly related 
to direct exposure of the respiratory tract to the carcin-
ogens contained in tobacco smoke. Long-term smoking 
can contribute to the simultaneous development of sev-
eral neoplasms. The number of older people, as well as 
the number of people who have undergone treatment 
for neoplasm, is steadily increasing, which may result in 
an increased incidence of MPN in the future.1,38 There-
fore, the timing of exposure to carcinogens and the age 
of the patient may be important factors in the occur-
rence of MPN.

Conclusion
MPN are the subject lots of research and scientific anal-
ysis. However, looking at the increasing incidence of 
both primary and secondary primary tumors, it is also 
a public health concern. Increasing knowledge of sec-
ondary neoplasm formation, analysis of epidemiological 
data and understanding of risk factors allows effective 
primary prevention using modern methods such as ge-
netic screening to detect predisposing mutations, as 
well as secondary prevention with screening of those 
at increased risk of secondary neoplasms. The problem 
of the occurrence of MPN may become one of the ele-
ments of personalized medicine in the future. 
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ABSTRACT
Introduction and aim. The cumulative incidence of drug-induced thrombocytopenia (DIT) is 10 cases per one million people 
per year with a prevalence of approximately 25% in critically ill patients. This review provides a comprehensive view of drug-in-
duced thrombocytopenia, diagnosis, underlying mechanisms, common strategies in therapeutics, and potential alternatives. 
Material and methods. Databases such as “Google Scholar”, “PubMed”, “Medline” and “MDPI” was used for literature review 
with the keywords, “platelets”, “platelet disorders”, “thrombocytopenia”, “drug-induced”, “oxidative stress” “plant extracts”, “phy-
tochemicals”, “antioxidants”, for the articles published between 2013-2023 and written in the English language.
Analysis of the literature. Several antimicrobials, anti-cancer drugs, and antivirals are often reported to cause adverse effects 
during treatment, such as thrombocytopenia. A thorough understanding of the underlying pathophysiology is important for 
appropriate treatment. Even though an improvement in platelet count is observed after the discontinuation of the causative 
drug, there is a dire need for treatment in some cases due to associated complications. There are various pitfalls with conven-
tional treatments which include clinical complications and lack of effectiveness. 
Conclusion. Interventions in therapeutics through antioxidants can aid in faster recovery. Various plant extracts and phyto-
chemicals have been employed as therapeutics in platelet disorders due to their exceptional antioxidant activity. It is imper-
ative to explore the bioactive components of natural products and their influence on platelet efficacy. Also, it highlights how 
antioxidants can be used as a safe, yet effective option as therapeutics for treating a complicated disorder such as DIT or be 
used as supplements to prevent adverse effects of existing treatments involving antibiotics and chemotherapeutics.
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Introduction
Platelets or thrombocytes are blood cells that are con-
tinuously produced from megakaryocytes in a process 
called Thrombopoiesis, mainly in the bone marrow. 
These anucleate cells range from ~150,000‒450,000/µL 
in healthy individuals.1 They are found circulating in 
the blood for 8-10 days and are eliminated in the spleen 
and liver.2 The main function of the platelet is to react 
to vascular damage and form a blood clot at the site to 
stop bleeding.3 Nonetheless, platelets are also involved 
in several other functions such as affecting tumor pro-

gression by stimulating angiogenesis, separating the 
lymphatic circulation during embryogenesis, and help-
ing to close ductus arteriosus at the time of birth. They 
are a significant part of primary immunity and contrib-
ute inflammatory mediators.4

Platelet disorders are primarily due to following rea-
sons: (i) an increase in platelet number, (ii) a decrease 
in platelet numbers, or (iii) platelet dysfunction.5 These 
can lead to either defective hemostatic plug formation 
leading to bleeding or spontaneous clot formation lead-
ing to thrombosis.6
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Platelet disorders are classified into:
i.	 Platelet function disorders: Inherited or acquired, 

due to loss or gain of platelet function, change in 
size and morphology of the platelets, and associated 
with clinically important bleeding defects.7

ii.	 High platelet count conditions or Thrombocytosis: 
Abnormal accumulation of platelets in the blood is 
further classified into primary or essential and se-
condary or reactive thrombocytosis.8,9

iii.	 Low platelet count conditions or Thrombocytope-
nia: Atypically low platelet levels (under 20,000 per 
mm3) due to an underlying cause.10

Aim
This review provides a comprehensive view of drug-in-
duced thrombocytopenia, its diagnosis, underlying 
mechanisms, common strategies in therapeutics, and 
potential alternatives such as phytochemicals. 

Material and methods
Databases such as “Google Scholar”, “PubMed”, “Med-
line” and “MDPI” was used for literature review with 
the keywords, “platelets”, “platelet disorders”, “thrombo-
cytopenia”, “drug-induced”, “oxidative stress” “plant ex-
tracts”, “phytochemicals”, “antioxidants”, for the articles 
published between 2013-2023 and written in English 
language.

Analysis of the literature
Thrombocytopenia 
Thrombocytopenia is characterized by a massive re-
duction in platelets in the peripheral blood, caused by 
a myriad of both congenital and acquired causes. Acute 
and severe decrease in platelet count exposes the indi-
viduals to an increased risk of developing spontaneous 
hemorrhage or thrombosis. Hemostasis entirely de-
pends upon the functioning and the number of platelets 
in circulating blood and any deviation in the number 
can cause many complications.11

The major causes of thrombocytopenia can be sum-
marized as follows:12,13

a.	 Decrease in differentiation of hematopoietic stem 
cells in bone marrow 

b.	 Impairment of megakaryocyte maturation
c.	 Disruption of endothelial adhesion of megakaryo-

cytes
d.	 Increase in peripheral platelet destruction due to 

immune and non-immune mediated pathways
e.	 Increase in splenic sequestration
f.	 Accelerated clearance from the circulation
g.	 Oxidative Stress 

Drug-induced thrombocytopenia (DIT)
The main threat in any treatment procedure is the side 
effects caused by therapeutic drugs. Drugs administered 

for the treatment of a clinical symptom are capable of 
causing a different disorder altogether, based on their 
mode of action at the molecular level. DIT is one such 
disorder with a cumulative incidence of about 10 cases 
per million population per year and a prevalence as high 
as 25% in critically ill patients.14 DIT is often underdi-
agnosed and underreported and puts the patients at an 
increased risk of hemorrhage. 

Studies have been conducted during the past two 
decades based on the types of drugs that specifically in-
duce thrombocytopenia. Around 300 drugs have been 
clinically implicated in causing DIT as an adverse effect 
during the treatment procedure. Commonly report-
ed drugs can be categorized into antibiotics, chemo-
therapeutic drugs, steroids and cardiovascular drugs. 
Chemotherapy regimens involving dexamethasone + 
cytarabine + cisplatin, isophosphamide + carboplatin 
+ etoposide, gemcitabine + dexamethasone + cisplatin 
and gemcitabine + and oxaliplatin are most commonly 
reported to cause DIT in cancer patients.15 Some of the 
glycoprotein IIb/IIIa (GPIIb/IIa) inhibitors have also 
been reported in DIT cases.14,16 Drug-related disorders 
are common in small molecules as well as biotherapeu-
tics. Although they were believed to be safe due to their 
specific action, many biotherapeutic drugs have been 
reported to lead to adverse reactions leading to loss in 
blood cell count and functions.16 Some of the clinically 
important cases of DIT are listed in Table 1.

A detailed history of the patient and timely diagno-
sis is necessary to understand the underlying etiology. 
However, DIT often manifests in two ways:
a.	 One to two weeks after beginning a new drug or 

suddenly, after a single dose when the drug was 
previously taken intermittently.22

b.	 Immediately after the first administration of anti-
thrombotic agents that block fibrinogen binding to 
platelet GP IIb-IIIa.14,37

DIT varies extensively from case to case and is of-
ten misdiagnosed as immune thrombocytopenic purpu-
ra and patients receive inappropriate treatment, leading 
to several complications. There have been cases where 
patients may not consider that self-regulated medica-
tions, beverages, foods, or herbal remedies are relevant 
to their bleeding symptoms and may not report them.38

Thorough understanding of the underlying patho-
physiology plays a crucial role in devising a treatment 
of DIT. Identification of the trigger for the sudden fall in 
platelet count is the first and foremost step in the diag-
nosis of DIT. Secondly, excluding pseudothrombocyto-
penia is critical which occurs due to in vitro factors such 
as anticoagulants used during blood collection. There is 
no gold standard for the diagnosis of DIT, however, fol-
lowing a certain protocol in diagnosis and treatment as 
outlined in Fig. 1 can be favourable.39-41 



619Drug-induced thrombocytopenia – etiology and alternative therapeutic approaches

Mechanisms
Majorly, the mechanisms can be classified into (i) plate-
let destruction and (ii) platelet production.
i.	 Platelet destruction: Platelet clearance due to increase 

in platelet desialylation by NanA neuraminidase 
and the Ashwell-Morell receptor (AMR)-dependent 
pathway can be the major causes of DIT during in-
fection.42 Cross-Reaction of the drugs with endoge-
nous thrombopoietin can lead to the neutralization 
of platelets in the blood stream.43 Off-target platelet 
binding and activation due to the overloading of the 
therapeutic drug in blood can result in platelet acti-

vation and eventually destruction.44 The immune sys-
tem can also play a major role in platelet destruction 
by inducing antiplatelet antibodies against the mu-
rine sequences of the chimeric Fab molecule.31

ii.	 Platelet production: Low platelet levels may be due 
to the inhibition of thrombopoietin signaling in 
early megakaryokinesis leading to decreased plate-
let production.45 Myelosuppression/toxicity by tar-
geting the epidermal growth factor receptor path-
way, vascular endothelial growth factor (VEGF) 
pathway, and BCR-ABL pathway can contribute 
to low platelet count as there is an abnormality at 

Table 1. Cases of drug-induced thrombocytopenia and treatments
Drug class Drugs Medical condition Time of diagnosis Plausible mechanisms Treatments

Antibiotics

Acyclovir17 Systemic lupus erythematosus 
(SLE)

Day 5 Drug-dependent immune mechanism
Discontinued Acyclovir; started IVIG at 0.4 g per 

kg/day for 4 days

Benznidazole18 Chagas disease Day 15
Toxicity due to reactive metabolites 

(free radicals) formed during the 
bioactivation

Discontinued Benznidazole; Prednisone at 1.5 
mg/kg for 4 days with subsequent tapering of 

dose

Azithromycin19 Nonpruritic maculopapular 
rash

Day 5
Drug-dependent and drug-

independent antibodies

Discontinued Azithromycin; administered 
dexamethasone 40 mg IV + intravenous 

immunoglobulin (IVIG) for 10 days

Piperacillin-Tazobactam20 Sepsis Day 1
Platelet destruction due to hapten-

dependent antibodies
Replaced the drugs with imipenem on day 9

Vancomycin; Ciprofloxacin21 Left total knee arthroplasty Day 18 Drug-dependent platelet antibodies
Replaced vancomycin and rifampin with IV 

daptomycin

Indinavir22 HIV infection Month 15

Platelet destruction due to antibody-
mediated lysis and decreased 

production in the bone marrow due to 
underlying infection

Switched to Stavudine + Didanosine + efavirenz.

Nitrofurantoin23 Urinary tract infection Week 3 Immune-mediated adverse reactions
Intravenous corticosteroids +  intravenous 

immunoglobulin (IVIG) + 4-units of platelet 
transfusion

Antineoplastic 
drugs

Cisplatin24 Bladder tumor Day 28 Myelosuppression Prophylactic platelet transfusion

Etoposide25 Metastatic rectal 
neuroendocrine carcinoma

Month 4 Immune-mediated adverse reactions Platelet transfusion + Rituximab

Carboplatin26 Glioblastoma multiforme Week 5 Platelet destruction
Drug discontinuation + Platelet transfusions + 

Papaya leaf extract liquid supplementation

Oxaliplatin27 Small Bowel Adenocarcinoma 24 h Bone marrow suppression Drug discontinuation + Platelet transfusions

Biotherapeutics

Trastuzumab28 Breast Cancer Day 2
Platelet-reactive IgG and IgM targeting 

glycoprotein IIb/IIIa and Ib/V/IX 
complexes

Drug discontinuation + Oral prednisolone

Durvalumab29 Non-small cell lung cancer Week 6
Anti-human

platelet antigen
auto-antibodies

Drug discontinuation

Atezolizumab30 Small cell lung cancer Month 7 immune checkpoint inhibitor-induced
Methylprednisolone + platelet transfusion + 

thrombopoietin

Cardiovascular 
drugs

Abciximab31

Percutaneous coronary 
intervention of left anterior 

descending artery
Day 8

Formation of antibodies against its 
chimeric structural peptide sequence

Oral prednisone + intravenous immunoglobulin 
(IVIG) for 7 days

Atorvastatin32 Hyperlipidemia Week 10 Platelet apoptosis in vivo
Discontinued atorvastatin + IVIG for 2 days + 

Prednisone 80 mg for 5 days + Rituximab

Tirofiban33 Percutaneous transluminal 
coronary angioplasty

<24 h
Drug-dependent antibody-mediated 

platelet destruction
Drug discontinuation

Eptifibatide34 Acute coronary syndrome Day 2 Platelet destruction Drug discontinuation

Carvedilol35 Hemodialysis Week 2
Drug-dependent antibody-mediated 

destruction of platelets
Drug discontinuation

Heparin36 COVID‐19 Day 11
Anti-PF4/

heparin antibody
Drug discontinuation

Quinine37 Restless leg syndrome 48 h
Immune reactivation of drug specific 

antibodies
Platelet transfusion
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the production level or induction of platelet apop-
tosis.37,46,47 Bone marrow toxicity caused by some 
drugs can inhibit megakaryocyte differentiation 
and maturation which can impact platelet num-
bers.48 Platelet consumption can also occur due to 
endothelial dysfunction from lack of VEGF or sup-
pression of hematopoiesis.49 Table 2 outlines various 
mechanisms that reduce platelet numbers based on 
different classes of drugs and their target pathways. 

Fig. 1. Diagnosis of Drug-induced thrombocytopenia

Table 2. Mechanisms of the drugs inducing thrombocytopenia
Drugs Mechanisms

Antimicrobials42 Increased platelet desialylation

Selinexor45 Inhibition of thrombopoietin signaling in early 
megakaryokinesis

Tyrosine and serine/threonine 
kinase inhibitors (KIs)- gefitinib 
and erlotinib46

Myelosuppression/toxicity by targeting epidermal 
growth factor receptor pathway

Tyrosine and serine/threonine 
kinase inhibitors (KIs)- sorafenib 
and sunitinib47

Myelosuppression/toxicity by targeting vascular 
endothelial growth factor pathway

Tyrosine and serine/threonine 
kinase inhibitors (KIs)- imatinib 
and dasatinib37

Myelosuppression/toxicity by targeting BCR-ABL 
pathway

Antibody-drug conjugates (ADCs)-
brentuximab vedotin, trastuzumab 
emtansin; Inotuzumab 
ozogamicin48

Bone marrow toxicity and inhibits megakaryocyte 
differentiation and maturation

Bevacizumab49 Platelet consumption due to endothelial dysfunction 
from lack of VEGF

Anti-CD40L mAbs50 Inhibits disaggregation of ADP-aggregated platelets

Abciximab51 Induction of antiplatelet antibodies directed against 
the murine sequences of chimeric Fab molecule

TNF-α inhibitors52,53 Induces autoantibodies including antiplatelet 
antibodies or suppression of hematopoiesis

AMG X and LY254154654,55 Platelet activation by direct binding to platelets and/
or megakaryocytes causes the release of serotonin

Thrombopoietic agents- rHu-TPO 
or PEG-rHuMGDF43

Cross-Reacts with endogenous thrombopoietin and 
neutralizes

CH12 humAb44 Off-target platelet binding and activation resulting in 
platelet destruction

Treatments
Treatment strategies for DIT focus primarily on the re-
covery of lost platelets. In most cases, physicians iden-
tify the drug responsible for the condition and take the 
first step by switching the suspected drug to an alternate 
drug. Cessation of administering a suspected drug gener-
ally reverses the condition of DIT in most cases.14 How-
ever, treatment is required in cases where the therapeutic 
drug is crucial for the patient or when patients experi-
ence life-threatening bleeding. Conventional treatment is 
advised based on the following strategies outlined below. 

Common approaches 
The outline of commonly used strategies in the treat-
ment of DIT is summarized in Fig. 2 and can be ex-
plained as follows:

Fig. 2. Therapeutic strategies for Drug-induced thrombocytopenia

i.	 Discontinuation of the suspected drug: The first ap-
proach of the treatment is by discontinuing the sus-
pected causative agent. This can be done by establish-
ing which of the patient’s medications is reported for 
causing DIT by referring to the available databases.56

ii.	 Corticosteroids: Generally, corticosteroids like 
prednisone, dexamethasone, and methylpredniso-
lone are used in the treatment of DIT. The mech-
anism of corticosteroids is primarily based on im-
pairing the clearance of opsonized platelets in the 
bone marrow and peripheral organs. It also acts by 
reducing the autoantibody levels and preventing 
the immune-related platelet destruction, thereby 
increasing the platelet levels more rapidly than any 
other treatment.57,58

iii.	 Intravenous (IV) immunoglobulin G (IgG) ther-
apy: Another common approach is the use of IV 
IgG therapy to impair the clearance of opsonized 
platelets. IV IgG causes increased clearance of the 
antiplatelet antibodies by saturating the neonatal 
Fc salvage receptor for IgG. Even though it is more 
expensive than other treatments, it is beneficial due 
to rapid response ranging between 24-48 hours.59,60

iv.	 Platelet transfusion: Transfusion can be attempted 
when the suspected drug is necessary for an extend-
ed duration. Transfusions can become ineffective 
in some cases, due to other related complications, 
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making an individualized approach a necessity. 
Procurement of matched platelets by platelet apher-
esis are extremely difficult in emergency situations. 
Nonetheless, utilizing platelets stored in blood 
banks having limited shelf-life of up to 5 days can 
be ineffective due to the effect of storage lesions.61,62 

v.	 Surgical: Splenectomy is a surgical procedure that 
partially or completely removes the spleen to in-
crease the platelet count. This procedure aids in 
the release of splenic sequestered platelets into cir-
culation, thereby instantly elevating the platelets. 
However, the major drawback of the procedure is 
that it may adversely affect portal hypertension. 
Therefore, portal decompression is more preferred 
to improve thrombocytopenia. Nonetheless, surgi-
cal procedures are the least recommended for DIT 
as it is mostly unnecessary and may cause further 
damage during the procedure.63

vi.	 Other drugs: Thrombopoietin receptor (TPO-R) 
agonists are potential therapeutic drugs for DIT 
which stimulates the platelet production in the 
bone marrow. These act as replacement for throm-
bopoietin and elevate the platelet count. Spleen 
tyrosine kinase (SYK)-inhibitors are yet another 
approved class of drugs for DIT which can reduce 
antibody-mediated platelet destruction by immu-
nosuppression mechanism.64,65 Some of the exam-
ples for drugs include romiplostim, eltrombopag, 
imiglucerase, avatrombopag and fostamatinib.58

Alternative approaches
Oxidative stress in cells and tissues due to reactive ox-
ygen species (ROS) is attributed as a primary caus-
ative agent in several disease conditions. Free radicals 
are highly unstable molecules and are highly reactive, 
thereby attacking the molecules in a biological system, 
causing metabolic malfunction, and cellular protein de-
struction, and can cause cell death.66,67 

Antioxidants scavenge ROS and repair oxidative 
damage. Primary antioxidants scavenge ROS by hydro-
gen atom transfer (HAT) mechanism, by donating an 
H-atom, or act by single electron transfer (SET) mecha-
nism. The secondary antioxidants neutralize the ROS us-
ing prooxidant catalysts by quenching free radicals and 
are thus exhausted.68 Plant extracts and phytochemicals 
have excellent antioxidant capacity and are explored to 
reduce the possibility of the occurrence of disorders. 
There are reports that antioxidants alleviate the condition 
when used as an alternative therapeutic strategy or taken 
as a supplement or in numerous disease conditions.69,70

Studies have proven that various plant extracts can 
be used as therapeutic agents in the treatment of throm-
bocytopenic conditions. These plant extracts have been 
routinely tested in animal models for their effectiveness 
in stimulating the production of platelets in thrombo-

cytopenic condition. This ability of plant extracts is at-
tributed to their antioxidant capacity. There are many 
studies dedicated to the identification of the bioactive 
compound in such extracts. Most bioactive compo-
nents are phenolic acids, polyphenols, flavonoids or al-
kaloids in nature. The major challenge lies in identifying 
the specific bioactive compound in these extracts. Also, 
their influence on platelet functions is extremely un-
der-reported. Nevertheless, specific antioxidants have 
been proven to be effective in improving platelet func-
tions such as aggregation, granular secretion, activation 
and apoptosis and increasing the ability of endogenous 
antioxidant defense.71,72 Our preliminary studies have 
indicated that antioxidants such as L-carnitine and van-
illic acid are beneficial for platelet survival.73,74 Table 3 
and Table 4 provide details of plant extracts and anti-
oxidants, respectively used under different thrombo-
cytopenic conditions to improve platelet count. These 
studies are critical to categorize the antioxidants into ei-
ther platelet agonists or anti-platelet agents as they are 
applied under rather entirely contrasting pathophysio-
logical circumstances. 

Table 3. Plant extracts as potential therapeutics
Plant Condition Effects

Carica papaya75 Cyclophosphamide 
induced‑thrombocytopenia

Increase in platelet count
Medicago sativa76 Increase in platelet count

Amaranthus 
spinosus77

Ethanol-induced 
thrombocytopenia

Increase in platelet count and decrease 
in bleeding and clotting time

Malus domestica78 KBrO3
-induced 

thrombocytopenia

Increase in platelet count from 14.72 to 
33.07 and from 11.08 to 32.90 (normal 

vs. thrombocytopenic) with apple 
fruit extract-enriched diet (AFE) and 

Apple seed extract-enriched diet (ASE), 
respectively

Nigella sativa79 Quinine-induced 
thrombocytopenia

Increase in platelet count by 1.59-fold

Ji-Xue-Teng (JXT, 
Spatholobus 
suberectus)80

Radiation-induced 
hematopoietic alteration

Attenuates platelet decline on day 21

Syzygium cumini81 Hydroxyurea-induced 
thrombocytopenia

Increase in platelet counts

Achyranthes 
aspera82 Healthy Increase in platelet count

Annona muricata;  
Fagara 

zanthoxyloide83

Zidovudine-induced 
thrombocytopenia

Increase in platelet count by 49.56% 
(AM) and 51.32% (FZ), pronounced 

decrease in bleeding time
Bauhinia 

monandra84

Heparin-induced 
thrombocytopenia

Increased platelet counts and decreased 
bleeding and clotting time

Psidium guajava85 Busulfan 
induced‑thrombocytopenia

Increase in platelet count and reversal of 
toxic effects

Equisetum 
hyemale and 

Euphorbia hirta86

Aspirin-induced 
thrombocytopenia

Both plant extracts possess platelet-
increasing property in combination 

or alone

However, there are a few studies on using antiox-
idants and herbal products as supplements in human 
subjects with clinically significant thrombocytopenic 
conditions. These natural products have proven to im-
provise patient’s hematologic parameters and bleeding 
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score under different pathological conditions.92-94 Ef-
fect of some antioxidants on platelet functions can be 
dose-dependent. They act as platelet agonists at high-
er concentration and can become anti-platelet at lower 
concentrations.95 Hence, it is essential to evaluate such 
antioxidants and optimize the dose for use as supple-
ments in alternate therapeutics. 

Table 4. Antioxidants as potential therapeutics for 
thrombocytopenia

Antioxidant Condition Effects

Melatonin87 Luzindol-induced 
thrombocytopenia

Increased platelet count and plasma 
levels of platelet function markers, 

β-thromboglobulin and PF 4

Mitoquinone88 Radiation-induced 
thrombocytopenia

Restored platelet count to normal 
levels, restored mitochondrial 

membrane potential and lowers 
superoxide production

γ-Tocotrienol89 Decreased severity of thrombocytopenia

Carpaine90 Busulfan 
induced‑thrombocytopenia

Platelet stimulating activity

Vanillic acid74 Hydroxyurea-induced 
thrombocytopenia

Improved platelet count

Quercetin-
3-O-β-D-

glucuronide91

Cyclosporine A-induced bone 
marrow failure

Increased the number of platelets, 
inhibited the mitochondrial pathway-
mediated platelet apoptosis and PI3K/

AKT pathway

Conclusion
Alternate therapies using phytochemicals can aid in fast-
er recovery and reduce mortality due to their remark-
able antioxidant properties. Plant extracts have shown 
promising results in increasing the number of plate-
lets in patients with thrombocytopenia. Although these 
natural remedies are not a substitute for conventional 
therapies, they can be used a supplementary therapy to 
improve the effectiveness of treatments. Based on the 
studies conducted to this point, they can also be used as 
supplements to prevent adverse effects of existing treat-
ments involving antibiotics and chemotherapeutics. An-
tioxidant therapies are currently followed for various 
clinical conditions and are a promising arena for further 
exploration. However, these therapies are still in its in-
fancy, and have gained attention in the recent past due 
to the awareness and benefits of traditional approaches. 
Several scientific reports encourage using antioxidants 
as alternate therapeutic substances. Furthermore, anti-
oxidants are investigated only in terms of enhancement 
of platelet count for DIT, but it is imperative to study 
their effect on platelet functions. Nonetheless, these an-
tioxidants should be extensively studied for their mech-
anistic properties and physiological interactions to be 
regarded as one of the standard therapeutic strategies.
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ABSTRACT
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Introduction
Autoimmune diseases are a complex group with various, 
often multifactorial, etiologies. The immune system los-
es the ability to recognize its antigens from foreign ones 
and produces antibodies against its own cells. They are 
chronic inflammatory diseases with subsequent active 
stages and remission involving multiple organs, espe-
cially the skin, joints, connective tissue, and oral cavi-
ty. The oral manifestations could be the initial character 
in the early stage of the disease, and the dentist could 
be the first who discovers the lesion intraorally and ex-
tra orally.1,2 However, some disorders have similar oral 
lesions, and a differential diagnosis is needed to distin-
guish the difference.3 Also, it is indispensable to under-

stand the oral manifestation of autoimmune disease and 
its characteristics due to the diseases may also lead to 
fatal in some cases. Acquire detailed knowledge of the 
oral manifestation of autoimmune diseases and their 
features would help the dentist recognize and make an 
early phase of symptoms diagnosis to build an integral 
future treatment plan for the patients.1,4

Aim
To address these needs, we comprehensively present and 
discuss selected autoimmune diseases that involve oral 
and maxillofacial areas. In addition, the study aims to 
present detailed characteristics of the oral manifestation 
of autoimmune diseases.
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Material and methods
We conducted a systematic review to identify all 
case-control studies correlating with autoimmune dis-
ease. First, we searched the articles on PubMed, Web 
of Science, Google Scholar with the data from 2010 
to 2021 with the following search term: “autoimmune 
diseases,” “oral manifestation,” “oral lesions,” “immu-
nosuppressive drug,” “Behçet’s disease,” lichen planus,” 
“pemphigoid,” pemphigus,” “rheumatoid arthritis,” 
Sjögren’s syndrome,” IgG4-related diseases, systemic lu-
pus erythematosus,” granulomatosis with polyangitis.”, 
by distributing the diseases into eight sections. For each 
section, we mention the autoimmune disease as the fol-
lowing: etiology, signs and symptoms, oral manifesta-
tion, epidemiology, diagnosis, treatment, and prognosis.

Analysis of the literature
Behçet’s disease 

Behçet’s disease (BD) is a chronic inflammatory auto-
immune vasculitis and involves multiple systems. Its 
etiology is still unknown. The lesions include skin, oral 
mucosa, genital, gastrointestinal, and neurological sys-
tems. BD is characterized by at least two of the three 
key typical factors: oral ulcers, genital ulcers, and eye 
inflammation. The critical characteristics of BD are oc-
ular lesions with inflammation known as uveitis and 
conjunctivitis and oral and genital ulcerations. Ocular 
lesions are present in 30–70% of the cases.1 Oral lesions 
could be the initial sign of the disease.1,2 Chen et al men-
tioned that the human leukocyte antigen HLA-B51 is 
related to BD. It also presents greater chances of hav-
ing ocular lesions and a lesser chance of genital involve-
ment.4 Environmental factors such as smoking, diet, 
stress, and infection can also trigger BD.3 BD patients 
with vasculitis have found a more significant tumor ne-
crosis factor (TNF)-α and local neutrophil infiltration 
and mononuclear endothelial cells.3,5 Recurrent aphtho-
sis is the most common manifestation in the oral cavi-
ty for BD individuals.6 Oral aphthosis is present on the 
lips, mucosa, tongue, and soft and hard palate.1 The oral 
lesions are ulcers of the oral mucosa indistinguishable 
from the conventional aphthae of the oral mucosa. They 
are painful and characterized by the cyclic presenta-
tion.1 The oral lesions are usually the initial manifesta-
tion. Their diagnosis is a key factor and permits a more 
favorable prognosis. Many patients present their onset 
during childhood.1 Conversely, their differential diag-
nosis is challenging, considering oral aphthous lesions 
are common in the general population. Some aphthous 
lesions could be linked to HIV, Crohn’s disease, sarcoid-
osis, and lupus, given that the dual-site-specific ulcer-
ations seem to be the unique sign to differentiate the BD 
from different pathologies associated with aphthous le-
sions.1 There are three types of oral ulcers of BD, minor 
aphthae presenting approximately 3 to 10 mm in diam-

eter with erythematous halo, major aphthae developing 
into 1-3 cm in diameter and healing with scar tissue, 
and herpetiform ulcers clustering ulcers similar to HSV 
infection with numerous lesions.7,8

Some articles related to BD epidemiology men-
tioned that its higher incidence is detected in Middle 
East and Asian populations.2,3 The population is main-
ly from the countries along with Silk Road.9 The high-
est prevalence is in Turkey (20-420 per 100.000).6 BD 
impacts more males than females; the ratio is 1.5-5:10.9 
Greco et al. mentioned that BD is a common disease in 
males from Middle Eastern countries; females from Ja-
pan and Korea demonstrate a higher frequency of BD.1 
BD shows up in third to the fourth decade of life, and 
the first onset is around the second to third decades.9

The BD diagnostic tests are approaches used in clin-
ical practice—three characteristics of ulcers of uveitis 
of ocular involvement, oral mucosa, and genital ulcer-
ations.1,5 The pathergy test shows positive when intra-
dermal puncture on the skin forms an erythematous 
pustule or papule in forty-eight hours.5 The oral ul-
ceration of the mucosa could be related to HIV, HSV, 
Crohn’s disease, pemphigus vulgaris, and lichen planus.6 
Therefore, dentists should perform a differential diag-
nosis like biopsy on patients because oral aphthosis is 
similar to other conditions.5 

BD treatment is based on administering immu-
nosuppressive drugs, corticosteroids, and anti-in-
flammatory drugs. The immunosuppressive drug 
mainly treats BD, and systemic and topical steroids 
are for anti-inflammation and pain control.1,3 Colchi-
cine and glucocorticoids can be the first management 
line for mucocutaneous lesions. Azathioprine, Apremi-
last, TNFα inhibitors, and interferon-α are used for 
the second line.4 Özdede et al. mention that oral lesion 
treatment with Apremilast demonstrated around sev-
enty-three percent of oral bioavailability. Both in 12 
weeks and 24 weeks, applied with the Apremilast group, 
showed reduced pain compared to the placebo group.5 
Biological drugs tocilizumab, daclizumab, and adalim-
umab manage B-cell-mediated inflammatory factors8 
BD patients are suggested to use a chlorhexidine mouth 
rinse to maintain oral hygiene and avoid food irritating 
the oral mucosa.9

Patients with BD harm their quality of life, especially 
in oral lesion involvement. The BD shows a life-threat-
ening relapse, which can result in death. Early Diagnosis 
of BD from the oral manifestations can prevent multi-
ple organ involvement.1 Management with immunosup-
pressing drugs can improve the prognosis of BD.5

Lichen planus 
Another autoimmune disease involving the oral cavity is 
lichen planus (LP). LP is a chronic disease with oral mu-
cosa membranes and cutaneous inflammation.10 It was 
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first mentioned by Erasmus Wilson in 1869. LP is medi-
ated by the lymphocyte T cell with an unclear etiology 
with a higher count of CD4+ and CD8+ in patients.10,11,12 
Forty-five percent of the individuals with oral-involved 
lichen planus have presented dry mouth (xerostomia) 
and lower salivary gland function, and eighty-seven 
percent of them experienced insufficient salivary flow. 
Oral lichen planus (OLP) is sometimes accompanied 
by other autoimmune diseases.10 The OLP involving the 
gingiva shows desquamative gingivitis.12,13 Sometimes, 
accompanied mouth-burning sensation negatively af-
fects patients’ quality of life.13 OLP can also be irritated 
by spicy or acidic and salty foods.8,14 Some factors could 
also induce OLP, such as medications, dental materials, 
and viruses (HIV, hepatitis B virus [HBV], and hepa-
titis C virus [HCV]).12,15 Some authors described that 
Aquaporins (AQP) is a channel cell protein that works 
as an intercellular water permeability. In OLP patients, 
a significant increase in the AQP3 gene prevents xero-
stomia.10 Management of pregnant women with OLP 
should consider the risk to the mother and fetus. The 
United States Food and Drug Administration has a risk 
factor classification for the fetus at three trimesters.11

The OLP is commonly presented in the tongue, gin-
giva, buccal, and labial mucosa.11,13,16 There are six types 
of OLP: reticular form, plaque form, atrophic form, bul-
lous form, erosive form, and papular form.11,13,14 In OLP 
patient, the manifestation exhibit desquamative gin-
givitis, saw-tooth rete pegs, and buccal mucosa with 
Wickham’s striae for the reticular formation. Sallow ul-
ceration and deep erosion lesions with erythema can 
also be observed.12,13 

The prevalence of LP is around 0.22-5% of the world 
population, and 60% show up with OLP. The range of 
age is from 30 to 80 years old.13 It has a higher frequen-
cy in females between the 5th and 6th decades of their 
lives. One of the articles mentions that one of the rea-
sons is that females experience menopause around the 
5th decade, and the estrogen level changes making the 
mucosa change.15,17 The ratio between men and women 
is 1:2 or 1:3.12,14

Direct immunofluorescence can be found depo-
sition of IgG, IgM, C3, or fibrinogen at the basement 
membrane zone (BMZ) and the deposition of IgM in 
the colloid bodies. The indirect immunofluorescence 
will be negative.13,18 Oral lichenoid lesion (OLL) is an 
immune-related disease on the oral mucosa induced by 
systemic drugs or dental materials (dental amalgam or 
resin).12,15,18 Oral manifestations of OLL have a similar 
clinical feature to OLP. The differential diagnosis should 
include clinical and histological, and pathological cri-
teria. OLP is familiar with bilateral and symmetric oral 
manifestation; OLL is involved with unilateral and lo-
calized and doesn’t involve cutaneous lesions.18 Under 
the microscope, OLP exhibits band-like T lymphocyte 

cell infiltration in the sub-epithelial layer and degener-
ated basal cells in the Civatte bodies.13,18 

Treatment of OLP is quite challenging due to the 
potential side effects of commonly used drugs. If the pa-
tient is pregnant, it is important to ensure the health and 
well-being of both the mother and the developing fetus 
undergo drug management.11 For managing OLP, topi-
cal corticosteroids such as clobetasol propionate, fluoci-
nolone, and triamcinolone are used to control the local 
pain, but it shows that they show a potentially harmful 
effect on the fetus. Systemic steroids can be considered 
as well.8,11 Immunosuppressant drugs like tacrolimus 
and cyclosporine are effective treatments for an erosive 
type of OLP. But it also shows an adverse effect on the 
fetus.11 Chu et al. mention that oral isotretinoin in the 
dose of 0.25–1 mg/kg per day can effectively manage the 
OLP.19 In turn, White et al. mention no significant bene-
fits of curcumin therapy compared with placebo.13 

OLP is a chronic immune-mediated disease that can 
last more than twenty years. There is no requirement for 
treating the patient with an asymptomatic condition. 
Patients with OLP have fewer than 5% developing oral 
squamous cell carcinoma.12,18 Therefore, OLP patients 
are suggested to have regular check-ups and reassess-
ment for the oral lesion conditions.18

Mucous membrane pemphigoid and bullous pemphi-
goid 
Pemphigoid is an autoimmune disease that causes blis-
tering of the skin and mucous membranes.1,13 There are 
two main types of pemphigoid: bullous pemphigoid 
(BP) and mucous membrane pemphigoid (MMP). BP 
primarily affects the skin, with blistering typically oc-
curring on the arms, legs, and torso. In contrast, MMP 
predominantly affects the mucous membranes, such as 
the mouth, eyes, nose, throat, and genitals.14,20 In MMP), 
the most commonly targeted protein is collagen XVII, 
a basement membrane zone (BMZ) component in the 
skin and mucous membranes. However, antibodies in 
MMP can also target other proteins in the BMZ, in-
cluding laminin 5, 6, and 3, as well as BP antigens 180 
and 230 kDa.8,14 In contrast, bullous pemphigoid (BP) 
is often triggered by certain medications, radiotherapy, 
and ultraviolet radiation.17,21 It is characterized by large, 
tense blisters on the skin that can be itchy and painful. 
The antibodies in BP typically target BP antigens 180 
and 230 kDa, also components of the BMZ.14,20 Both 
MMP and BP are autoimmune diseases characterized 
by the production of autoantibodies against proteins in 
the BMZ, leading to blistering and erosions. However, 
they differ in their clinical presentation and the specific 
proteins targeted by the autoantibodies.

Most cases with mucous membrane pemphigoid ex-
hibit the oral mucosa as the initial lesions. The pain ac-
companied by an erosive blister, is easily ruptured on 
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the affected side and left with a scar after healing the 
wound.12 Bagan et all. mention that the commonly af-
fected sites include gingiva, buccal mucosa, and hard 
and soft palate. About 51.6% of patients present the size 
of a lesion smaller than 3 cm.21 Most of BP cases pres-
ent erythematous cutaneous lesions with pruritus and 
blisters.12,20 It affects people from the 6th to 8th decades. 
The female exhibits a higher chance of being diagnosed 
with the disease.13,18 The ratio between women and men 
is 2:1.8,13 Schifter et al. described that pemphigoid fre-
quency is three times higher than pemphigus. And it’s 
rare for the kids.12 The prevalence is from 5 to 7.5 for ev-
ery 10.000 population.12

For mucous membrane pemphigoid, the direct im-
munofluorescence shows that IgG and C3 are deposited 
in the layer of the basement membrane. It also can be 
observed that lymphocytes and granulocytes infiltrate 
the subepithelial layer.12 We can discover the epithelial 
separate from connective tissue as well.1

BP demonstrates extensive infiltration with the ves-
icle and degeneration of epithelial cells in the basement 
membrane zone.20 Direct immunofluorescence exhibits 
IgG and C3 deposition; indirect immunofluorescence 
can discover circulating antibodies.12 Desquamative 
gingivitis is characteristic of pemphigus vulgaris, lichen 
planus, and pemphigoid.21 Compared to pemphigus, 
there is no histopathological characteristic of acanthol-
ysis.14 It is noticed that it’s less frequency of involvement 
of gingiva, and the blister is more fragile in pemphigus 
individuals.1,22

Topical drugs corticosteroid is one of the man-
agements of the pemphigoid. We can apply systemic 
steroids in some severe cases as the treatment plan.1 Pre-
vious studies noticed that 88% of patients were treated 
with topical corticosteroids for mucous membrane pem-
phigoid, and 12% were managed with systemic therapy.22 
It is postulated that depleting the B-lymphocytes is one 
strategy to manage the disorder. Rituximab is directed 
against the specific antigen CD20 of B cells and rapid-
ly uses up circulating B cells. Another benefit is cutting 
down the usage of steroids and reducing side-effect.23 
BP can be fatal for patients.12 MMP shows the potential 
to cause ocular lesions and damage the eyes’ anatomi-
cal structure, leading to blindness. Therefore, the patient 
must have a regular check-up due to the chance of re-
lapse.1,14,18 Therapy with mild conditions shows a better 
prognosis treated with topical corticosteroid medicine. 
Severe cases must be treated with systemic treatment.12,18

Pemphigus vulgaris and paraneoplastic pemphigus 
Pemphigus is a chronic inflammation of autoimmune 
diseases involving the supra epithelial layer with the 
desmosome in a vesiculobullous shape. It exhibits a spe-
cific phenomenon called acantholysis.1,18 Also known as 
Tzanck cells.8 

Pemphigus is a group of autoimmune diseases that 
affect the skin and mucous membranes, and there are six 
different types. Pemphigus vulgaris (PV) and paraneo-
plastic pemphigus (PNP) are two of the most common 
types and are often the focus of research and clinical 
practice.8,18,24

PV is autoantibody that target desmosomal proteins, 
particularly desmoglein 1 and 3, and 130, 160-kDa cad-
herin, which plays a critical role in maintaining the adhe-
sion between keratinocytes in the epidermis and mucous 
membranes.14,18 When the antibodies attack these pro-
teins, the adhesion between cells is disrupted, forming in-
traepithelial blisters, which can cause erosions and ulcers. 
Schifter et al. noticed that desmogleins dominate the oral 
cavity, and PV affects the oral cavity and is the first loca-
tion then extended to the cutaneous.14

PNP is a rare autoimmune disease often associated 
with an underlying neoplasm, particularly hematologic 
malignancies such as non-Hodgkin’s lymphoma.25 Auto-
antibodies in PNP target various skin and mucous mem-
brane proteins, including desmoplakin I and II, essential 
components of desmosomes.12,18 In addition to skin and 
mucosal lesions, PNP can also affect other organs, such 
as the lungs and the gastrointestinal tract, leading to se-
vere complications.

PV is more prevalent in females, with an estimat-
ed incidence of 1 to 5 cases per 1.000.000 population, 
and most commonly affects individuals in their fourth 
to sixth decade of life.1,18 The Jewish population has a 
higher chance of being diagnosed.8,14 Conversely, PNP 
does not show a gender preference and typically affects 
individuals in their fourth to seventh decade of life.25 It 
can present with lesions on various oral sites, including 
the buccal or lingual mucosa, hard or soft palate, lips 
with vermillion border, or tongue. The lesions can be 
erythematous, vesicles, erosion, or ulcerations, typical-
ly accompanied by pain.1,8,18 The buccal mucosa is the 
most commonly affected site, while the tongue is a less 
common site of involvement.26 PV is characterized by 
a positive Nikolsky’s sign, which is the slippage of the 
top layer of skin on gentle pressure.14 Conversely, pem-
phigoid presents with ulceration and erosion in the oral 
mucosa, often mimicking oral lichenoid reaction.12,18

Approximately 45% of PNP patients show oral le-
sions as the first site.12 The manifestations of the ver-
million border with crusting and erosion are similar to 
other autoimmune diseases, such as erythema multi-
forme or Steven-Johnson syndrome.25 Overall, dentists 
play a crucial role in identifying and recognizing oral 
manifestations of autoimmune diseases and performing 
a differential diagnosis to provide an accurate diagnosis 
and appropriate treatment plan.

The oral manifestation of pemphigus can be con-
fused with oral lichen planus (OLP) and mucous 
membrane pemphigoid. Direct and indirect immuno-



631Autoimmune diseases and their various manifestations in the oral cavity – a systematic review

fluorescence (DIF and IIF) can differentiate the differ-
ences. In DIF, IgG antibodies can be discovered with 
net-like features. The microscopy also shows a specif-
ic tombstone-like pattern resulting from separating the 
supra-epithelial layer and underlying connective tis-
sue.1,8,18 Desquamative gingivitis is one of the features 
of pemphigus vulgaris. The gingiva surface is without 
peels and is accompanied by erythema. However, 84% 
of mucous membrane pemphigoid cases can also exhib-
it desquamative gingivitis, while only 26% of pemphigus 
vulgaris cases have this characteristic.22 Therefore, a bi-
opsy is needed to confirm the diagnosis, as this feature 
is not specific to pemphigus.12,27 Compared to pemphi-
gus vulgaris, the histopathology of pemphigus foliaceus 
is mainly in the BMZ layer, with features of supra-epi-
thelial blister and acantholysis.18,25 In DIF, the deposition 
of IgG, IgM, and C3 can be discovered in the BMZ.8,12,25

Corticosteroids are commonly used in the manage-
ment of pemphigus and PNP.1,18 It is important to rec-
ognize the potential severity of these conditions and 
the need for prompt and appropriate treatment. Im-
munomodulatory therapies like rituximab and aza-
thioprine are effective in managing pemphigus, while 
surgical removal of tumors may be necessary in cases 
of PNP.8 Good oral hygiene is also crucial in managing 
these conditions.8 It is concerning to hear that without 
treatment, the death rate of pemphigus can be as high 
as 90%.14 However, appropriate medication therapy can 
significantly reduce the life-threatening fatal rate to 
5-10%.8,18,28 It is also important to consider the patient’s 
age as a factor in their prognosis, with elderly patients 
potentially having a less favorable outcome.

Rheumatoid arthritis 
Rheumatoid arthritis (RA) is another autoimmune dis-
ease with possible oral manifestation. It is a chronic in-
flammatory autoimmune disease. The clinical features 
mainly involved multiple joints bilaterally and were ac-
companied by morning stiffness that persisted for more 
than an hour.2,7,29 The etiology of RA is still unknown. 
Still, smoking and infection can be environmental fac-
tors that trigger RA.2 Cheng et al. described that dysbi-
osis of Porphyromonas gingivalis can result in the onset 
of RA. P. gingivalis induced the production of anti-ci-
trullinated protein antibodies, which will be the essen-
tial factor in increasing the risk of RA.30 67.6% of RA 
individuals can be involved in the temporomandibular 
joint (TMJ). 

The characteristics exhibit swelling of joints, pain, 
and limited jaw motion. If the young patient is diag-
nosed with juvenile RA, the TMJ could show underde-
veloped mandible bone, ankylosis, and malocclusion 
with anterior open bite.2,7,8 Approximately 70% of RA 
patients present with oral candidiasis; some show a 
lower salivary flow rate accompanied by halitosis.31,32 

The oral condition with xerostomia negatively affects 
Oral-Health-Related Quality of Life, especially in phys-
ical pain and psychological disability.32 Compared to 
healthy individuals, a higher frequency of severe peri-
odontal status, more significant bleeding, worsened gin-
gival inflammation, and deeper pockets are detected in 
RA patients.33

In epidemiology, X-chromosomal is the risk factor 
for RA, so the female has a higher chance of RA. The 
incidence of RA in the 5th and 6th decades is the most 
frequent.34 RA impacts more female; the ratio between 
female to male is 3:1 to 4:1.2

The diagnosis of rheumatoid arthritis often involves 
a combination of factors, including a positive result on 
the anti-citrullinated protein antibody test, joint involve-
ment, and blood tests to measure inflammation (such as 
CRP and ESR).2,29 However, it is important to note that 
other conditions can have similar symptoms and may 
need to be ruled out before a definitive diagnosis can 
be made. For example, skin lesions may be present in 
conditions such as psoriatic arthritis, systemic sclerosis, 
and systemic lupus erythematous. Muscle pain may sug-
gest polymyalgia rheumatica or fibromyalgia, which can 
have similar symptoms to rheumatoid arthritis.29

In the RA treatment, NSAID and acetaminophen 
would be the suggestions for pain control.2,8 Biological 
medication for immune suppression is used to manage 
hypersensitivity reactions.8 Anti-TNF-α agents reduce 
immune-mediated inflammation and are also helpful in 
controlling the disorder.31 Möller et al. noticed that dys-
biosis of oral microbial in periodontitis patients is linked 
to RA, but periodontal treatment is no significant effect 
on RA.33 

RA is associated with an increased risk of periodon-
tal diseases, and controlling carbohydrate consump-
tion and maintaining good oral hygiene is important for 
managing this risk in RA patients.34 Regular dental ap-
pointments can also help with prophylaxis and moni-
toring the oral health of RA patients.33 It’s important for 
RA patients to work closely with their healthcare pro-
viders, including dentists, to manage both their RA and 
oral health.

Sjögren’s syndrome 
Sjögren’s syndrome (SS) is an autoimmune rheumatic 
disease primarily affecting the exocrine gland responsi-
ble for producing tears and saliva. The local infiltration 
of B-lymphocytes can be found in the affected sites.35-39 

This damage can result in dry eyes and dry mouth and 
induces xerostomia and xerophthalmia.1,2 The reduction 
in saliva production can increase caries rate and plaque 
accumulation, and long-term dry mouth can contrib-
ute to oral candidiasis.36 While the etiology of Sjögren’s 
syndrome is not fully understood, it is believed to be an 
autoimmune disorder where the body’s immune system 
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mistakenly attacks its own tissues. Viral infections such 
as Epstein–Barr virus, HCV, and Coxsackie A virus have 
been suggested as possible environmental triggers for 
the disease. 36,40 

SS can cause salivary dysfunction, which reduces sa-
liva production. This reduction in saliva flow can result 
in various oral health issues, including an increased risk 
of dental caries and periodontal diseases. Due to insuf-
ficient saliva, individuals with SS may also experience 
taste alteration, halitosis, and difficulties with chewing, 
swallowing, and speaking.2,8 The condition may lead to 
xerostomia with taste alteration; rampant caries and ad-
vanced periodontitis are also one of the main reasons 
that decrease patients’ living quality.41-43 

Oral candidiasis is a fungal infection that can occur 
in individuals with SS due to reduced saliva flow and al-
tered oral microbiota. It can present with erythematous 
or pseudomembranous features, and conditions such 
as median rhomboid glossitis and angular cheilitis may 
also be present.1,2,43 Around 34% of individuals with SS 
may experience bilateral swelling or enlargement of the 
parotid glands, the most prominent salivary glands in 
front of the ears.36 This swelling is often painless but can 
lead to discomfort and cosmetic concerns. SS is more 
prevalent in females than in men, with an estimated ra-
tio of approximately 9:1.1,2 It typically affects women in 
their 5th or 6th decades of life, although it can occur at 
any age.7,43 The prevalence rate of SS is approximately 
60.82 per 100,000 population, although this can vary 
depending on the population studied and the diagnos-
tic criteria used.36

The autoantibodies anti-Sjögren A (SSA) and an-
ti-Sjögren B (SSB) are commonly used in the diagno-
sis of SS.1,44 These autoantibodies can be detected in the 
blood of individuals with SS and are considered a crit-
ical factor in diagnosing the condition. To confirm a 
diagnosis of SS, patients should meet two out of three 
conditions: xerostomia (dry mouth), keratoconjunctivi-
tis sicca (dry eyes), and rheumatoid arthritis or another 
autoimmune disease.1 Other tests may be performed to 
assess salivary function, such as salivary flow rate mea-
surements or salivary gland biopsies. 

The diagnosis of SS involves a combination of clin-
ical evaluation, physical examination, and various di-
agnostic tests. Two common methods for diagnosis are 
biopsy of the minor salivary glands from lips and re-
duced salivary flow rate.36,44 A labial salivary gland bi-
opsy is included into SS diagnostic criteria and is based 
on the detection of focal lymphocytic sialadenitis. Al-
though microscopic pattern of SS is representative for 
all minor as well as major salivary glands, current-
ly only labial salivary gland biopsy is the SS criterium. 
It results from simply surgical approach of labial sali-
vary glands.45,46 Another diagnostic criterium is a posi-
tive Schirmer’s test result, which is less than 5 mm in 5 

minutes, indicates dry eyes.2,8 The American-European 
Consensus Group SS criteria is widely used and include 
six criteria: 1) dry eyes, 2) dry mouth, 3) positive result 
of Schirmer’s test, 4) labial minor salivary gland biop-
sy, 5) reduced salivary flow or diffuse sialectasias, and 
6) positive result of autoantibodies SSA or SSB. These 
criteria help clinicians make an accurate diagnosis of 
Sjögren’s syndrome.38,39

Xerostomia, or dry mouth, is a common symptom 
that can be caused by various conditions other than 
Sjögren’s syndrome. Some systemic diseases, such as 
other autoimmune diseases, AIDS, and diabetes, can 
have similar characteristics to xerostomia. Additional-
ly, certain medications can cause dry mouth as a side 
effect. Other conditions, such as HCV and amyloidosis, 
can also cause salivary gland enlargement and sialadeni-
tis, which may mimic some of the symptoms of Sjögren’s 
syndrome. Therefore, performing a differential diagno-
sis to rule out these conditions and accurately diagnose 
Sjögren’s syndrome is important.1,8

Managing Sjögren’s syndrome involves various ap-
proaches, depending on the symptoms and severity of 
the disease. Corticosteroids are commonly used to man-
age the symptoms of Sjögren’s syndrome, while biolog-
ical agents such as rituximab and azathioprine may be 
used for immunosuppression.1,36,47 For xerostomia, cho-
linergic agonist drugs can be used to stimulate saliva 
production, while sugar-free gum and topical fluoride 
can help soothe the dry mouth and promote remin-
eralization.48 Antifungal medications can be used to 
treat oral candidiasis, and antimicrobial mouth rinse 
can help control bacterial growth in the mouth.2,8 Hy-
droxychloroquine, a medication used to treat malaria, 
can also be used to treat autoimmune diseases such as 
Sjögren’s syndrome by targeting innate immunity path-
ways.47 Due to the risk of dental caries and periodontitis 
associated with xerostomia, patients with Sjögren’s syn-
drome should maintain good oral hygiene, and dentists 
should recommend regular dental check-ups and caries 
prophylaxis.1,48,49 In severe cases of Sjögren’s syndrome, 
systemic manifestations such as renal failure, cardio-
vascular disease, lymphoma, and vasculitis can occur, 
which may increase the risk of mortality.35,36 There-
fore, early diagnosis and appropriate management of 
Sjögren’s syndrome are essential to prevent these com-
plications and improve patient outcomes.

IgG4-related diseases
Another group of autoimmune diseases are immuno-
globulin G4 (IgG4)-related diseases (IgG4-RD). They 
constitute a group of immune-mediated entities that can 
affect many organs at nearly any anatomic site. Howev-
er, head and neck area is the second most common site 
of IgG4-RD after the pancreas. The occurrence of IgG4-
RD in the head and neck area is estimated at 20%.50,51 
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They are chronic, systemic, fibro-inflammatory diseas-
es of unknown etiology. All IgG4-RD are characterized 
by the formation of infiltrations composed mainly of 
IgG4+ plasma cells, CD4+ and CD8+ T cells and by fi-
brosis in the organs that are affected. Depending on the 
organs involved, these infiltrations lead to organ dys-
function and a special clinical presentation. In the head 
and neck area Mikulicz’s disease (MD) and Küttner’s tu-
mor (KT) are their main manifestations. The basic and 
entry criterion for both MD and KT diagnosis is the in-
volvement of a set of salivary glands. KT is defined as 
less severe manifestation of the IgG4-RD in the head 
and neck area with the predominant fibrosis of affected 
salivary glands. KT is an enlargement and sclerosing si-
aladenitis of the submandibular glands (SMG). In turn, 
MD is usually a symmetrical enlargement of the lacri-
mal glands, parotid and SMG, and sometimes sublin-
gual glands with the symptoms of dry mouth and ocular 
dryness. However, salivary secretion in MD is normal or 
decreased to a lesser extent. Both MD and KT as IgG4-
RD may be confused with malignancy, infection or SS 
and vasculitis.51 Moreover, in the past, MD was treated 
as a subtype of primary Sjögren’s syndrome (pSS). Xe-
rostomia is not the predominant symptom and the di-
agnostic criterion in MD contrary to SS. Furthermore, 
in contrast to pSS, the target of autoimmune attack in 
MD and KT is the parenchyma of the major salivary 
gland.51,52 Microscopic examination and serum IgG4+ 
levels are diagnostic steps allow MD and KT to be dis-
tinguished from pSS. These entities also have different 
epidemiological characteristics. IgG4-RS, contrary to 
SS, mainly affects men in middle age. The median age 
of the onset of IgG4-RD is 58 years. The male–female 
ratio is approximately 5:1. The characteristic features 
of IgG4-RD are the slow progression of the disease and 
a good response to steroid therapy.53 MD is character-
ized by idiopathic, bilateral, symmetrical and painless 
diffuse swelling of the lacrimal, parotid and SMG. This 
swelling lasts for at least 3 months. In MD, gland swell-
ing is persistent, while gland swelling in SS is period-
ic. Enlargement of the salivary glands in MD is more 
frequent than in SS. KT is considered to be a subtype 
of MD. In KT, the swelling is well localized and limit-
ed mainly to the SMG. It presents with a firm, painless 
mass in the neck, which mimics the neoplastic process 
of SMG. Hard and painless salivary gland swelling is 
the predominant symptom. KT is characterized by as-
ymptomatic bilateral swelling of the SMG. KT could be 
histopathologically diagnosed by strong lymphocytic 
infiltration and fibrosis in the SMG either with or with-
out sialolith. Moreover, salivary duct obstruction, sali-
vary stasis, sialolithiasis and secretory dysfunction play 
a role in the etiology of KT. Both KT and MD are char-
acterized by increased serum IgG4+ levels > 135 mg/dl 
that has been defined as a general diagnostic criterion of 

all IgG4-RD. Lymphoplasmacytic infiltrations of uncer-
tain etiology in the salivary glands fulfils the entry crite-
rion for both MD or KT.52-54

Systemic lupus erythematous 
Systemic lupus erythematosus (SLE) is an immune-me-
diated inflammatory disease that can affect multiple or-
gans, with the skin being the most commonly involved. 
A characteristic skin feature of SLE is the butterfly rash, 
which appears on the face.1,2 Recent research has sug-
gested that changes in the gut microbiome may be asso-
ciated with SLE and may offer an alternative method for 
diagnosing the disease.55 

SLE patients are more likely to experience mental 
health issues, functional limitations, and physical pain 
compared to the general population, as evidenced by the 
oral-health-related quality of life questionnaire.31,56 The 
most common oral manifestation of SLE is the presence 
of erythematous plaques with peripheral telangiectasia, 
which may occur on the buccal mucosa, gingiva, pal-
ate, and lips.2,12 SLE patients may also experience recur-
rent oral aphthous ulcers, which can cause significant 
discomfort.

Periodontitis is a common oral health issue in 
SLE patients, with up to 70% of individuals diagnosed 
with the disease.7 High CRP levels may be associated 
with periodontitis in SLE patients.9 Xerostomia, or dry 
mouth, is also prevalent in SLE patients and can nega-
tively impact their quality of life.31,56 Spicy and hot foods 
may irritate oral lesions and trigger a burning sensation 
in SLE patients.57

SLE disproportionately affects black females in the 
United States and is most commonly diagnosed in indi-
viduals in their 4th decade of life.1,2,57 The prevalence of 
SLE ranges from 12 to 50 in every 100.000 population 
and is more common in females than males, with a fe-
male-to-male ratio of approximately 4.5:1 to 8:1.2,7,8,41,57

Direct immunofluorescence is an important di-
agnostic tool for SLE as it can detect the deposition of 
immunoglobulin and complement proteins in the base-
ment membrane, a characteristic feature of the dis-
ease.2,13,28 Path histology can also examine tissue samples 
from affected organs or tissues to identify characteris-
tic changes such as hyperkeratosis and thickening of the 
basal and spinous cell layers. However, it is important to 
note that the oral lesions associated with SLE, such as 
mucosal ulcers and recurrent aphthous stomatitis, can 
have a similar appearance to other oral lesions, such as 
lichenoid lesions or leukoplakia. Therefore, a thorough 
evaluation of the patient’s clinical history and systemic 
symptoms, such as kidney dysfunction and joint pain, is 
necessary to make an accurate diagnosis of SLE.2,18

Corticosteroids are commonly used to manage oral 
lesions in SLE, including RAS and ulceration.2,41 Howev-
er, alternative treatments such as anti-malarial including 
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Table 1. Manifestations and management of selected autoimmune diseases
Disease Diagnostic methods Oral manifestation Treatment

Behect’s disease HLA-B51 detection
Criteria consist of oral ulcerations plus any 2 of 

the following recurrent genital ulcers, eye lesions, 
skin lesions

Positive pathergy test

Recurrent oral aphthous ulcers NSAID,
Steroids: glucocorticoids (topical or systemic),

Immunosuppressants: Azathioprine, Apremilast,
TNF-α inhibitor Interferon-α

Mucous membrane pemphigoid 
and bullous pemphigoid

Direct immunofluorescence (Linear 
immunoglobulin G and complement C3 at 

basement membrane zone)
Indirect immunofluorescence (Linear 

immunoglobulin G and/or immunoglobulin A at 
basement membrane zone)

Desquamative gingivitis, oral buccal and lingual 
mucosa, lips, and tongue

Subepithelial separation of epithelium from 
connective tissue

Positive Nikolsky sign

Steroids: topical steroids
Systemic with dapsone and prednisone.

Immunosuppressants: azathioprine, 
mycophenolate mofetil, cyclophosphamide, 

rituximab

Pemphigus vulgaris and 
paraneoplastic pemphigus

Direct immunofluorescence
(Pemphigus vulgaris: IgG and C3 deposit in 

suprabasal layer; Paraneoplastic pemphigus: IgG 
and C3 deposit in BMZ)

ELISA for the detection of antibodies
HLA-DR4 detection

Desquamative gingivitis, superficial blisters and 
erosions on the palate, tongue, and labial/buccal 

mucosa
Dyskeratosis, Acantholysis (Tzanck cells),

Basal cells are separated from connective tissue with 
tombstones pattern

Positive Nikolsky sign

Steroids: topical steroids
Systemic with dapsone and prednisone.

Immunosuppressants: Azathioprine, 
mycophenolate mofetil, cyclophosphamide, 

rituximab

Rheumatoid arthritis Rheumatoid factor (RF)
Anti-citrullinated peptide antibodies

HLA-DRB1 detection

High risk of periodontitis
TMJ dysfunction (surface erosion; ankylosis with an 

anterior open bite)
Myofacial pain

Reduced salivary flow rate (xerostomia)
Oral candidiasis

NSAID: Ibuprofen, Naproxen
Immunosuppressive medication: Rituximab, 

Azathioprine, TNF-α antagonists
Antifungal drugs

Sjögren’s syndrome American-European Consensus Group criteria
ANA, anti-SSA/Ro, anti-SSB/La

Minor salivary gland biopsy and serology
Schirmer’s test

Dry eyes
Dry mouth

Reduced salivary flow

Xerostomia with taste alterations
Rampant caries

Salivary gland pathology
difficulty with chewing and swallowing

oral candidiasis
burning mouth complaints

Steroids: topical/systemic steroids
Immunosuppresive drugs: Azathioprine, 

Cyclosporine, Hydroxychloroquine
Antifungal drugs: nystatin

Adjunctive therapy: topical fluoride, 2% 
Chlorhexidine mouth rinse

Mikulicz disease and Küttner 
tumor

Serum levels of IgG4
Histopathological examination

Billateral, painless swelling of parotid, 
submandibular and sublingual glands, lacrimal 

glands (Mikulicz disease)
Severe fibrosis of submandibular gland, asymmetric 

swelling

Steroids: Systemic steroids
Good response to steroids
Immunosuppresive drugs

Systemic lupus erythematosus ANA, anti-dsDNA, anti-Sm,
Direct immunofluorescence: Depositions of IgG or 

IgM in the basement membrane zone
Hyperkeratosis, lymphocytes infiltration in basal 

cell layer

Oral lesion common buccal mucosa, lips, gingival,
Plaque or macules in red
Oral aphthous ulceration

Periodontitis
xerostomia

Possible transformation to squamous cell carcinoma

Steroids: topical/systemic steroids
Immunosuppressants: Azathioprine, 

cyclophosphamide
Adjunctive therapy: vitamin D and Ca 2+ 

supplements
Improvement of oral hygiene

Granulomatosis with polyangitis Granuloma in the respiratory tract
Necrosis and inflammation of the small vessels

Glomerulonephritis induce kidney failure
Anti-neutrophil cytoplasmic antibodies

Strawberry gingivitis
Alveolar bone resorption

Tooth loss
Ulceration on oral mucosa, hard palate, soft palate 

and tongue.

Steroids: prednisone
NSAID

Immunosuppressive drugs : Cyclophosphamide, 
Rituximab

Lichen planus Direct immunofluorescence (Deposition of 
immunoglobulin G, IgM, complement C3, 

or fibrinogen at basement membrane zone; 
deposition of immunoglobulin M in the colloid 

bodies),

Buccal and lingual mucosa, lips, tongue, and gingiva 
with erosions or ulcerations.

Saw-tooth epithelial ridges, with desquamative 
gingivitis

Striated white lesions (reticular variant) with or 
without erythematous

Corticosteroids: topical, systemic,
Immunosuppressants: tretinoin cyclosporine, 

pimecrolimus, tacrolimus, TNF-alpha inhibitors
Antimicrobials: Chlorhexidine, povidone-iodine, 

miconazole, nystatin
Others: vitamin A

anti-malarial, NSAID drugs, and immunosuppressive 
medications such as azathioprine, mycophenolate, and 
cyclophosphamide can also be used to manage SLE.8,58 

Adjunctive therapies, such as vitamin D and calcium 
supplements, may also be recommended for SLE pa-
tients.58 Additionally, isotretinoin can effectively man-
age skin lesions associated with SLE.19 SLE patients need 
to be aware of the potential side effects of long-term cor-
ticosteroid use, including avascular necrosis and the risk 

of secondary infection after undergoing immunosup-
pressive therapy. SLE patients with chronic ulceration 
should also be monitored closely, as there is a potential 
risk of transformation into squamous cell carcinoma.2,58 
Therefore, it is important for SLE patients to have reg-
ular follow-up appointments with their healthcare pro-
vider and to report any changes or new symptoms.2,8,58

Granulomatosis polyangitis
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Granulomatosis with polyangitis (GPA), previously 
known as Wegener’s granulomatosis, is a chronic au-
toimmune disease characterized by necrosis of gran-
ulomatous lesions and inflammation of the vessels, 
particularly in the respiratory tract and kidneys.59 The 
etiology of the disease is unknown, but environmen-
tal factors such as hydrocarbons and crystalline silica 
have been suggested as possible triggers.60 The disease 
was first mentioned by Klinger in 1931, and Wegener 
provided a more detailed description of its symptoms 
in 1936.41,61

GPA is a rare disease; only a small percentage of 
affected individuals develop oral manifestations.62 
The most common oral manifestation is hyperplas-
tic gingivitis, which is also known as “strawberry gin-
givitis.”59 This condition is characterized by gingiva 
enlargement, bleeding, and pain. In addition to hy-
perplastic gingivitis, ulcers on the oral mucosa, hard 
and soft palate, and tongue can also be seen in some 
patients.59,60 However, the involvement of the parot-
id and submandibular glands is rare.61,62 Periodontitis 
can also develop in GPA patients, leading to further 
bone resorption and tooth loss. Therefore, it is im-
portant for dentists to be aware of these oral manifes-
tations and to refer patients for further evaluation and 
treatment if necessary.

GPA prevalence is around 5 per 100.000 popula-
tion.58 The disease is usually diagnosed in the 4th or 
5th decade of life, and there is no gender predilec-
tion.59, These criteria include the presence of granulo-
ma in the respiratory tract, necrosis, inflammation of 
small vessels, and glomerulonephritis that can lead to 
kidney failure.27,58 Microscopy may reveal local infil-
tration of lymphocytes and neutrophils in the gingiva, 
which dentists must differentiate from malignant tu-
mors or Hodgkin’s lymphoma.59,60 Cytoplasmic-stain-
ing ANCA (anti-neutrophil cytoplasmic antibodies) 
is crucial in distinguishing GPA from gingival hyper-
plasia, vascular proliferation, and squamous cell car-
cinoma.63,64

Immunosuppressive drugs such as cyclophospha-
mide are recommended to manage GPA, typically at 2 
mg/kg per day.27 This medication helps to reduce the 
immune system’s response that is causing inflamma-
tion. Steroids such as prednisone (at the dose of 1 mg/
kg per day) or NSAIDs (non-steroidal anti-inflamma-
tory drugs) can also be used to alleviate pain.27,29,62 Rit-
uximab, a monoclonal antibody, is another effective 
treatment option for GPA cases.60,64 It works by target-
ing and killing the abnormal immune cells that are at-
tacking the body’s tissues. Without treatment, the fatal 
rate of GPA is approximately 82%, with a 5-month sur-
vival time. Interrupted therapy can lead to the relapse 
of GPA and may result in multiple organ damage.62,63 
Therefore, diagnosing the disease early and beginning 

treatment promptly to prevent kidney failure and death 
is crucial (Table 1).29

Conclusion
As the dentist may be the first healthcare professional 
to identify these symptoms, they must provide an ac-
curate diagnosis and appropriate treatment plan to im-
prove the patient’s quality of life. Autoimmune diseases 
can present with a wide range of oral symptoms, making 
the differential diagnosis a critical aspect of the dentist’s 
role. In some cases, the characteristics of different disor-
ders may overlap, further emphasizing the importance 
of clinical expertise in distinguishing between them. As 
an integrated multidisciplinary team member, the den-
tist can collaborate with other healthcare professionals 
to provide comprehensive care for patients with auto-
immune diseases. Early disease management can help 
prevent further complications and improve the patient’s 
overall outcome. Table 1 likely includes additional infor-
mation regarding the specific autoimmune diseases that 
may present with oral manifestations and their respec-
tive characteristics, which can assist dentists in mak-
ing a more accurate diagnosis and developing a tailored 
treatment plan.
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ABSTRACT
Introduction and aim. The novel advancements of upcoming iron regulators used to treat diabetic nephropathy have impli-
cated a common manifestation of combination chelation therapy used to eliminate end-stage renal disease associated with 
inflammation and iron imbalance that is altered by renal iron absorption. However, iron accumulation in the clustered kidneys 
that filter blood may cause problems that affect diabetic blood sugar regulation. 
Material and methods. A well-designed method was employed to discover relevant research publications on iron chelators 
and their potential to treat diabetic nephropathy. “Iron chelators”, “diabetic nephropathy”, “end-stage renal disease”, and “chela-
tion therapy” were searched in Google Scholar, Web of Science, PubMed, and EMBASE.
Analysis of literature. Although the specific etiology and development have not been fully explored, emerging evidence on iron 
pathophysiology helps comprehend the pathogenesis of acute kidney damage and chronic kidney disease, which crucially pro-
vides novel iron chelation therapy techniques. Ferroptosis and hepcidin marker proteins increase oxidative/nitrifying stress and 
kidney injury. Iron chelator medicines including deferoxamine, deferasirox, and deferiprone were tested as prophylactic strategies. 
Conclusion. This article covers both preclinical and clinical aspects of iron chelators to avoid diabetic nephropathy, including 
novel iron therapies that must be reviewed when selecting dosing regimens.
Keywords. acute kidney injury, chronic kidney disease, end-stage renal disease, iron chelators, renal iron handling
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Introduction
Diabetic nephropathy (DN), the most common compli-
cation of type II diabetes mellitus and the leading cause 
of end-stage renal disease (ESRD) globally, are caused by 
the microvascular barriers of diabetes and causes kidney 
injury that is significantly more likely to cause morbidity 

and mortality.1 It was discovered ten years ago that 40% 
of diabetic patients have type II diabetes mellitus which 
is characterized by declined glomerular filtration rate 
(GFR) and persistent presence of albuminuria (or an al-
buminuria excretion rate of >300 mg/d or 200 g/min), 
which eventually results in ESRD.2
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It is also predicted that 4.39x108 individuals by 2030 
will get diabetes mellitus worldwide, which has a varied 
etiology and is characterized by hyperglycemia resulting 
from abnormalities in insulin action, insulin secretion, 
or both. Many organs, particularly the eyes, nerves, feet, 
blood vessels, kidneys, and heart, are related to dam-
age, dysfunction, and failure in chronic diabetes. Mi-
crovascular problems like retinopathy, neuropathy, and 
nephropathy have been linked to long-term diabetes.3 
Globally there has been an increase in the burden of 
chronic diseases like hypertension and diabetes. With a 
frequency of 3.8% and 11.8% in rural adults and in ur-
ban adults, respectively, India has the highest cases of 
diabetes worldwide. Between 25 and 40 % of them go on 
to acquire ESRD, often known as chronic kidney disease 
(CKD). Type I and type II diabetes both result in ESRD 
which raises the risk of acute kidney infection (AKI). 
Unlike polycystic kidney disease, when their size is re-
duced, glomeruli and kidneys are often larger in diabet-
ic nephropathy.4

For improved disease control, it is essential to cure 
individuals that have more chance to develop DN. Many 
variables and mechanisms are associated to the on-
set and progression of DN. Renal damage and elevat-
ed iron (Fe) content have been linked and it has been 
fundamentally seen that people with diabetic nephrop-
athy are more frequently found to have CKD and AKI 
which alters iron control for absorption.5 In a previous 
study, it was observed that diabetes increased the levels 
of Fe regulating proteins and elevated the Fe concentra-
tion in kidney of type I and II diabetic mouse models. 
The increased renal Fe induced the renin-angiotensin 
system in the kidney leading to the development of di-
abetic nephropathy which can be overcome by the use 
of Fe chelator deferiprone.6 Additionally, this contrib-
utes to illnesses like anemia, nephrotic syndrome, lu-
pus nephritis, and Wegner’s disease. In conclusion, Fe 
deposition occurs frequently in CKD but less frequently 
in acute kidney disease, which may be due to changed 
molecular levels of Fe management that induce renal 
damage.7 The term “renal Fe handling” basically refers 
to the process by which circulating Fe can be filtered by 
the kidney’s glomerulating function and almost reab-
sorbed by tubules of epithelial tissue to prevent urinary 
Fe waste.8 One key obstacle in the pathogenesis of many 
kidney disorders, including diabetic nephropathy is re-
lated with the association of hepcidin serum concentra-
tions along with C-reactive proteins (CRP) wherein the 
high level of hepcidin concentrations in the body pro-
duced by inflammation.9

Aim
It is a narrative review that reveals the therapeutic poten-
tial of novel iron chelators to treat diabetic nephropathy.

Material and methods
A well-designed method was employed to discover rel-
evant research publications on iron chelators and their 
potential to treat diabetic nephropathy. “Iron chelators”, 
“diabetic nephropathy”, “end-stage renal disease”, and 
“chelation therapy” were searched in Google Scholar, 
Web of Science, PubMed, and EMBASE.

Analysis of literature
Molecular pathways
The Fe transporter protein transferrin transports Fe 
from the plasma, where it is bound, to the majority of 
bodily tissues and cells. Afterward, Fe-free transferrin is 
exposed to extracellular fluid for a subsequent cycle of 
Fe binding and administration by selective absorption 
of Fe transferrin via hepcidin and ferroportin.10 Less 
than 0.1 percent, or about 2-3 mg, of the body’s total 
Fe, is associated with transferrin. The key factor causing 
the transferrin and its associated Fe to shift after two to 
three hours is nearly 20 or about 25 mg of Fe absorption. 
Fe is accumulated within cells as ferritin and Fe-regu-
lated processes control each cell’s Fe requirements are 
met via a reciprocal relationship between the quantity 
of Fe-storing ferritin and the number of transferrin re-
ceptors.11

Iron abnormalities in acute kidney injury
No intervention has been found to certainly and con-
sistently prevent AKI despite years of investigation. 
Increasing our knowledge of AKI pathophysiology is 
therefore required in order to find novel treatment tar-
gets.12 AKI could be a significant public health concern 
that makes a variety of hospital admissions more chal-
lenging globally. The ability of Fe to catalyze the Fenton 
and Haber-Weiss reactions, which result in the applica-
tion of oxidative damage to cell membranes, proteins, 
and DNA, makes Fe essential for many physiological 
processes but harmful to the kidneys and other organs 
when present in excess.13 AKI is majorly responsible for 
higher patient death. Fe’s crucial role in AKI is support-
ed by a large body of evidence from diagnostic models.14 
Fe content is noticeably elevated within the kidneys of 
animals exposed to a variety of toxic stimuli, exogenous 
Fe infusion exacerbates nephritic injury, and most im-
portantly specialized Fe chelation in medicine is protec-
tive. Additionally, exogenous hepcidin administration, 
the chief regulator of overall Fe equilibrium protects 
against AKI conditions while genetic engineering of es-
sential proteins associated with the regulation, trans-
port, and metabolism of Fe (such as heme oxygenase-1, 
ferritin, and ferroportin) has an impact on these pro-
cesses.15 A small number of human researchers have 
looked into the viability of using such animal models in 
therapeutic settings, and the early findings are undeni-
ably positive.
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The majority of animal studies on the therapeutic 
effects of Fe chelation mainly focused on preventing 
AKI. The mechanism of actions of different Fe chelators 
is shown in Figure 1. In particular, Fe chelators were 
typically given before (or concurrently with) the injury 
to the urinary organ.16 Contrarily, only a little amount of 
research has been done on the usage of Fe chelators as 
a kind of therapeutic for the cure of AKI after the harm 
to the urinary organ has already occurred.17 The thera-
peutic effects of DFP which was used alone or combined 
with deferoxamine (DFO) were seen within 30 minutes 
of the onset of urinary organ injury in a mouse mod-
el of AKI caused by aluminium chloride. However, no 
study has looked into how well Fe chelators work to treat 
AKI if their administration is put off for many hours or 
more.18 Idiopathic reactions exist regarding the mech-
anisms supporting DFO’s preventive benefits in AKI-
prone animals. One apparent justification, however, is 
that virulent forms of non-transferrin safe Fe are re-
moved from the circulation and chelated by DFO which 
prevents downstream detrimental effects including su-
permolecule Fe-dependent oxidative deaths such as per-
oxidation and ferroptosis.19 Additionally, DFO inhibits 
lysosomal Fe-mediated death induced by H2O2 and arte-
sunate via the ferroptosis freelance pathway, indicating 
that it may have completely diverse effects on various Fe 
pools (such as lysosomal, mitochondrial, cytosolic, or 
extracellular Fe), which remains partly active in trigger-
ing different death phenotypes in response to different 
lethal stressors. DFO may also affect cell survival and 
proliferation by scavenging superoxide free radicals, 
among other impacts on cells.20

Fig. 1. Mechanism of actions of iron chelators to sequester 
the free iron and combat the kidney injury

Iron abnormalities in chronic kidney disease
Multiple pathways seriously decrease Fe metabolism 
in advanced renal disease. Fe deficiency is now discov-
ered in the vast majority of individuals along with dial-
ysis co-dependent CKD, despite the fact that a thorough 
review of each patient’s development over time has not 
been conducted.21 High hepcidin concentrations may 
result in reduced Fe absorption and elevated levels of 

Fe loss, especially in cases of gastrointestinal bleeding, 
in Fe insufficiency (Fig. 2). It has been shown that se-
rum hepcidin concentrations correlate with CRP, which 
measures the correlation between hepcidin and the es-
timated glomerular filtration rate, and shows that high 
concentrations of hepcidin are partially caused by in-
flammation linked to the development of many kidney 
disorders.22 Hepcidin levels are also elevated after he-
modialysis or peritoneal dialysis by additional inflam-
matory stimuli such as intermittent infection and blood 
interaction with foreign objects like catheters or dialy-
sis membranes.23 Hepcidin is expelled via the membrane 
and its concentration in the plasma declines during he-
modialysis, however, because of the rapid hepcidin for-
mation, the concentration of hepcidin is returned within 
an hour of the procedure being finished.24

Inflammation-induced regulation of hepcidin secretion
Hepcidin synthesis is greatly boosted in infections and 
other inflammatory situations, which causes distinctive 
inflammatory hypoxia.25 Hepcidin transcription is typi-
cally induced by inflammation through a second inflam-
matory mechanism that stimulates hepcidin via activin 
B, the BMP receptor, and the Smad signaling pathway 
and it also relies on the interleukin-6,14 receptor and 
the JAK2-STAT3 pathway (Figure 2).25 The JAK2-STAT3 
pathway and hepcidin have been implicated in the de-
velopment and progression of diabetic nephropathy. The 
JAK2-STAT3 pathway is activated in response to cyto-
kines and growth factors, including interleukin-6 (IL-6), 
which is known to be upregulated in diabetic nephropa-
thy. It works by signaling and transcriptional regulation.26

Signaling: Upon ligand binding, JAK2 is activated, 
leading to the phosphorylation of STAT3.27

Transcriptional Regulation: Phosphorylated STAT3 
forms dimers and translocates to the nucleus, where it 
acts as a transcription factor, regulating the expression 
of target genes.28 The JAK2-STAT3 pathway is associat-
ed with inflammation and fibrosis, which are prominent 
features of diabetic nephropathy. Activation of the path-
way leads to the production of pro-inflammatory cyto-
kines and the promotion of fibrotic processes.29

	– renal injury: The activation of JAK2-STAT3 pathway 
in diabetic nephropathy contributes to renal injury 
by promoting oxidative stress, inflammation, and fi-
brosis, ultimately leading to kidney dysfunction.30

	– hepcidin and iron metabolism: Hepcidin dysregula-
tion in diabetic nephropathy affects iron metabolism. 
Increased hepcidin levels lead to decreased iron ab-
sorption and release, resulting in disrupted iron ho-
meostasis. Altered iron metabolism has been impli-
cated in the pathogenesis of diabetic nephropathy.31

Therapeutic Implications:
	– targeting JAK2-STAT3 Pathway: Modulating the 

JAK2-STAT3 pathway has emerged as a potential 
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therapeutic strategy for various diseases, including 
diabetic nephropathy. Inhibitors targeting JAK2 or 
STAT3 have shown promise in preclinical studies, 
but further research is needed to assess their efficacy 
and safety.32

	– hepcidin manipulation: Considering the involve-
ment of hepcidin dysregulation in diabetic neph-
ropathy, therapies aimed at modulating hepcidin 
levels or iron metabolism might have therapeutic 
potential. However, specific interventions targeting 
hepcidin in diabetic nephropathy are still under in-
vestigation.33

Fig. 2. Hepcidin regulation in diabetic nephropathy; 
BMP – bone morphogenetic proteins; SMAD –suppressor 
of mothers against decapentaplegic; DMT1-divalent 
metal (Ion) transporter 1; ERFE – erythroferrone; hepcidin 
antimicrobial peptide; IL-6 – interleukin-6; DCYTB – 
duodenal cytochrome b

Therapeutic approaches to treat diabetic nephropathy
For acute kidney injury
In individuals with diabetic nephropathy, AKI can occur 
as a complication. Several factors can contribute to AKI 
in these cases, including infections, medications (e.g., 
certain antibiotics or contrast agents), and dehydration. 
Diabetic nephropathy weakens the kidneys over time, 
making them more susceptible to acute injury. Severe 
or recurrent episodes of AKI can accelerate the progres-
sion of diabetic nephropathy.34 AKI episodes may cause 
additional damage to the already compromised kidneys, 
leading to a decline in kidney function and worsening 
of the underlying diabetic nephropathy.35 Both AKI and 
diabetic nephropathy are commonly associated with di-
abetes. Diabetic nephropathy develops in individuals 
with diabetes, particularly those with poorly controlled 
blood sugar levels. Prompt recognition and manage-
ment of AKI are crucial to prevent further kidney dam-
age. Treatment focuses on addressing the underlying 

cause, maintaining fluid and electrolyte balance, and 
providing supportive care. In severe cases, dialysis may 
be necessary.36 Intracellular and systemic systems help to 
keep the equilibrium of Fe under normal circumstanc-
es. Fe excess may exist when this intricate homeostatic 
mechanism malfunctions. It is challenging to identify Fe 
excess. Even though it is intrusive and risky, liver biop-
sies continue to be the gold standard. With little danger 
to the patient, the ability to identify Fe using non-inva-
sive approaches let researchers better grasp the rate of Fe 
overload in various organs.37

Even though it may not be a precise procedure, es-
timating serum ferritin (mg/L) is the simplest and, as 
a result, the most frequently used diagnostic tool for 
determining body Fe reserves. Myelodysplastic syn-
dromes, sickle cell disease, and thalassemia are the 
most prevalent haematological conditions that lead to 
Fe overload. Deferiprone, deferoxamine, and defera-
sirox are the three medications that have been autho-
rised for the cure of Fe excess in all of these disorders.38 
These chelators have been shown to improve event-free 
survival (EFS) by lowering tissue Fe levels and prevent-
ing Fe overload problems. “The U.S. Food and Drug Ad-
ministration (FDA) have given the go-ahead for the use 
of DFO, deferasirox (DFX), and diisopropyl fluorophos-
phate (DFP) as three Fe chelators for the treatment of 
acute kidney disease”. These medications need to vary in 
terms of pharmacokinetics, methods of administration, 
and side effects.39 The novel Fe chelators used frequently 
for AKI has been discussed further and the upcoming Fe 
chelators are mentioned in Table 1.

Deferoxamine (DFO) 
DFO has the longest clinical history because previous-
ly it was the main Fe chelator that was initially tested 
and approved by the FDA.40 Compared to DFP or DFX, 
DFO has a greater affinity for binding to Fe, and it was 
employed in large quantities of animal models of acute 
kidney injury and extrarenal organ injury. In a chron-
ic situation, DFO is supplied parenterally via a blood 
vessel infusion or an infinite hypodermic pump (in 
the acute setting).41 The DFO-Fe advanced (ferrioxam-
ine) is removed through the feces and urine when DFO 
binds to Fe first and then the binding takes place. Oc-
ular toxicity and hypotension are the most severe pos-
sible side effects of DFO, and they virtually exclusively 
affect people who get extremely high dosages (for ex-
ample, 60 mg/kg).42

Deferasirox (DFX) 
A second Fe chelator, DFX, wasn’t approved for almost 
40 years (between 1968 and 2005). With a half-life of 
8 to 16 hours, DFX, an oral Fe chelator, enables a sim-
ple once-daily dosage. Moreover, DFX causes a 38% in-
crease in blood serum creatinine. As a result, DFX is not 
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recommended for people with adequate to advanced 
chronic kidney disease (eGFR, 40 ml/min).43

Deferiprone (DFP) 
DFP is another oral Fe chelator that is given three times 
daily and has a t1/2 of about two hours. DFP has an ad-
vantage over other Fe chelators in that it has a higher li-
pophilicity and higher intracellular penetrance, which 
makes it easier to chelate intracellular Fe [33]. This DFP 
characteristic has been used to increase cardiac Fe che-
lation in patients with hypochromic anemia.44

Outcomes from evaluation of the iron chelators
DFO was found to be a good candidate for use in clini-
cal trials due to a variety of qualities for the prevention 
of AKI. The logistical difficulties that can arise due to en-
teral injection of DFP in the context of acute disorders, 
as well as problems with aspiration and reduced gastro-
intestinal absorption, are avoided with epithelial duct 
administration of DFO.45 DFO has been used by both 
people and animals for the longest time. Even at doses 
as high as 32 mg/kg, it is also well tolerated acutely. So, 
small to adequate variance doses of DFO (10–20 mg/kg) 
would probably be enough to sustain the action because 
Fe chelation therapy in this scenario primarily aims to 
eliminate the current chemical change in Fe.

Treatment for chronic kidney disease
CKD and DN are closely related conditions, and the 
hormone hepcidin plays a role in their connection. Di-
abetic nephropathy is a type of kidney disease that oc-
curs as a complication of diabetes. It is characterized 
by damage to the small blood vessels in the kidneys, 
resulting in impaired kidney function. Over time, this 
can lead to chronic kidney disease.46 Hepcidin is a hor-
mone primarily produced in the liver. Its main function 
is to regulate iron levels in the body. However, emerging 
research suggests that hepcidin may also play a role in 
kidney disease, including CKD and DN. In CKD, hepci-
din levels are often increased. This leads to a condition 
known as “anemia of chronic kidney disease” (CKD-as-
sociated anemia). Hepcidin acts by inhibiting the release 
of iron from cells, including the iron required for the 
production of new red blood cells.47 As a result, CKD 
patients with high levels of hepcidin may experience 
lower red blood cell counts and anemia.

In the case of diabetic nephropathy, hepcidin may 
contribute to the development and progression of the 
disease. Research suggests that hepcidin levels are in-
creased in diabetic nephropathy, and this increase is 
associated with impaired iron metabolism and kidney 
damage. Elevated hepcidin levels can lead to increased 
iron retention within the kidneys, promoting inflamma-
tion and oxidative stress, which are factors contributing 
to the progression of DN.48

Oral administration of iron
It is advised to begin treatment with oral Fe in CKD in-
dividuals who are not presently following dialysis or 
peritoneal dialysis. The optimal time to provide 200 mg 
of elemental Fe to an adult patient is during a fast (fer-
rous salts are suggested for better absorption). The most 
prevalent issues with oral Fe therapy in CKD- which 
may need hospitalisation to get Fe intravenously – in-
volve gastrointestinal intolerance, intestinal absorption 
issues, or a non-compliance.49

Iron infusion
In individuals with CKD who are not receiving dialysis, 
intravenous Fe therapy is advised if:

	– After three months of oral Fe therapy, or in cases 
of unable to tolerate oral Fe or malabsorption, Fe 
parameter targets are not fulfilled.

	– In patients who need a rapid Hb response and have 
severe anaemia and Fe shortage.50

Considerations for treatment strategies currently applied 
to CKD
Ferrous citrate (FC): The negative effects of bronzed di-
abetes, which are a problem with IV formulations, may 
not occur when Fe replacement is done orally with 
preparations like FC since there may be additional phys-
iological constraints on Fe absorption. FC is permitted 
to be used in ESRD patients as a phosphate binder. In 
more recent times, the FDA authorised FC for the treat-
ment of CKD patients who weren’t receiving chemi-
cal analysis. Recent studies without the use of chemical 
analysis show that FC increases Hgb in CKD patients 
while also lowering phosphorus (stage 3–5).51 

Ferric maltol: In the United Kingdom and the Unit-
ed States, ferric maltol is authorised for the cure of peo-
ple with inflammatory bowel disease and has a low risk 
of side effects. It has shown quick anemia repair. Indi-
viduals with CKD stages 3–4 performed phase three of 
the study with oral ferrous maltol for the cure of United 
Nations agency in subjects with CKD in order to com-
pare the budding implications of ferrous maltol on Hgb 
vs. placebo (AEGIS-CKD). The outcomes of the experi-
ment are still being finalized.52

Ferric salt change state (FPC): In 2015, the FDA gave 
the drug its green light to be utilized in individuals under-
going chemical analysis. It is a complex, carbohydrate-free, 
soluble Fe salt that is given to hemodialysis patients through 
the dialysate. It prevents Fe sequestration inside the retic-
uloendothelial macrophages and gives Fe to transferrin. In 
the continuous replacement exploitation Fe soluble equiv-
alents (CRUISE) one and two trials, FPC was compared to 
placebo in individuals with ESRD receiving hemodialysis. 
When compared to a placebo, FPC administered by dialy-
sate was analysed to well preserve Hgb, TSAT, and protein 
while significantly reducing the need for ESA dose.53
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Liposomal/Sucrosomial Fe: A lipid bilayer encircles 
the ferrous salt core in sucrosomial Fe, which also has a 
layer of sucrosomes (sucrester, a chemical agent, and ex-
tra amyloid compounds). By doing this, Fe can dodge the 
effects of hepcidin’s downregulation and be consumed by 
microfold cells through the systema lymphaticum, limit-
ing any adverse consequences that could otherwise occur. 
According to preliminary research, liposomal Fe increas-
es Hgb in CKD individuals while lowering the chance of 
toxic effects. Sucrosomial Fe has also been demonstrated 
to lower the anaemia in individuals suffering from cancer, 
disturbed patients, and people having bariatric surgery. 
The effectiveness and safety of sucrosomial Fe in CKD pa-
tients have not been studied.54

All the novel Fe supplements and their effective dos-
es are discussed in Table 1.

Table 1. Upcoming novel iron therapies used for treatment 
of DN

Therapeutic  
molecule

Chemical 
class

Devel-
opment 

phase

Exposure 
time

Hb, g/dl Hepcidin 
concentra-
tion, μg/l

Refs

Daprodustat HIF-PH
inhibitor

Phase II 24 weeks ~0.1 –20.6 56

Phase III 24 weeks Increased
0.79

Decreased
–55.67%

Desidustat HIF-PH
inhibitor

Phase II 6 weeks Increased
1.57 to

2.92

Decreased
–59.24 to

–91.36

57

Enarodustat HIF-PH
inhibitor

Phase II 6 weeks Increased Decreased 58

Molidustat HIF-PH
inhibitor

Phase II 16 weeks Increased
1.4 to 2.0

Decreased
–18

59

Roxadustat HIF-PH
inhibitor

Phase II 4 weeks Increased
0.4 to 1.8

Decreased
–225 to –70

60

Phase III 8 weeks Increased
1.9

Decreased
–56.14

Vadadustat HIF-PH
inhibitor

Phase II 20 weeks Increased Decreased 61

PRS-080#22 Hepcidin
antagonist

Phase I Single
dose

Unaffect-
ed

Decreased 62

LY2928057
(monoclonal 

antibody against
ferroportin)

Abrogated
interaction

with hepcidin

Phase I 6 weeks – Increased

LY3113593
(monoclonal

Antibody against 
BMP6)

Decreased 
expression of

hepcidin

Phase I Single
dose

Increased Decreased

Vitamin D2 Decreased 
expression of

hepcidin

Phase IV 6 months – – 63

Vitamin D3 Decreased 
expression of

hepcidin

Phase I 6 weeks Stable Stable

Future prospects
The essential and upcoming future prospect treatment 
strategies used for the treatment for CKD and AKI are 
described here in Table 1 and Table 2. Renal Vitamin 

D dysregulations, oxidative stress, inflammation, and 
apoptosis were all linked to Fe-induced nephrotoxicity. 
Although, DFX decreased the amount of systemic Fe in 
the body, vitamin D3 monotherapy demonstrated very 
low renal Fe concentrations and tissue destruction. The 
co-therapy strategy however demonstrated the greatest 
therapeutic benefits through increased variation of renal 
Fe-homeostatic molecules.55 Daprodustat boosts HIF- 
levels by inhibiting HIF-PH, stabilising HIF-1 which 
raises EPO levels and lowers hepcidin levels (Table 1). 
An assay using recombinant ferroportin-expressing 
HEK 293 cells and the novel humanised IgG4 mono-
clonal antibody LY2928057 demonstrates strong inhibi-
tion of hepcidin activity. It inhibits ferroportin-hepcidin 
binding with high affinity towards human ferroportin.

Table 2. Novel iron supplements used for CKD
Formulations References

Ferrous Compounds 
(Fe 2+)

Ferroglycine sulfate Ferro Sanol®:  100 mg (capsule),
Glutaferro Drops: 30 mg/mL

64

Fe gluconate Losferron: 80 mg (tablet) 65

Fe latate Cromatonbic Ferro: 37.5 mg (drinkable vial) 66

Fe sulfate FeroGradumet: 105 mg (tablet); Tradyferon: 
80 mg (tablet)

66

Ferric compounds (Fe 3+)

Ovalbumin Kilor, Syron 600, Profer, Ferroprotin: 80 mg 
(packet)

67

Ferrimannitol Kilor, Syron 300, Profer, Ferroprotin: 40 mg 
(packet)

68

Ferrocolinate Podertoinc adults: 112 mg (packet) 69

Succinylcasein Fe Lactoferrin, Ferrocurir, Ferplex: 40 mg 
(drinkable vial)

69

Conclusion
In conclusion, the hepcidin level presents a complex and 
significant clinical challenge in the treatment of diabetic 
nephropathy associated with CKD and AKI. Hepcidin 
dysregulation can contribute to iron metabolism ab-
normalities, leading to iron overload or iron deficiency, 
both of which can adversely affect kidney function and 
overall health. Dysregulation of hepcidin levels during 
AKI and CKD could potentially impact renal iron han-
dling, oxidative stress, and inflammation, further exac-
erbating kidney injury. Managing the interplay between 
diabetic nephropathy, CKD, AKI, and hepcidin requires 
a multifaceted approach. Additionally, this review dis-
cusses about the interventions to modulate hepcidin 
levels and iron metabolism which may hold promise 
in improving outcomes. Further research is needed to 
elucidate the precise mechanisms underlying hepcidin’s 
role in the context of diabetic nephropathy, CKD and 
AKI, with the ultimate goal of developing targeted ther-
apies and personalized treatment plans for affected in-
dividuals. In summary, the association between diabetic 
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nephropathy, CKD, AKI, and hepcidin underscores the 
intricate interplay between various pathological pro-
cesses. In individuals with CKD and in cases of AKI, 
Fe scarcity and Fe overload is a frequent and treatable 
cause. Given the limits of hepcidin and ferritin in de-
termining Fe shortage and Fe overload in patients with 
anaemia of CKD, innovative therapy is weighed against 
the possible advantages of circumventing or limiting 
blood transfusions. For the treatment of CKD and AKI, 
a variety of approved medications are available, includ-
ing both oral and intravenous formulations are suitable 
for patients with stable CKD, and Fe chelation therapy 
for AKI is advised globally leading to a wealth of clinical 
data. DFP, DFO, and DFX are just a few of the Fe chela-
tors medications that are commonly used to treat acute 
kidney injury. Additional medications that are current-
ly undergoing clinical trials may also be combined with 
Fe chelators to treat diabetic nephropathy. Fe modula-
tors can demonstrate their therapeutic effects by acting 
on the hepcidin and ferritin modulators. Understanding 
these relationships can contribute to the development of 
novel therapeutic approaches and improve patient out-
comes in this complex clinical scenario. So, for novel ap-
proach Fe modulators play an important role in treating 
CKD and AKI by enhancing good renal properties used 
in the treatment of renal disease. 
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ABSTRACT
Introduction and aim. There are no available objective tools for assessing dysarthric disorders in the course of multiple sclero-
sis (MS). The aim of the study is to analyse a case of mixed dysarthria in a 55-year-old female patient in the course of secondary 
progressive MS and to present the severity of the patient’s dysarthric disorder in contrast with the control group as evaluated 
by means of an IT tool based on respiratory and phonatory examination. 
Description of the case. A 55-year-old patient was admitted to the Clinic of Neurology with the Stroke Unit due to a worsening 
condition in the course of MS. She was examined with an objective tool for respiratory and phonatory disorders. Her results 
were, then, compared to those of 24 healthy individuals from the control group, matched in terms of sex and age. Following 
speech parameters were analysed: phonetics of utterances, number of produced syllables per breath during the execution of 
individual texts, sound quality, intonation, and the total performance time of each. 
Conclusion. The analysed case indicates that the developed objective IT tool is a promising diagnostic method that can facili-
tate diagnosis and can be used in clinical practice. 
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Introduction
Multiple sclerosis (MS) is a demyelinating, inflamma-
tory disease of the central nervous system. It is one of 
the most common causes of disability in young adults.1 
In Poland, MS incidence and prevalence are higher than 
previously reported. In 2019 it amounted to 6.6, cur-
rently 131.2/100,000 inhabitants.2 Globally, the disease 
affects a total of 2.8 million people ‒ 35.9 per 100,000 
population.3 The most common clinical symptoms in-

clude retrobulbar optic neuritis, spastic paresis, cerebel-
lar ataxia, sensory disturbances.4

In the course of MS, especially in its primary and 
secondary progressive forms, the most common dis-
order that affects the quality of verbal communication 
is dysarthria, which due to the nature of MS, most of-
ten occurs in a mixed form and affects up to 45% of 
patients.5 At the same time, dysarthria is the least ac-
curately described clinical symptoms in the course of 
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MS.5-7 Speech-related symptoms in the course of MS 
may be caused or aggravated by weakness, spasticity 
of the tongue muscles, jaw muscles, soft ligament, dia-
phragm, and vocal cords. Movement coordination dis-
orders of the above organs may also occur.8 Impaired 
communication may result from difficulties in voice 
control and articulation of words due to the impaired 
function of the muscles responsible for speech and in-
sufficient subglottic pressure.9

The most frequently reported speech disorders in-
clude comprehension problems pertaining to under-
standing the content of the message, slowed down rate of 
speech, hoarseness, volume and tone control complica-
tions, disfluent speech and problems with swallowing.9-12

The motivation for undertaking the study was the 
lack of available, objective tools for the assessment of 
dysarthric disorders in the course of MS. So far, in Po-
land, dysarthric disorders have most often been as-
sessed on the basis of patient’s interview and by using 
scales, e.g. the Speech Pathology Specific Questionnaire 
for people with MS.13 However, the subjectivity of these 
tools carries the risk of error, therefore we decided to 
create an objective tool for the assessment of dysarthric 
disorders in MS patients in the form of an IT tool (soft-
ware with elements of machine learning) based on the 
examination of respiratory and phonatory disorders, 
which aims to diagnose and track the dynamics of dys-
arthric changes.

Aim
The aim of the paper is to analyse the case of mixed dys-
arthria in a 55-year-old female patient with a second-
ary progressive type of multiple sclerosis. We attempt to 
present the severity of the patient’s dysarthric disorder 
in comparison with the control group of 24 healthy in-
dividuals based on the output data obtained by means of 
an IT device examining respiratory and phonatory dis-
orders. 

Description of the case 
Presentation
A 55-year-old female patient was admitted to the Clin-
ic of Neurology with the Stroke Unit due to a worsening 
condition in the course of MS (Fig. 1). She was diag-
nosed with relapsing remitting MS in 2015. In 2015-
2020 she was treated with immunomodulation as part 
of drug programs (initially INFb, then from 2019 with 
dimethyl fumarate). In 02.2021, due to the transition of 
the disease to a secondary progressive form, the patient 
began treatment with Mitoxantrone, which was discon-
tinued after the 4th dose in 08.2021. 

On neurological examination the patient was con-
scious, in logical verbal contact, presenting dysarthric 
speech, dysphagia, shallow right nasolabial fold, spastic 
paresis of the right upper limb of medium degree, exag-

gerated reflexes in both upper limbs, tremor of the left 
upper limb, significant spastic paresis of the right low-
er limb, exaggerated deep reflexes in both lower limbs, 
bilateral Babinski sign, painful paraesthesia in the right 
half of the body, positive Romberg test with eyes open. 
She could pass several meters with bilateral support, a 
walker (the Expanded Disability Status Scale EDSS-6.5).

On speech examination the patient communicated 
verbally and performed suggested verbal tasks. Aphasia 
was not observed. She also denied experiencing prob-
lems of such type. The examination revealed mixed dys-
arthric disorders, chanted speech, slightly hoarse voice 
with increased muscle tension. The motility of the artic-
ulation apparatus was slightly reduced with preserved 
praxis of the articulation organs.  Facial muscle tone was 
slightly reduced on the right side with the soft palate 
evenly toned. In terms of phonetics irregularities were 
observed in spontaneous speech including rare elisions 
of fricatives, especially the final ones, and  irregular and 
rare substitution of fricatives with plosives.

During her stay at the hospital ward the patient was 
assessed with an objective tool for examining respirato-
ry and phonatory disorders (Figure 1). 

Fig. 1. Taking patient’s voice sample

Methods
The results were then compared with those of 24 per-
sons from the control group matched in terms of sex 
and age. The characteristics of the control group are pre-
sented in Table 1.

Table 1. Baseline characteristics of the control group
Control group (n=24)

Age [years], mean 41.25

Sex [female/male] 12/12

Age < 40 years 12

Age > 40 years 12

The assessment involved reading 3 suggested texts 
in Polish: 
1.	 A poem: 16 lines 10 syllables each – a poem in 

verse 2 lines each; 
2.	 A text in prose: including simple and complex sen-

tences; containing all sounds of the Polish language, 
as well as phonetic phenomena indicating potential 
dysarthric disorders, for instance consonantal clus-
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ters provoking phonetic mistakes, 4 sentences, 3 
complex and 1 simple: 1st sentence – 24 words, 2nd 
sentence – 4 words, 3rd sentence- 21 words, 4th sen-
tence – 23 words;

3.	 The diction exercise:  required accurate (without 
phonetic mistakes) realization of 10 syllables in the 
fastest possible manner).
PA TA KA PA TA KA PA TA KA PA
Following speech parameters were subject to analysis:

	– Phonetics: whether there were errors in terms of 
phonetic realization, elisions of fricatives and their 
substitution with plosives, phonetic simplifications 
concerning the manner and place of articulation 
not attributable to articulatory inaccuracy; 

	– Number of syllables produced per breath during the 
realization of each text;

	– Sound quality assessment with GRBAS (0-3) scale 
	– G (grade of hoarseness) 
	– R (rough‑ ness) 
	– B (breathiness) 
	– A (asthenic) 
	– S (strained) 
	– Intonation – changes in relation to falling intona-

tion (applies to affirmative sentences);
	– Performance time of particular texts – in contrast 

with the results obtained in the control group
All speech parameters shown in the manuscript 

were first analyzed by a specialist, and then the results of 
the examination were entered into the IT tool. For the 
purposes of machine learning, a scale of 0-5 has been 
introduced, where 0 means no speech disorders and 5 
extreme disorders in relation to the results of healthy 
people.

Results
In the control group there were no disorders connect-
ed to an improper intonation or phonetic errors due to 
dysarthria. In terms of voice quality according to GR-
BAS scale the result was 0 (G0 R0 B0 A0 S0). The av-
erage performance time was: a text in prose 46.41s , a 
poem – 36.21s, a diction exercise – 1.61s. The average 
number of breaths needed for producing individual 
texts was: a text in prose – 7.5 , a poem – 8.21, a dic-
tion exercise – 1. The average number of syllables pro-
duced per breath: a text in prose – 29.4, a poem – 19.5, 
a diction exercise – 10.

Whereas, in the analysed case of the MS patient with 
dysarthric disorder presenting itself with improper into-
nation and phonetic errors the GRBAS scale result was 
6 (G1 R2 B0 A0 S3). The average performance time was: 
90.57s – a text in prose, 58.93s – a poem, 2.99s – a dic-
tion exercise. The average number of breaths needed 
for producing individual texts was: a text in prose – 24, 
a poem – 16, a diction exercise – 1. The average number 
of syllables produced per breath: a text in prose – 9.01, 

a poem – 10, a diction exercise – 10. Table 2 shows the 
results in comparison with the control group. 

Table 2. Speech parameters compared between the MS 
patient and the control group

Control group MS patient

Performance time (PT)
PTPerformance time in 

seconds mean maximum minimum

PROSE 46.41 66.016 32.89 90.57

POEM 36.21 43.63 28.33 58.93

DICTION EXERCISE 1.61 2.91 1.08 2.99

Average number of 
breaths needed for 

reading the text
mean maximum minimum

Average number 
of breaths 
needed for 

reading the text

PROSE 7.5 12 4 24

POEM 8.21 14 6 16

DICTION EXERCISE 1 1 1 1

Average number of syllables per breath:

PROSE 29.4 90 21 9.01

POEM 19.5 60 20 10

DICTION EXERCISE 10 10 10 10

GRBAS SCALE

grade of hoarseness 0 1

roughness 0 2

breathiness 0 0

aesthetic 0 0

strained 0 3

Number of phonetic errors

POEM 0 0

PROSE 0 8

In addition to a much longer performance time than 
the average obtained in the control group, the patient 
has an ascending intonation, which indicates, among 
others, the increased utterance effort in each presented 
speech sample, as shown in Figure 2. All graphs pres-
ent intonation during the execution of declarative sen-
tences. 

Discussion 
The fact that the subject of dysarthric disorders in MS 
has so far been neglected became the main motivation 
for the study. Another reason was the lack of available, 
objective tools for the assessment of dysarthric disor-
ders in the course of MS. Therefore, an IT tool was de-
veloped. It aims to diagnose and track the dynamics 
of dysarthric changes in, among others, MS patients. 
Consequently, the purpose of the study is to analyse 
the case of mixed dysarthria in a 55-year-old patient 
in the course of MS of the secondary progressive form, 
to present the severity of the dysarthric disorders in 
contrast with the control group, which consisted of 24 
healthy people, matched in terms of sex and age, us-
ing an IT tool examining of respiratory and phonato-
ry disorders.
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Fig. 2. Intonation graphs of texts fragments and diction 
exercises

On analysing individual speech parameters, it was 
shown that in the control group of healthy people as-
sessed using the aforementioned IT tool, there were no 
disorders that could be associated with incorrect into-
nation and phonetic errors resulting from dysarthric 
disorders. Comparing these with the results of the MS 
patient, it was shown that not only was the performance 
time (reading a text in prose, a poem and the diction 
exercise) much longer than the average time in control 
group but also the average number of breaths needed to 
complete individual texts increased, except for diction 
exercise, where it was the same as in the control group 
(1 breath). The patient’s effort and fatigue in the imple-
mentation of the above-mentioned texts was much larg-
er. Her articulation and, above all, speech distribution 
abilities were definitely weaker than in the case of the 
control group.

The average number of syllables per breath proved to 
be significantly reduced, except for the diction exercise, 
where, as in the case of the average number of breaths, 
it was the same as in the control group, i.e. 10 syllables. 
This may be caused, among other things, by the lack of 
adequate amount of air necessary for speaking, increased 
effort, lack of proper respiratory and phonatory coordi-
nation and changes in muscle tension. In addition, the 
patient presented rising intonation, indicating, among 
others, the increased utterance effort in each presented 
speech sample. It is assumed that this is the result of ex-
cessive muscle tone during speech production.

It was not possible to find published sources that 
would allow a direct discussion between the results of 

this work. The studies by Rusz et al. and Rodgers et al. 
are an examination of speech rate and articulation rate. 
However, the measurement method differs due to a dif-
ferent unit of measurement (expressions/min, syllables/
sec) as well as phonetic differences of the analysed lan-
guages.14,15 Rodgers et al. studied the impact of cognitive 
functions and their relationship with speech and artic-
ulation rate in MS, which was also beyond our interest. 
Nevertheless, participants in those studies uttered syl-
lables identical or similar to our diction exercise (/pa 
ta ka/ Rusz; /puh puh kuh/ Rodgers).15 Moreover, in 
the work of Rusz et al. the longest realization of the /a/ 
sound per breath and reading an 80-word text were tak-
en into account and analysed acoustically. The results 
of the study are consistent with ours, as the differences 
between the control group and MS patients are clearly 
visible. We share the conclusion regarding the encour-
agement of clinicians to pay special attention during 
therapy to coordination, including respiratory and pho-
natory coordination and its improvement, and not to 
increase muscle strength if the goal of therapy is to im-
prove vocal/speech efficiency.14

In the work of Hartelius et.al. recordings of Austra-
lian and Swedish speakers were analysed. The subjects 
read the texts in their respective languages which were 
then subjectively cross-analysed by speech therapists 
from both countries. The study noted difficulties with 
unequivocal assessment of the depth of dysarthric disor-
ders by listening to recordings by specialists – there was 
a lack of consistency in the assessment in many param-
eters.16 Therefore, we believe that the assessment of dys-
arthria should primarily consider the objective features 
of speech. Hartelius et al. note the need for further inter-
linguistic work on the analysis of dysarthric disorders, 
which in our opinion is also interesting and important 
as it introduces a better understanding of such symp-
toms in the course of various neurological diseases.16  

Though the results cannot be directly compared, the 
conclusions drawn from the cited works are consistent 
with our results. Sechidis et al. conducted an objective 
assessment of speech using machine learning mod-
elling in patients with Parkinson’s disease. The aim of 
their work was to find a correlation between speech and 
emotion. The researchers used the Mixture-of-Experts 
architecture for speech.17 Primarily our studies differ in 
terms of the disease in question. We also do not study 
speech changes under the influence of emotions. In our 
work, we are looking for the most objective features of 
speech that will allow us to accurately determine the lev-
el of dysarthria and track the dynamics of changes to aid 
therapeutic process. For us, the acoustic parameters are 
an addition to the full picture of the disorder, while the 
main parameters are the performance time, the num-
ber of breaths needed to complete the text/phrase and 
the number of syllables spoken per breath. For the study, 
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we also used longer texts, which in our opinion increas-
es the objectivity of the assessment. None of the cited 
works analysed the realization of a text in verse form.

Summing up the above considerations, it can be 
concluded that based on the analysed case the IT de-
vice is a promising tool for the diagnosis of dysarthric 
disorders, and the method of examination on which it is 
based is an innovative approach to the analysis of dys-
arthric speech disorders and can be the basis for a very 
thorough study of their changes also in the course of 
other neurological diseases.

Conclusion
The presented case involved speech disorders of the type 
of ataxic dysarthria in comparison to the control group 
of healthy people. The analysed case indicates that the 
developed objective IT tool, which aims to diagnose and 
track the dynamics of dysarthric changes in patients 
with MS, is a promising diagnostic method that can fa-
cilitate diagnosis and can be used in clinical practice. 
However, further studies on a larger group of MS pa-
tients are needed to draw far-reaching conclusions.
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ABSTRACT
Introduction and aim. Extra teeth are the teeth which are more than the normal number of teeth in jaws. They can be present 
on a single side or both sides, singular or many, maxillary or mandibular. Paramolars are  uncommon supernumerary molars 
which can be present on buccal or palatal side of molars. Very few reports of supernumerary teeth in maxilla or mandible being 
paramolars has been stated. No literature on unilateral twin paramolars in maxilla has been reported in literature yet. This is a 
first case report of unilateral twin paramolars in maxilla in a child.
Description of the case. This case report describes the presence of unilateral double maxillary paramolars and their handling 
in a thirteen-year-old boy, whose primary concern was that of severe pain in maxilla on both sides. After an identification of 
double maxillary paramolars was put forward and established by cone beam computer tomography, both the paramolars were 
extracted. 
Conclusion. Supernumerary teeth have to be removed as soon as detected otherwise they can lead to malocclusion and pain 
due to caries after pulp involvement.
Keywords. children, double, maxillary, nonsyndromic, paramolar

CASUISTIC PAPER

Wydawnictwo UR 2023
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2023.3.7

Corresponding author: Sonu Acharya, e-mail: sonu_ain@yahoo.com

Received: 27.03.2023 / Revised: 3.05.2023 / Accepted: 6.05.2023 / Published: 30.09.2023

Acharya S, Singh B, Sahoo A, Godhi BS. Unilateral double maxillary paramolars in a non-syndromic child – a rare case report. Eur J 
Clin Exp Med. 2023;21(3):654–658. doi: 10.15584/ejcem.2023.3.7.

Corresponding author: 
ORCID
SA: 0000-0003-1006-1993

10.15584/ejcem.2023.3.7

Introduction
The most usual tooth defect in primary and secondary 
dentition is the variation in the number of teeth in excess 
of twenty in deciduous dentition and in excess of thirty 
two in permanent dentition.1 Extra teeth or hyperdontia 
is the extra number of teeth present in either primary or 
permanent dentition. The extra teeth might be present 
on both sides or even in variables but usually occur on a 
single side.2 Isolated supernumerary teeth occur in sev-
enty six-eighty six percent of cases, dual supernumer-

ary teeth in twelve-twenty three percent instances, and 
many superfluous teeth in less than one percent instanc-
es.3 Multiple supernumerary teeth is rare in individuals 
without any disease or syndromic condition. The pres-
ence of multiple supernumerary teeth may be associated 
with various developmental disorders.4 The universality 
of supernumeraries in secondary dentition ranges from 
0.04 to 2.26% while in primary teeth it goes from 0.3 to 
0.6%. In secondary teeth, the occurrence of extra teeth is 
two times as prevalent in men as  in women.5

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
http://orcid.org/0000-0003-1006-1993
http://dx.doi.org/10.15584/ejcem.2023.3.7
mailto:sonu_ain@yahoo.com
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Supernumerary teeth arise in the maxillary region 
rather than mandibular region. Most of the superfluous 
teeth are present in the pre maxilla area i.e. in the mid 
incisal area especially between the incisors (Table 1).6 In 
rare cases, they can be located in the upper disto-mo-
lar zone, lower pre-molar, upper pre-molar, lower dis-
to-molar, upper cuspid zone, and lower incisal region.7,8

Table 1. Frequency and prevalence of different types of 
supernumerary teeth 9

Mesiodens Premolars Distomolars Paramolars Laterals Canines
Frequency 

(%)
47–67 8–9 26–27 15–16 2.05 0.40

Prevalence 
(%)

0.15–1.9 0.09–0.9 0.13–0.6 0.08–0.5 0.01–0.08 0.002–0.2

The likeliness of non-syndromic numerous superflu-
ous teeth has been a rare entity. There have been reports 
of multiple supernumerary teeth which varies between 
1 to 11% but mostly studies suggest that multiple super-
numerary are less in percentage.10 Additionally, the type 
of teeth, location, size, tooth series are very much vari-
able. These are mostly seen in teenagers. Mostly mul-
tiple supernumerary teeth are present in both jaws. In 
these individuals, these are more often seen in incisor 
canine region but rarely in pre-molar molar region. The 
maximum of multiple extra teeth are present bilaterally. 
It is a rarity to find many extra teeth without any disease 
or syndromic condition though handful of cases have 
been cited.11,12

Aim
Here we discuss a case of unilateral twin paramolars in 
maxilla in a child of 13 years. This case report is the first 
to report such finding.

Description of the case
A thirteen years-old South-Asian male patient reported 
at the outpatient department of Pedodontics with a chief 
concern of severe pain in the top posterior teeth area on 
right side for one week. The child’s  medico-dental re-
port was non involving with no concern of any system-
ic involvement or syndromic condition. The intra-oral 
clinical scrutiny disclosed a class one dental occlusion 
with thoroughly aligned teeth except the upper right 
second molar which was slightly palatably shifted. Apart 
from the full set of permanent teeth except third molars, 
there were two buccally placed extra teeth between the 
upper right first and second molar (Fig. 1). 

These were diagnosed as paramolars because of the 
location of these supernumerary teeth. The mesial par-
amolar had deep dentinal caries. The mesial paramolar 
had two cusps but one cusp was destroyed due to caries. 
The distal paramolar was conical in morphology. The 
guardians were told about the existence of supernumer-

ary teeth and was told to get complete X-ray check-up. 
The cone beam computed tomography (CBCT) radio-
graph further confirmed the presence and location of 
supernumerary (Fig 2).

Fig. 1. Pre-operative picture showing double paramolars

Fig. 2. CBCT showing two extra teeth adjacent to molar

The CBCT was done to rule out fusion of the second 
molar to the distal supernumerary and for better un-
derstanding of the tooth morphology. The parents were 
informed about the extra teeth and removal of paramo-
lars. The possible occurrence of meals getting between 
teeth, pain, cavities in first and second molars and wors-
ening of the adjacent periodontal well-being. The par-
ents agreed for extraction of both the paramolars. The 
required blood tests were performed before extraction 
and both the paramolars were extracted (Fig. 3 and 4).
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Fig. 3. Extracted paramolars

Fig. 4. Post extraction view

Before the procedure, a local anesthetic solution (2% 
Lignocaine with 1:100000 adrenalin) was given. A small 
incision was made to access the paramolars, then with the 
help of elevator (Coupland elevators) and extraction for-
ceps  these were removed. In some cases, the tooth may 
need to be sectioned and removed in pieces to make the 
procedure easier. Medications (analgesics) were provided 
for control of post-operative pain. Informed and written 
consent was taken by parent of the child for the procedure 
being carried out as well as for publishing the case report 
as and where required. The patient is being followed up. 
The healing was uneventful and the second molars were 
being followed up to be in place.

Discussion
The paramolars are relatively uncommon in occur-
rence. The correct cause of this dental anomaly is not 
yet known with certainty. Multiple ideas been put for-
ward for their existence.13

A thorough literature review disclosed a few of cas-
es cited of para-molars (Table 2). Para-molars are very 

less seen in maxillary arch, less often bilaterally, almost 
rare in deciduous dentition and till date only one case 
in primary dentition has come to light. They are often 
rudimental, most commonly situated in buccal region 
through  the 2nd and 3rd molars, although a rarity of cas-
es have been reported of paramolars being present be-
tween 1st and 2nd molars.14-16 Joining of the para-molar 
with the  respective normal tooth is a highly rarity.17

Table 2. Reported cases of paramolars9  
Arch/side

Maxilla
Researcher Year Study  

group
Location

Unilateral Puri et al. 2013 Indian Buccal placed between second and 
third molars

Unilateral Nayak et al. 2012 Indian Palatal placed
between left first and second 

molars
Unilateral Nagaveni et al 2010 Indian Buccal placed between right first 

and second molars
Unilateral Ghogre and Gurav 2014 Indian Fused with the second molar
Unilateral Venugopal et al 2013 Indian Fused with the right second molar
Unilateral Salem et al. 2010 Iran Fused with the left second molar
Mandible Rosa et al. 2010 Brazil Fused with the right first molar
Mandible Ballal et al. 2007 Indian Fused with the second molar
Mandible Ghoddusi et al. 2006 Iran Fused with the left second molar
Mandible Dubuk et al. 1996 Japanese Mesial to the right second molar
Mandible Kumasaka et al. 1988 Japanese Two impacted paramolar on the 

right side

                                  
Supernumerary teeth might show normal eruption, 

can show impaction, inversion, or may be having an ab-
normality in the outgoing path. Extra teeth  showing a 
normal way of erupting will  show easy eruption. But, 
usually thirteen-thirty four percent of all secondary ex-
tra teeth erupt normal in comparison with seventy three 
percent of deciduous extra teeth.18

The various complications might be impediment 
or late eruption of related secondary teeth;  deranged 
erupting nearby teeth; migration, or turning of nearby 
teeth; crowding because of space problems; mal-occlu-
sion because of  a decrease of area; spaces between mo-
lars; trauma to cheek mucosal membrane when buccal 
para-molars cause tears; interference when undergo-
ing orthodontic treatment; abnormality in root growth 
of erupting secondary tooth; cystic creation; excess new 
growth; tri-geminal neural pain due to the para-molar 
compresses ion of the trigeminal neural tissue, pulpal de-
generation, and root absorption of nearby teeth because 
of force exertion; tooth decay because of bacterial reten-
tion in non-cleansing regions; and gingivitis and local 
periodontal inflammation in the tissues.19,20 As reported 
here in our report, the existence of para-molars lead to 
dental caries due to food/bacteria deposition and showed 
inflamed adjacent periodontium. The second molar is 
palatably placed because of these paramolars in our case.

The care of individuals with para-molar generally is 
associated with the area involved and on the effect on 
surrounding teeth and cardinal relevant structure enti-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3612233/table/T2/
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ties. Management variations for para-molar just like any 
other extra teeth may be either to observe or extract. Ob-
servation means no treatment but regular monitoring of 
the individual with clinical and radiographical features. 
This should be done if the para-molar is asymptomatic. 
Although if complications occur, it is deemed necessary 
to remove the para-molar.21,22 In this report, removal of 
the decayed para-molar as well as the normal paramo-
lar was done  to relieve pain and provide great per-oral 
cleanliness maintenance.

The case report here is the only case of double para-
molars reported in maxilla that too on same side. Para-
molars have been reported in maxilla bilaterally as well 
as unilateral double paramolars in the mandible but no 
case report has been published on double paramolars on 
same side in maxilla.23 There is no case reported as such 
in children yet. The paramolars were extracted in this 
case to prevent further complications. The treatment 
protocol described to surgically remove the supernu-
merary teeth after advising a CBCT. The CBCT clearly 
identified the supernumerary as being two different en-
tities and also clearly delineated the teeth to be not fused 
to the permanent molar.

Conclusion
The clinician should have a good knowledge on super-
numerary teeth and the consequences the patient might 
face due to these teeth. Adequate investigations have 
to be made to diagnose these cases. Once a diagnosis 
is made the most appropriate treatment has to be ren-
dered to the patient.
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ABSTRACT
Introduction and aim. Autoimmune rheumatic diseases are a group of disorders with similar clinical, laboratory and immuno-
logical manifestations. Connective tissue diseases include systemic scleroderma, dermatomyositis or polymyositis, Sjögren’s 
syndrome, rheumatoid arthritis, and systemic lupus erythematosus. If the patient meets the diagnostic criteria for at least two 
of these diseases and has specific serologic markers, a diagnosis of overlap syndrome is possible.
Description of the case. This case describes a 27-year-old man who had a history of paroxysmal fever, night sweats, erythe-
ma-like skin lesions on the forearms and lower legs, a feeling of progressive muscle weakness especially in the proximal mus-
cles, and dry mouth. The patient was diagnosed with an overlap syndrome: systemic lupus erythematosus, dermatomyositis, 
and Sjögren’s syndrome.
Conclusion. Overlap syndrome is difficult to treat due to its multisystem nature, requiring a symptomatic therapeutic approach 
and careful control of medication doses  to reduce side effects while controlling disease activity.
Keywords. autoimmune diseases, overlap syndrome, self-reactive
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Introduction
Overlap syndrome is an inflammatory rheumatic dis-
ease in which the patient has clinical features of various 
autoimmune rheumatic diseases.1-3 Mixed connective 
tissue disease is a rare autoimmune disease charac-
terized by the presence of anti-RNP antibodies.4,5 The 
most common diseases included in overlap syndrome 
are rheumatoid arthritis, systemic lupus erythemato-
sus, systemic scleroderma, dermatomyositis, polymyo-
sitis, and Sjögren’s syndrome.6-8 Overlap syndrome can 
be diagnosed if the patient meets at least both diagnostic 
criteria and has specific serologic markers.1,3 The patho-

genesis is based on the development of an excessive, an-
tigen-driven, self-reactive immune response that is a 
consequence of genetic predisposition and environmen-
tal factors.2

Systemic lupus erythematosus (SLE) is a complex, 
chronic autoimmune disease with variable clinical man-
ifestations associated with the presence of multiple au-
toantibodies, such as anti-dsDNA and anti-Sm, which 
cause the deposition of immune complexes.9-11

Sjögren’s syndrome is a chronic inflammatory auto-
immune disease of unknown etiology with ANA> 1:80 
and anti-Ro and anti-La antibodies. The disease specif-
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ically affects the lacrimal and salivary glands with lym-
phocyte infiltration resulting in impaired function.12,13

Dermatomyositis is a rare idiopathic inflammato-
ry myopathy accompanied by dermatitis. Autoimmune 
mechanisms play a major role in the pathogenesis of 
dermatomyositis, among which anti-Jo-1, anti-SRP and 
anti-Mi-2 autoantibodies play an important role.14,15 

Aim
The aim of this study was to present this unique dis-
ease entity with typical clinical features, detected in a 
27-year-old man.

Description of the case
A 27-year-old Caucasian man, he reported paroxysmal 
fever, night sweats, erythema-like skin lesions on the 
forearms and lower legs, a feeling of progressive muscle 
weakness, especially proximal muscles, and dry mouth, 
which was confirmed by a physical examination. The 
appearance of these ailments was associated with the 
consumption of large amounts of alcohol during serta-
linum treatment. 

During the patient’s stay in August 2020 on the 
ward, the alanine aminotransferase level was moni-
tored, which was initially 138 U/L (norm: 10‒49) and 
eventually decreased to 76 U/L (norm: 10‒49), the cre-
atine kinase level was initially 822 U/L (norm: 46‒171) 
and then decreased to 84 U/L (norm: 46–171), gam-
ma glutamyltranspeptidase value was 209 U/L (norm: 
<73), immunoglobulin G 20.33 g/L (norm: 6.59–16.00), 
interleukin-67 (IL-67) 16 pg/mL (norm: <3.4), lactate 
dehydrogenase 521 U/L (norm: 120–246). Laboratory 
investigations revealed antibody titer of 1: 5120, gran-
ular and nuclear staining of 1: 10240, ANA 3 present in 
high titer of RNP, Sm, SSA and SSB as well as dsDNA, 
decreased levels of complement components C3 and C4, 
leukopenia and lymphopenia, mild anemia, thrombo-
cytopenia, liver damage and hypergammaglobulinemia. 
The parotid glands are heterogeneous, with reduced 
echogenicity, with the presence of small hypoechogen-
ic areas up to 2-3 mm in diameter. Under general an-
esthesia, a section of the mucosa of the lower lip along 
with the salivary gland was taken for histopathological 
examination. 

The patient was diagnosed with overlap syndrome: 
systemic lupus erythematosus, dermatomyositis and 
Sjögren’s syndrome in August 2020. Intravenous meth-
ylprednisolone was administered, followed by oral ste-
roids, and cyclosporine when the transaminase levels 
decreased. The treatment resulted in improvement of 
the patient’s general condition and improvement of the 
myopathy symptoms. The treatment included pulses of 
methylprednisolone, followed by continued systemic in-
travenous steroid therapy, and cyclosporine was added 
after transaminase levels decreased. After the treatment, 

the patient felt better and the symptoms of myopathy 
resolved. On follow-up, leukopenia and thrombocyto-
penia persisted, responding poorly to the previous treat-
ment. After hematological consultation trepanobiopsy 
was suggested, but the patient did not agree. After im-
provement of the patient’s condition, he was discharged 
home with recommendations to follow a liver diet, fol-
low-up examinations were ordered and the patient was 
declared unfit for work. In treatment, he received 6 puls-
es of methylprednisolone at 500 mg, then oral predni-
sone at a dose of 60 mg/d and cyclosporine at a dose of 
200 mg/d (body weight 88.7 kg). 

On September 25,  2020, he was re-admitted to as-
sess the tolerance and effectiveness of treatment, the 
concentration of cyclosporine was determined (58.6 ng/
ml) and due to non-therapeutic levels (> 80), the dose 
of cyclosporine was increased to 250 mg/day, the dose of 
prednisolone was reduced to 40 mg/day.

In March 2021, the patient was hospitalized due to 
the intensification of skin lesions such as erythema of 
the neckline, face, arms and hands. Additionally, sig-
nificant leukopenia was found ‒ WBC 2*103/µl (norm: 
4*103–10*103), and vitamin B12 deficiency was found 
‒ 189 pg/ml (norm: 211–911). The patient was given 5 
infusions of methylprednisolone, 125 mg each, and in-
jections of vit. B12 (3 x 1000j each). The level of white 
blood cells was normalized: WBC 7.14*103/mm3 and 
skin changes disappeared. Still in treatment: prednis-
olone 20 mg/d with slow reduction and cyclosporine 
250 mg/d.

The patient was hospitalized in 2022 for parenchy-
mal liver injury. The patient developed hypertension as 
a result of taking steroid medication. On admission, the 
patient reported no significant complaints, no signs of 
muscle weakness, and skin lesions on the hands were 
still present on physical examination. Chronic myopa-
thic changes were found in the right quadriceps muscle. 
Recordings from the rectus muscle of the right anterior 
and tibial right thigh demonstrating electrical silence at 
rest in the muscles. There is no abnormality in the con-
duction parameters of the examined nerves. Laboratory 
tests of alanine aminotransferase were initially 263 U/L, 
and after two weeks the level dropped to 136 U/L, cre-
atine kinase value was 96 U/L, rheumatolophrenic fac-
tor in IgM caliber was 29.4 IU/ml (norm: ≥ 20), gamma 
glutamyltranspeptidase was initially 204 U/L, and after 
two weeks decreased to 105 U/L.

Laboratory tests performed showed leukopenia, no 
thrombocytopenia, hypertransaminasemia with slight-
ly elevated cholestasis parameters. Autoimmune tests 
revealed the presence of anti-nuclear granular fluores-
cence antibodies 1: 320 and cytoplasmic fluorescence 
antibodies 1: 640, in ANA 3 highly positive RNP, SS-A, 
Sm, Ro-52, ribosomal protein P, complement compo-
nents normal. After gastrointestinal consultation, it was 
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recommended to consider liver biopsy due to the triple 
digit transaminase values found in 2020.

In 2022, leukopenia with lymphopenia appeared 
again (WBC 2.5*103/µl, Lymph 17%), which disap-
peared after infusions of methylprednisolone (from 1 
to 3 a 250 mg) and immunoglobulins ‒ 80 g/month ‒ 2 
infusions of 40 g, every 4 weeks 6 times, starting from 
March 2022, a total of 480 g.

In April 2022 there was an attempt to include My-
cophenolate Mofetil, but it ended with a 3-fold increase 
in transaminases (administration stopped). Regular 
monthly supplementation of vitamin B12 (a 1000 units) 
was ordered.

With such a therapeutic regimen, the patient’s devel-
opment to date was characterized by marked clinical im-
provement, which allowed him to significantly improve 
his functional capacity. The patient was classified as unfit 
for work. The patient was discharged home with recom-
mendations to follow a liver diet, photoprotection, and to 
take medications such as prednisone, vitamin B12, pro-
ton pump inhibitor, and bisoprolol. A visit to the rheu-
matology department was scheduled to evaluate disease 
activity and to continue immunoglobulin treatment. 

Table 1. Comparison of patient outcomes in disease 
exacerbation and in remission after intravenous 
administration of methylprednisolone

Exacerbation of disease 

2021

Remission of disease 2021 after 

infusions of methylprednisolone

WBC (4–10*103/µl) 2.0 7.14

Exacerbation of disease 

2022

Remission of disease 2022 after 

infusions of methylprednisolone

WBC (4–10*103/µl) 2.5 3.7

Discussion
Overlap syndromes are very rare and affect people with 
systemic lupus erythematosus who also have features 
of another rheumatologic condition, including rheu-
matoid arthritis, Sjögren’s syndrome, vasculitis, and/or 
myositis.1-3 Identifying patients with overlapping syn-
dromes is important as these patients may require dif-
ferent monitoring and treatment regimens.1,2 Clinically, 
as seen in this case, the most characteristic symptom-
atology is the presence of erythema-like skin lesions 
on the forearms and lower legs, a feeling of progressive 
muscle weakness, especially proximal muscle weakness, 
dry mouth and night sweats. Due to the overlap of the 
abovementioned diseases, the patient was treated with 
steroids and immunoglobulin infusions.

The treatment of the overlap syndrome depends on 
the symptoms predominant in the clinical picture and 
involves the treatment of the diseases that are part of 
it. The results of the study by Balbir-Gurman et al. in-
dicate a relatively high incidence of scleroderma over-
lap syndrome with Sjgogren’s syndrome or myositis, 

and the overlap of scleroderma with SLE is quite rare, 
the frequent use of steroids, cyclophosphamide and 
DMARDs, as well as IVIG in patients with overlapping 
scleroderma is observed.3 Ramya et al. described a case 
of a patient with overlapping symptoms of SLE, system-
ic scleroderma, and secondary Sjögren’s syndrome who 
received immunosuppressive and corticosteroid thera-
py.16 Recently, biologic medications have been used in 
refractory cases of overlap syndrome, but the ill effect 
of such medications is the high likelihood of disease ex-
acerbation in these patients.16-20 Itikyala et al. described 
a syndrome of overlap between systemic lupus erythe-
matosus and vasculitis associated with a cytoplasmic 
anti-neutrophil antibody; the patient is doing well af-
ter treatment with rituximab, but this entity should be 
recognized and requires appropriate treatment.10 On the 
other hand, we describe a rare case of overlap between 
three diseases: SLE, dermatomyositis and Sjögren’s syn-
drome, which are currently well controlled by treatment 
with corticosteroids and immunoglobulin infusions, 
while controlling the patient’s general condition. 

Conclusion
Due to the multisystem nature of the overlap syndrome, 
it is difficult to treat. Clarification of each patient’s con-
dition can lead to improved patient care.
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ABSTRACT
Introduction and aim. This case report focuses on a 26-year-old female with metastatic melanoma. It highlights the diagnos-
tic process, initial immunotherapy, disease progression, and successful response to second-line therapy. Emphasizing the im-
portance of early detection, personalized treatment, and adaptive strategies, it provides valuable insights into managing this 
aggressive form of skin cancer.
Description of the case. A 26-year-old Caucasian female presented with a suspicious pigmented lesion on her thigh in 2013. 
The lesion was confirmed as superficial skin melanoma. No lymph node biopsy was performed. In 2021, she had abdominal 
pain and imaging revealed melanoma metastasis in the peritoneum, lungs and brain. Genetic testing showed BRAF V600E 
mutation and PD-L1 expression in tumor cells. She received immunotherapy and radiation for a central nervous system me-
tastases but developed a brain hematoma. Follow-up imaging showed disease progression. She started second-line therapy 
with iBRAF/iMEK, and her condition rapidly improved with regression of metastatic lesions. Follow-up imaging confirmed sig-
nificant positive changes and almost complete regression of neoplastic lesions. She continues to receive the targeted therapy 
and shows a positive response.
Conclusion. Early diagnosis improves outcomes in metastatic melanoma. Peritoneal metastases should be considered in pa-
tients with abdominal symptoms. The combination of gamma knife radiosurgery with immunotherapy or targeted therapy 
shows promise for managing brain metastases, but careful patient selection and monitoring are vital due to potential risks. 
Treatment responses in advanced melanoma vary, with this case highlighting a favorable response to BRAF/MEK inhibitor ther-
apy in a patient with a BRAF gene mutation. Further research and clinical trials are needed to refine treatment approaches and 
improve outcomes in metastatic melanoma.
Keywords. immunotherapy, metastatic melanoma, peritoneal metastases
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The list of abbreviations:
CNS – central nervous system, CT – computed to-
mography, GKRS – gamma-knife radiosurgery, ICI – 
immune checkpoint inhibitor, IT – immune therapy, 
MMM – metastatic malignant melanoma, MM – met-
astatic melanoma, MRI – magnetic resonance imaging, 
PET – positron emission tomography, PM – peritone-

al metastases/metastasis, SRS – stereotactic radiosur-
gery, SSM – superficial skin melanoma, TT – targeted 
therapy

Introduction
Metastatic melanoma (MM) is an aggressive form of skin 
cancer associated with a high mortality rate.1 Early de-
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tection and prompt intervention play a crucial role in 
improving patient outcomes. However, the progres-
sion of melanoma to metastatic disease poses signifi-
cant challenges in treatment and management.2 In this 
case report, we present the case of a 26-year-old Cau-
casian female patient who initially presented with su-
perficial skin melanoma and subsequently developed 
metastatic nodules in the peritoneal cavity, lungs, and 
central nervous system (CNS). We discuss the diagnos-
tic findings, first-line immunotherapy with Nivolumab 
and Ipilimumab, subsequent disease progression, and 
the successful response to therapy with Encorafenib and 
Binimetinib.

Aim
The aim of this case report is to highlight the diagnosis 
and management of MM in a young female patient. The 
report focuses on the initial diagnosis of superficial skin 
melanoma, followed by the detection of metastatic nod-
ules in the peritoneal cavity and CNS, eight years after 
the initial excision. The report also describes the patient’s 
treatment journey, including first-line treatment with 
Nivolumab and Ipilimumab, which was ineffective in 
controlling the disease, and the subsequent successful use 
of second-line therapy with BRAF/MEK inhibitors En-
corafenib and Binimetinib. This case report aims to pro-
vide insight into the use of various treatment options for 
MM and to emphasize the importance of early diagnosis 
and timely treatment for this aggressive form of cancer.

Description of the case
A 26-year-old Caucasian female patient initially pre-
sented with a suspicious pigmented lesion on the medial 
portion of her right thigh in 2013. The lesion measured 
approximately 8 mm, and an excisional biopsy was per-
formed. The biopsy results confirmed the presence of su-
perficial skin melanoma (SSM) with a Breslow thickness 
of 2 mm and no ulceration. The staging of the melano-
ma was classified as pT2a, according to the 7th Edition of 
the TNM classification. Following the biopsy result wide 
excision was performed. At that time, no sentinel lymph 
node biopsy was performed. Previously described steps 
took place in a hospital different than the current.

In July 2021, the patient was admitted to the surgical 
ward due to pain in the right iliac fossa, initially sugges-
tive of acute appendicitis. An ultrasound of the abdom-
inal cavity was conducted, revealing a hypoechoic area 
along the ascending colon and a hypoechoic lymph 
node measuring 18x10 mm. During the surgical proce-
dure, soft tissue nodules associated with the peritoneal 
lymphatic network were discovered, while the appendix 
appeared normal. Histopathological examination of the 
peritoneal nodules confirmed melanoma metastasis.

Further diagnostic investigations were carried out to 
assess the extent of the disease. CT, PET-CT, and MRI of 

the head were performed, revealing multiple metastatic 
nodules ranging in size from 2 to 8 mm in the lungs’ pa-
renchyma. Additionally, neoplastic implants measuring 
up to 24 mm in diameter were observed in the peritone-
al cavity. A metastatic focus in the left temporal lobe of 
the CNS, measuring 10 mm, was also confirmed. Genet-
ic testing of the histopathological sample revealed the 
presence of BRAF V600E mutation, indicating sensitiv-
ity to BRAF kinase inhibitors. The testing also identi-
fied PD-L1 antigen expression in approximately 1‒49% 
of tumor cells (TPS about 5%).

Fig. 1. Hematoma (blue circle) and metastatic lesion (red 
circle) following GKRS

Fig. 2. Shrunken hematoma (green circle)

First-line treatment with Nivolumab (1 mg/kg) and 
Ipilimumab (3 mg/kg) immunotherapy was initiated on 
September 10th, 2021. In addition to immunotherapy, 
Gamma Knife stereotactic radiotherapy was adminis-
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tered to the metastatic lesion in the left temporal lobe, 
delivering a radiation dose of 20 Gy in a single fraction. 
Following CNS irradiation, the patient experienced 
headaches accompanied by nausea and vomiting. An 
MRI of the head revealed a 46 x 33 mm hematoma at 
the site of the irradiated metastatic focus (Fig. 1). Con-
servative treatment, including a 2-week course of steroid 
therapy with Dexamethasone (6 mg/die for week 1, and 
1 mg/die for week 2), was initiated, leading to the reso-
lution of neurological symptoms and shrinkage of the 
hematoma (Fig. 2). 

After completing four courses of immunotherapy, 
follow-up imaging showed disease progression accord-
ing to RECIST 1.1 criteria, correlated with a rapid dete-
rioration of the patient’s clinical condition. Notably, the 
ineffectiveness of immunotherapy was evident in the ab-
dominal cavity, with the presence of larger and more nu-
merous metastatic nodules in the peritoneum (Fig. 3). 
The presacral region exhibited the largest focus measur-
ing 90 mm. The metastatic lesions in the lungs remained 
similar in size and number compared to the baseline CT 
scan performed before the initiation of immunotherapy. 
Gastrointestinal symptoms, including abdominal pain, 
painful constipation, and intestinal transit disorders, de-
veloped due to the pressure of tumor implants on the 
intestines. 

Fig. 3. Peritoneal metastases following four courses of 
Ipilimumab and Nivolumab

As a result of disease progression, the patient was 
urgently qualified for second-line therapy with BRAF/
MEK inhibitors. Specifically, she started treatment with 
Encorafenib (450 mg) and Binimetinib (45 mg). Short-
ly after commencing this targeted therapy, the patient’s 
clinical condition rapidly improved, and all gastrointes-
tinal complaints subsided. After a month of treatment, 
the patient returned to a normal performance status 
(ECOG-0) and was able to resume her work activities.

On March 3rd, 2022, CT scans of the chest, ab-
domen, and pelvis, both before and after intravenous 
contrast administration, were performed to assess the 

treatment response. The imaging findings revealed sev-
eral significant positive changes. The metastatic nodules 
in the lungs’ parenchyma had completely disappeared. 
The pleural cavities and mediastinal organs appeared 
free from any pathological findings. The pathological 
masses surrounding the uterus had regressed, and there 
was almost complete regression of the observed perito-
neal tissue masses (Fig. 4). The tissue densities in the 
gallbladder and integuments had also regressed. Impor-
tantly, there were no signs of pathological destruction 
in the bones. The follow-up imaging tests conducted af-
ter three months of therapy showed almost complete 
regression of all neoplastic lesions, consistent with RE-
CIST 1.1 criteria.

Fig. 4. Peritoneal metastases regression following three 
months of Encorafenib and Binimetinib therapy. 

Throughout the course of treatment with En-
corafenib and Binimetinib, no serious adverse events 
were recorded. The patient tolerated the therapy well, 
with the only noticeable consequence being mild alo-
pecia

To date (May 2023), the patient continues to receive 
treatment with Encorafenib and Binimetinib, maintain-
ing a highly positive therapeutic effect and experiencing 
minimal treatment-related toxicity.

Discussion
Metastatic malignant melanoma (MMM) is a highly ag-
gressive form of skin cancer characterized by the spread 
of melanoma cells to other parts of the body beyond the 
skin. Historically, the prognosis for patients with met-
astatic cutaneous melanoma has been poor. However, 
recent advancements in cancer therapeutics, particu-
larly the introduction of immune checkpoint inhibitors 
(ICIs) and small-molecule targeted drugs, have signifi-
cantly improved patient outcomes, revolutionizing the 
field of melanoma therapeutic management.1
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ICIs, such as Ipilimumab and Nivolumab, have 
demonstrated remarkable success in various cancer 
types, particularly melanoma. Nevertheless, a signifi-
cant proportion of patients exhibit resistance to these 
therapies, often due to intrinsic factors. In the case pre-
sented here, the patient’s peritoneal metastases (PM) 
displayed high resistance to immunotherapeutic treat-
ment, raising questions about the mechanisms of resis-
tance specific to PM in melanoma.

While PM typically originates from abdominal pri-
mary cancers, cases of PM secondary to MMM are rel-
atively uncommon, and the true incidence remains 
unknown. Despite the limited number of reported cas-
es in the literature, it has been observed that melanoma 
ranks as the third most common extra-abdominal can-
cer to metastasize to the peritoneum. This highlights the 
importance of recognizing and understanding PM as a 
potential manifestation of MM.2

Although existing literature on resistance to ICIs in 
PM primarily focuses on gastric cancer and colorectal 
cancer, it is plausible to consider that some of the resis-
tance mechanisms observed in those metastatic cancers 
may also apply to MM. A study conducted by Küçükköse 
et al. utilizing a humanized mice model found that peri-
toneal metastases derived from colorectal cancer with 
high microsatellite instability exhibited insensitivity to 
ICIs. Furthermore, the presence of elevated levels of im-
munosuppressive cytokines in ascitic fluid, observed in 
the experimental model, offers a potential explanation for 
the refractory nature of peritoneal metastases to ICIs.3

Further investigation into the mechanisms under-
lying resistance in PM secondary to MM is warranted. 
Understanding the unique characteristics and factors 
contributing to therapeutic resistance in this specif-
ic context could potentially guide the development of 
novel treatment strategies to overcome resistance and 
improve patient outcomes. Additionally, exploring the 
potential role of microsatellite instability in MM may 
provide valuable insights into immunotherapy response 
and the resistance mechanisms involved.4

Concurrent treatment with stereotactic radiosurgery 
(SRS) and targeted therapy (TT) or immunotherapy (IT) 
in the management of brain metastases has been an area 
with limited safety data. However, Gamma Knife radio-
surgery (GKRS) has emerged as a valuable modality for 
delivering a high dose of radiation to the lesion while min-
imizing radiation exposure to the surrounding normal 
brain parenchyma, resulting in high tumor control rates.

In this case, although the patient developed a hem-
orrhage following GKRS, it is important to note that 
several studies have reported no significantly increased 
risk associated with concurrent immunotherapeutic 
treatments.5–8 The occurrence of hemorrhage or radia-
tion reaction/necrosis after GKRS did not show any sta-
tistically significant differences in relation to IT/TT.9

Furthermore, patients treated with anti-PD-1, an-
ti-CTLA-4, or a combination of anti-CTLA-4/PD-1 
demonstrated a significantly longer time to new brain 
metastasis after GKRS compared to patients treated with 
other forms and combinations of oncological therapy. 
This finding highlights the potential synergistic effects 
of immunotherapeutic agents and GKRS in preventing 
the development of new brain metastases.9

The existing literature emphasize the importance of 
considering GKRS as a viable treatment option in the 
management of brain metastases in patients receiving 
immunotherapy or targeted therapy for malignant mel-
anoma.10 The combination of GKRS and immunother-
apeutic agents has the potential to enhance treatment 
outcomes by controlling both local disease and systemic 
progression.

However, it is essential to recognize the potential 
risks associated with GKRS, such as hemorrhage, and 
weigh them against the potential benefits in each indi-
vidual case. Close monitoring and appropriate patient 
selection are crucial to ensure the safety and efficacy of 
this treatment approach.

In the management of advanced melanoma with 
a mutation in the BRAF gene, two different treatment 
modalities exist as options: targeted therapy utilizing 
BRAF and MEK inhibitors, and immunotherapy, which 
involves checkpoint inhibition.11

The combination of BRAF and MEK inhibitors 
has emerged as the standard of care in the first-line 
treatment of patients with unresectable or metastat-
ic BRAF-mutated melanoma. This therapy has shown 
promising results, with response rates ranging from 
68% to 76%, median progression-free survival of 11–
15 months, and a 3-year overall survival rate of ap-
proximately 40%.12–16

A case report by Stagno et al. highlighted the effec-
tiveness of this combination therapy in two patients. 
One patient, heavily pretreated, achieved a partial re-
sponse lasting 36 months with local treatment for oli-
goprogression disease. The second patient had a partial 
response lasting 10 months. However, the report also 
described a third patient with multisite visceral disease 
and high serum levels of lactate dehydrogenase, who 
experienced a short-lived clinical benefit followed by 
rapid disease progression. The fourth patient current-
ly on treatment with BRAF/MEK inhibitors showed 
clinical benefit and radiological stable disease for over 
3 months.17

Furthermore, the 5-year update of part 1 of the CO-
LUMBUS trial further supports the use of combination 
treatment with BRAF and MEK inhibitors for advanced 
BRAF V600-mutant melanoma. This update demon-
strated benefits in terms of progression-free survival 
and overall survival, reaffirming the role of this combi-
nation therapy as a standard of care.18
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In this case, the patient demonstrated a more favor-
able response to BRAF/MEK inhibitors therapy com-
pared to anti-CTLA-4 and anti-PD-1 immunotherapy. 
This finding is noteworthy and further shows the effica-
cy of such a therapy. Nevertheless, a study published by 
Van Breeschoten et al. reported that patients with MM 
treated with anti-PD-1 monotherapy as the first-line 
treatment exhibited a higher 2-year survival rate com-
pared to those treated with first-line BRAF/MEK inhib-
itors. The median overall survival (OS) in the anti-PD-1 
monotherapy cohort was 42.3 months, while patients re-
ceiving BRAF/MEK inhibitors as the first-line treatment 
had a median OS of 19.8 months.19

It is important to acknowledge that the selection 
of first-line therapy for advanced melanoma should be 
based on a comprehensive evaluation of available clini-
cal evidence and, consideration of potential side effects 
and long-term benefits.

Conclusion
Early diagnosis plays a crucial role in improving patient 
outcomes for MM. As demonstrated in this case, the ini-
tial detection and excision of a superficial skin melano-
ma (SSM) in the patient provided an opportunity for 
intervention. However, despite the initial excision, the 
disease progressed underscoring the aggressive nature 
of melanoma and the importance of vigilant follow-up 
and surveillance.

PM as a manifestation of MM is relatively uncom-
mon, but recognizing its potential occurrence is vital. 
This case report highlights the need to consider PM as 
a possibility in patients with MM, particularly in those 
presenting with abdominal symptoms. Further research 
is required to understand the unique characteristics and 
mechanisms of resistance specific to PM, as this knowl-
edge can inform the development of effective treatment 
strategies tailored to this clinical context.

The combination of GKRS with immunotherapy or 
targeted therapy shows promise in managing brain me-
tastases in patients with malignant melanoma. However, 
it is important to note that the occurrence of a hemor-
rhage following GKRS highlights the need for careful 
patient selection and monitoring.

Furthermore, this case emphasizes the diversity of 
treatment responses seen in advanced melanoma. Al-
though immunotherapy using anti-CTLA-4 and an-
ti-PD-1 agents has shown remarkable efficacy in different 
types of cancer, including melanoma, the standard of care 
for patients with BRAF V600 mutations remains the use 
of BRAF and MEK inhibitors. It is crucial to conduct fur-
ther research and clinical trials to enhance our knowledge 
of treatment outcomes in this patient population.

In summary, this case report shows the multifaceted 
nature of MMM management, including the importance 
of early diagnosis, the challenges of PM, the potential 

benefits and risks of combining GKRS with immuno-
therapy or targeted therapy for brain metastases, and 
the variability of treatment responses. It emphasizes 
the need for further research, patient-specific consid-
erations, and ongoing clinical trials to refine treatment 
approaches and improve outcomes in the complex land-
scape of MM. By continuing to advance our under-
standing of this aggressive form of cancer, we can work 
towards personalized and effective treatment strategies 
that maximize patient survival and quality of life.
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Our policies about posting preprints and post prints, and 
about previous communication of the work at conferences 
or as part of a personal blog or of an academic thesis, are 
described in the Confidentiality section.

Referee suggestions
During the submission process, please suggest three 
potential reviewers (names and institutional e-mail 
addresses) with the appropriate expertise to review the 
manuscript, but please keep in mind that we are not 
obliged to follow these recommendations. The proposed 
referees should neither be current collaborators of the 
co-authors nor have published with any of the co-authors 
of the manuscript within the last five years. Proposed 
reviewers should be from different institutions to the 
authors. You may suggest reviewers from among the 
authors that you frequently cite in your paper.  You may 
also name a limited number of scientists who should 
not review your paper (up to 3 named individuals or 
laboratories); these exclusions will be honored. The 
decision of the Editorial Board Member on the choice 
of referees is final.

Ethics, use of experimental animals, and 
human participants
For articles in the Eur J Clin Exp Med reporting experiments 
on live vertebrates and/or higher invertebrates, the 
methods section must include a statement: (i) identifying 
the institutional and/or licensing committee approving the 
experiments, including any relevant details; (ii) confirming 
that all experiments were performed in accordance with 
relevant guidelines and regulations. 

For research involving human participants, authors 
must identify the committee that approved the research, 
confirm that all research was performed in accordance 
with relevant guidelines/regulations, and include in 
their manuscript a statement confirming that informed 
consent was obtained from all participants and/or their 
legal guardians. 

Authors may be required to submit, on request, 
a statement from the research ethics committee or 
institutional review board indicating approval of the 
research.
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Competing interests policy
In the interests of transparency and to help readers to 
form their own judgements of potential bias, authors must 
declare any competing financial and/or non-financial 
interests in relation to the work described. For the 
purposes of this policy, competing interests are defined 
as financial and non-financial interests that could directly 
undermine, or be perceived to undermine, the objectivity, 
integrity and value of a publication, through a potential 
influence on the judgements and actions of authors 
with regard to objective data presentation, analysis and 
interpretation. Examples of potential competing interests 
include employment, consultancies, stock ownership, 
honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding.

Competing interests statement format 
guidelines
The statement included in the article file must be explicit 
and unambiguous, describing any potential competing 
interest (or lack thereof) for EACH contributing author.

Examples of declarations are:
	— Competing interests: The author(s) declare no 

competing interests.
	— Competing interests: Dr X’s work has been funded by 

A. He has received compensation as a member of the 
scientific advisory board of B and owns stock in the 
company. He also has consulted for C and received 
compensation. Dr Y and Dr Z declare no potential 
conflict of interest.

	— Competing interests: “This work was supported by 
the [Funding Agency] under Grant [number].”

Peer-reviewers
The Eur J Clin Exp Med invites peer-reviewers to exclude 
themselves in cases where there is a significant conflict of 
interest, financial or otherwise. However, just as financial 
interests need not invalidate the conclusions of an article, 
nor do they automatically disqualify an individual from 
evaluating it. We ask peer-reviewers to inform the editors 
of any related interests, including financial interests 
as defined above that might be perceived as relevant. 
Editors will consider these statements when weighing 
peer-reviewers’ recommendations. 

Availability of materials and data
In order to maintain the integrity, transparency and 
reproducibility of research records, authors are encouraged 
to make their experimental and research data openly 
available either by depositing into data repositories or by 
publishing the data and files as supplementary information 
in this journal.

Data may be deposited with specialized service 
providers or institutional/subject repositories, preferably 

those that use the DataCite mechanism. Large data sets 
and files greater than 60 MB must be deposited in this way. 
For a list of other repositories specialized in scientific and 
experimental data, please consult databib.org or re3data.
org. The data repository name, link to the data set (URL) 
and accession number, doi or handle number of the data 
set must be provided in the paper. The journal Data also 
accepts submissions of data set papers. 

Data availability statement format guidelines
The statement should be provided as a separate section 
(titled ‘Data Availability’) at the end of the main text, 
before the ‘References’ section. Data availability statements 
should include, where applicable, accession codes, other 
unique identifiers and associated web links for publicly 
available datasets, and any conditions for access of 
non-publicly available datasets. Where figure source 
data are provided, statements confirming this should be 
included in data availability statements. Depending on 
the data described in the manuscript, data availability 
statements commonly take one of the following forms, 
or can be a composite of the statements below:

	— The datasets generated during and/or analyzed 
during the current study are available in the 
[NAME] repository, [PERSISTENT WEB LINK TO 
DATASETS].

	— The datasets generated during and/or analyzed 
during the current study are available from the 
corresponding author on reasonable request.

	— All data generated or analyzed during this study 
are included in this published article (and its 
Supplementary Information files).

	— The datasets generated during and/or analyzed during 
the current study are not publicly available due to 
[REASON(S) WHY DATA ARE NOT PUBLIC] 
but are available from the corresponding author on 
reasonable request.

	— No datasets were generated or analyzed during the 
current study.

	— The data that support the findings of this study 
are available from [THIRD PARTY NAME] but 
restrictions apply to the availability of these data, 
which were used under license for the current study, 
and so are not publicly available. Data are however 
available from the authors upon reasonable request 
and with permission of [THIRD PARTY NAME].

Correction and retraction policy
The Eur J Clin Exp Med operates the following policy for 
making corrections to its peer-reviewed content.

Publishable amendments must be represented by a 
formal online notice because they affect the publication 
record and/or the scientific accuracy of published 
information. Where these amendments concern 
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peer-reviewed material, they fall into one of four 
categories: Publisher Correction (formerly Erratum), 
Author Correction (formerly Corrigendum), Retraction 
or Addendum.
Publisher Correction (formerly Erratum). Notification 
of an important error made by the journal that affects the 
publication record or the scientific integrity of the paper 
or the reputation of the authors or the journal.
Author Correction (formerly Corrigendum). Notification 
of an important error made by the author(s) that affects 
the publication record or the scientific integrity of the 
paper, or the reputation of the authors or the journal.
Retraction. Notification of invalid results. All co-authors 
must sign a Retraction specifying the error and stating 
briefly how the conclusions are affected, and submit it 
for publication. In cases where co-authors disagree, the 
in-house editors may seek advice from independent 
referees and impose the type of amendment that seems 
most appropriate, noting the dissenting author(s) in the 
text of the published version.
Addendum. Notification of additional information. 
Addenda are published when the in-house editors decide 
that the addendum is crucial to the reader’s understanding 
of a significant part of the published contribution.

Peer-review process
Initial checks
Once submitted, your manuscript will be assigned to a 
member of our Editorial Board, who will read the paper and 
decide whether it is appropriate for the journal. Manuscripts 
that are within scope and seem, on initial assessment, to 
be technically sound and scientifically valid, will be sent to 
external reviewers. Copies of any papers containing similar 
or related work under consideration or in press at other 
journals must be included with the submission.

Manuscripts that do not fit the journal’s ethics policy 
or do not meet the standards of the journal will be rejected 
before peer-review. Manuscripts that are not properly 
prepared will be returned to the authors for revision and 
resubmission.

Peer review
Once a manuscript passes the initial checks, it will be 
assigned to at least two independent experts for peer-review. 
Reviewers will be able to access your manuscript securely 
using our online system, whilst maintaining referee 
anonymity. A double-blind review is applied, where authors’ 
identities are unknown to reviewers and vice versa. Peer 
review comments are confidential and will only be disclosed 
with the express agreement of the reviewer.

Editorial Decision 
After considering the reviewer reports the Editorial Board 
Member will make one of the following decisions:

	— Accept outright,
	— Request a minor revision, where authors revise their 

manuscript to address specific concerns,
	— Request a major revision, where authors revise their 

manuscript to address significant concerns and 
perhaps undertake additional work,

	— Reject outright.

The final decision is made by the Editor-in-Chief.

Revisions
In cases where the referees or Editorial Board Member has 
requested changes to the manuscript, you will be invited 
to prepare a revision. The decision letter will specify a 
deadline for submission of a revised manuscript. Once 
resubmitted, the manuscript may then be sent back to 
the original referees or to new referees, at the Editorial 
Board Member’s discretion.

A revised manuscript should be submitted via the 
revision link provided in the decision letter, and not as a 
new manuscript. The revision should also be accompanied 
by a point-by-point response to referees explaining how 
the manuscript has been changed. Please ensure that all 
issues raised have been addressed in the first round of 
revision. Where the authors disagree with a reviewer, 
they must provide a clear response.

Final submission and acceptance
When all editorial issues are resolved, your paper will 
be formally accepted for publication. Once accepted, 
the manuscript will undergo professional copy-editing, 
English editing, final corrections, pagination, and, 
publication on the http://www.ejcem.ur.edu.pl/. The Eur J 
Clin Exp Med reserves the right to make the final decision 
about matters of style and the size of figures.

Appeals
Even in cases where the Eur J Clin Exp Med does not invite 
resubmission of a manuscript, some authors may ask the 
Editorial Board to reconsider a rejection decision. These 
are considered appeals, which, by policy, must take second 
place to the normal workload. In practice, this means that 
decisions on appeals often take several weeks. Only one 
appeal is permitted for each manuscript, and appeals can only 
take place after peer review. Final decisions on appeals will 
be made by the Editorial Board Member handling the paper.

Decisions are reversed on appeal only if the relevant 
Editorial Board Member is convinced that the original 
decision was a serious mistake. Consideration of an appeal 
is merited if a referee made substantial errors of fact or 
showed evidence of bias, but only if a reversal of that 
referee’s opinion would have changed the original decision. 
Similarly, disputes on factual issues need not be resolved 
unless they were critical to the outcome.
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If an appeal merits further consideration, the Editorial 
Board Member may send the authors’ response and the 
revised paper out for further peer review.

ORCID
The Eur J Clin Exp Med supports the use of ORCID. 
The Eur J Clin Exp Med mandates ORCID iDs for all 
submitting authors; this is published on the final article 
to promote discoverability and credit. Please provide the 
ORCID iDs of the authors in the title page.

Submission guidelines
Submission Process
Manuscripts for the Eur J Clin Exp Med should be 
submitted online at https://mc04.manuscriptcentral.
com/pmur. The submitting author, who is generally the 
corresponding author, is responsible for the manuscript 
during the submission and peer-review process. The 
submitting author must ensure that all eligible co-authors 
have been included in the author list (read the criteria 
to qualify for authorship) and that they have all read 
and approved the submitted version of the manuscript. 
To submit your manuscript, register and log in to the 
submission website. All co-authors can see the manuscript 
details in the submission system, if they register and log 
in using the e-mail address provided during manuscript 
submission.

Cover letter
A cover letter must be included with each manuscript 
submission. It should be concise and explain why the 
content of the paper is significant, placing the findings in 
the context of existing work and why it fits the scope of 
the journal. Confirm that neither the manuscript nor any 
parts of its content are currently under consideration or 
published in another journal. The names of proposed and 
excluded reviewers should be provided in the submission 
system, not in the cover letter.

Accepted File Formats
Authors must use Microsoft Word to prepare their 
manuscript. Please insert your tables, graphics (schemes, 
figures, etc.) in the main text after the paragraph of its 
first citation.

In most cases, we do not impose strict limits on 
word count or page number. However, we strongly 
recommend that you write concisely and stick to the 
following guidelines:

	— We encourage not exceeding 20 pages for original 
and review papers, and 8 pages for case reports of 
standard computer text (1800 signs on a page).

	— The main text should be no more than 4,500 words 
(not including Abstract, Methods, References and 
figure legends).

	— The title should be no more than 20 words.
	— The abstract should be no more than 250 words.
	— Recommended font: Times New Roman, 12 points. 
	— Manuscript text should be double-spaced.  Do not 

format text in multiple columns.

Types of Publications
Manuscripts submitted to the Eur J Clin Exp Med 
should neither be published previously nor be under 
consideration for publication in another journal. The 
main article types are as follows:
Original research manuscripts. The journal considers 
all original research manuscripts provided that the work 
reports scientifically sound experiments and provides a 
substantial amount of new information. 
Reviews. These provide concise and precise updates on the 
latest progress made in a given area of research. Systematic 
reviews should follow the PRISMA guidelines.

The Eur J Clin Exp Med accepts also the following 
types of submissions: case reports, letters to the editor, 
commentaries, book reviews, and reports from scientific 
meetings and conferences.

Reporting guidelines
The guidelines listed below should be followed where 
appropriate. Please use these guidelines to structure 
your article. Completed applicable checklists, structured 
abstracts and flow diagrams should be uploaded with 
your submission; these will be published alongside the 
final version of your paper.

Please refer to existing guidelines for reporting 
methodology; e.g.:

	— AGREE guidelines for clinical practice guidelines
	— ARRIVE guidelines for in vivo animal studies
	— CARE guidelines for clinical case reports
	— CONSORT guidelines for clinical trials
	— PRISMA guidelines for systematic reviews and 

meta-analyses
	— SPIRIT for clinical trials
	— STARD guidelines for studies of diagnostic accuracy
	— STROBE guidelines for observational studies 

Manuscript Preparation
Your paper should consist of the following parts. Title 
page should be supplied as a separate file.
Research manuscripts should comprise:

	— Title page: Title, Author list, Affiliations, Abstract, 
Keywords.

	— Research manuscript sections: Introduction, Aim, 
Materials and Methods, Results, Discussion, Conclu-
sions. 

	— Back matter: Supplementary Materials, Acknowledg-
ments, Funding Statement, Author Contributions, 

https://mc04.manuscriptcentral.com/pmur
https://mc04.manuscriptcentral.com/pmur
http://www.agreetrust.org/resource-centre/agree-reporting-checklist/
https://arriveguidelines.org/
https://www.care-statement.org/
http://www.consort-statement.org/
http://www.prisma-statement.org/
http://www.spirit-statement.org/publications-downloads/
https://bmjopen.bmj.com/content/6/11/e012799
https://strobe-statement.org/index.php?id=available-checklists
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Conflicts of Interest, Data Availability, Ethics Approv-
al, References.

Research manuscript sections:

	— Introduction
State the objectives of the work and provide an adequate 
background, avoiding a detailed literature survey or a 
summary of the results.

	— Material and methods
Provide sufficient details to allow the work to be 
reproduced by an independent researcher. Methods 
that are already published should be summarized, and 
indicated by a reference. If quoting directly from a 
previously published method, use quotation marks and 
also cite the source. Any modifications to existing methods 
should also be described.

	— Results
Results should be clear and concise. The section may be 
divided into subsections, each with a concise subheading. 
Tables and figures central to the study should be included 
in the main paper. Do not use the term “significant” unless 
p-values are provided. Show p-values to 2 or 3 decimal 
places. The Results section should be written in past tense.

	— Discussion
This should explore the significance of the results of the 
work, not repeat them. Avoid extensive citations and 
discussion of published literature.

	— Conclusions
Summarize the work’s findings, state their importance, 
and possibly recommend further research.

Review manuscripts should comprise:
	— Title page: Title, Author list, Affiliations.
	— Abstract, Keywords, Literature review sections.
	— Back matter: Supplementary Materials, Acknowledg-

ments, Funding Statement, Author Contributions, 
Conflicts of Interest, Data Availability, References.

Structured reviews and meta-analyses should use the same 
structure as research articles and ensure they conform to 
the PRISMA guidelines.

Case reports should comprise:
	— Title page: Title, Author list, Affiliations.
	— Abstract, Keywords. Case reports should include 

a succinct introduction about the general medical 
condition or relevant symptoms that will be discussed 
in the case report; the case presentation including 
all of the relevant de-identified demographic and 
descriptive information about the patient(s), and a 
description of the symptoms, diagnosis, treatment, 

and outcome; a discussion providing context and any 
necessary explanation of specific treatment decisions; 
a conclusion briefly outlining the take-home message 
and the lessons learned.

	— Back matter: Supplementary Materials, Acknowledg-
ments, Funding Statement, Author Contributions, 
Conflicts of Interest, Data Availability, Ethics Approv-
al, References.

Requirements for case reports submitted to Eur J Clin 
Exp Med:

	— Patient ethnicity must be included in the Abstract 
under the Case Presentation section.

	— Consent for publication is a mandatory journal 
requirement for all case reports. Written informed 
consent for publication must be obtained from the 
patient (or their parent or legal guardian in the case 
of children under 18, or from the next of kin if the 
patient has died).

Language Style
Manuscripts must be submitted in English (American 
or British usage is accepted, but not a mixture of these).

Title page
These sections should appear in all manuscript types:
Title: The title of your manuscript should be concise 
and informative. It should identify if the study reports 
(human or animal) trial data, or is a systematic review, 
meta-analysis or replication study. When gene or protein 
names are included, the abbreviated name rather than full 
name should be used.
Author List and Affiliations: Authors’ full first and last 
names must be provided. For each affiliation provide the 
details in the following order: department, institution, city, 
country. If available, the e-mail address of each author 
should also be provided. At least one author should be 
designated as corresponding author, and his or her email 
address and other details should be included at the end 
of the affiliation section. 
Abstract: The abstract should be a total of about 250 
words maximum. The abstract should be a single 
paragraph and should follow the style of structured 
abstracts: Introduction and aim: Place the question 
addressed in a broad context and highlight the purpose 
of the study; Material and methods: Describe briefly 
the main methods or treatments applied. Include any 
relevant preregistration numbers, and species and strains 
of any animals used. Results: Summarize the article’s main 
findings; and Conclusion: Indicate the main conclusions 
or interpretations. 
Keywords: Three to six pertinent keywords need to 
be added after the abstract in alphabetical order. We 
recommend that the keywords are specific to the article, 
yet reasonably common within the subject discipline.
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Back Matter
Supplementary Materials: Describe any supplementary 
material published online alongside the manuscript 
(figure, tables, video, spreadsheets, etc.). Please indicate 
the name and title of each element as follows Figure S1: 
title, Table S1: title, etc.
Acknowledgments: Thank all of the people who helped 
with the research but did not qualify for authorship. 
Acknowledge anyone who provided intellectual assistance, 
technical help, or special equipment or materials. 
Funding Statement: All sources of funding of the study 
should be disclosed. 
Author Contributions: Authors must supply an Author 
Contribution Statement as described in the Author 
contributions statements section.
Conflicts of Interest: Authors must supply a competing 
interests statement. For more details please see Competing 
interests policy.
Data Availability: Authors must include a Data Availability 
Statement in all submitted manuscripts; see Availability of 
materials and data section for more information.
Ethics approval: Example of an ethical statement: “All 
subjects gave their informed consent for inclusion before 
they participated in the study. The study was conducted 
in accordance with the Declaration of Helsinki, and the 
protocol was approved by the Ethics Committee of XXX 
(Project identification code).”
References: References must be numbered in order of 
appearance in the text (including table captions and 
figure legends) and listed individually at the end of the 
manuscript. We recommend preparing the references 
with a bibliography software package, such as EndNote, 
Reference Manager or Zotero to avoid typing mistakes 
and duplicated references. 

References style
In-text citations and references should be prepared accor-
ding to the American Medical Association (AMA) style. 
Each item should be listed in numerical order.

In-Text Citations
Each reference should be cited in the text using super-
script arabic numerals. These superscript numbers 
should be outside periods. If you are citing sequential 
references, these should be indicated with a hyphen. 
Nonsequential references should be separated with 
commas. There should not be a space between numbers.
For example: The degree of respiratory muscles 
fatigue depends on the applied exercise protocol 
and the research group’s fitness level.1,2 The greatest 
load with which a patient continues breathing for at 
least one minute is a measure of inspiratory muscles 
strength.3 Diabetes mellitus is associated with a high 
risk of foot ulcers.4-6

Sample Reference
In listed references, the names of all authors should be 
given unless there are more than 6, in which case the 
names of the first 3 authors are used, followed by “et al.”. If 
the source does not have any authors, the citation should 
begin with the title.
To find the proper abbreviation of journal go to 
the National Library of Medicine PubMed Journals 
Database at http://www.ncbi.nlm.nih.gov/entrez/query.
fcgi?db=Journals.
Page number(s) should be inserted in full (for example: 
use 111–112, not 111–2).
The following are examples of individual citations made 
according to the required rules of editing and punctuation:

	— Article from a journal, number of authors from 1 
to 6 

Author AA, Author BB, Author CC. Title of article. Accepted 
Abbreviated Journal Title. Year;Volume(Issue):Page-Page. 
doi (if available)
Lee JC, Seo HG, Lee WH, Kim HC, Han TR, Oh BM. 
Computer-assisted detection of swallowing difficulty. 
Comput Methods Programs Biomed. 2016;134(2):72-78. 
doi: 10.1016/j.cmpb.2016.07.010
Morris A. New test for diabetes insipidus. Nat Rev 
Endocrinol. 2019;15(10):564-565. doi: 10.1038/s41574-
019-0247-x

	— Article from a journal, number of authors more 
than 6

Author AA, Author BB, Author CC, et al. Title 
of article. Accepted Abbreviated Journal Title. 
Year;Volume(Issue):Page-Page. doi (if available)
Gonzalez ME, Martin EE, Anwar T, et al. Mesenchymal 
stem cell-induced DDR2 mediates stromal-breast 
cancer interactions and metastasis growth. Cell Rep. 
2017;18:1215-1228. doi: 10.1016/j.celrep.2016.12.079
Jordan J, Toplak H, Grassi G, et al. Joint statement of the 
European Association for the Study of Obesity and the 
European Society of Hypertension: obesity and heart 
failure. J Hypertens. 2016;34:1678-1688. doi: 10.1097/
HJH.0000000000001013

	— Websites
Author AA (if indicated). Webpage title. Name of Website. 
URL. Published or Updated date. Accessed date.
Cholera in Haiti. Centers for Disease Control and 
Prevention Web site. http://www.cdc.gov/haiticholera/. 
Published October 22, 2010. Updated January 9, 2012. 
Accessed February 1, 2012.
Address double burden of malnutrition: WHO. World 
Health Organization site. http://www.searo.who.int/
mediacentre/releases/2016/1636/en/. Accessed February 
2, 2017.

	— Book    
Author AA, Author BB. Title of Work. Location: Publisher; 
Year:Page-Page

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Journals
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Journals
http://www.cdc.gov/haiticholera/
http://www.searo.who.int/mediacentre/releases/2016/1636/en/
http://www.searo.who.int/mediacentre/releases/2016/1636/en/
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Doane GH, Varcoe C. Family Nursing as Relational Inquiry: 
Developing Health– Promoting Practice. Philadelphia, PA: 
Lippincott Williams & Wilkins; 2005:25-28.
London ML, Ladewig PW, Ball JW, et al. Maternal & Child 
Nursing Care. Upper Saddle River, NJ: Pearson Education; 
c2011:101-103.

	— Chapter in a book
Chapter Author AA. Title of chapter. In: Name of Book. 
Edition Number. Editor AA, ed. Location: Name of 
Publisher; Year:Page-Page.
Grimsey E. An overview of the breast and breast cancer. 
In: Breast Cancer Nursing Care and Management. 2nd 
ed. Harmer V, ed. Chichester, UK: Wiley-Blackwell; 
2011:35-42.
NOTE: The Editorial Board requires consistent and 
carefully made references prepared according to the 
above-mentioned AMA standards. Otherwise, the work 
will be sent back to the authors.

Preparing Figures, Schemes and Tables
File for Figures and Schemes must be provided during 
submission and at a sufficiently high resolution (minimum 
1000 pixels width/height, or a resolution of 300 dpi or 
higher). Common formats are accepted, however, TIFF, 
JPEG, EPS and PDF are preferred.

Please ensure the figures and the tables included in 
the single file are placed next to the relevant text in the 
manuscript, rather than at the bottom or the top of the 

file. The corresponding caption should be placed directly 
below the figure (not on the figure itself) or above the 
table. All figures, schemes, and tables should be numbered 
following their number of appearance (Figure 1, Scheme 
1, Figure 2, Scheme 2, Table 1, etc.).

Tables should present new information rather than 
duplicating what is in the text. Readers should be able to 
interpret the table without reference to the text.

All table columns should have an explanatory heading. 
To facilitate the copy-editing of larger tables, smaller fonts 
may be used, but no less than 8 pt. in size. Tables must 
be provided in an editable format in appropriate place in 
the main text. Tables provided as jpeg/tiff files will not 
be accepted. Do not submit your tables in separate files.

Abbreviations
The journal requires using only standard abbreviations. 
Abbreviations should be defined in parentheses the first 
time they appear in the abstract, main text and in figure 
or table captions and used consistently thereafter. Ensure 
consistency of abbreviations throughout the article. Keep 
abbreviations to a minimum. 

SI Units
SI Units (International System of Units) should be used. 
Imperial, US customary and other units should be 
converted to SI units whenever possible.
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