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ORIGINAL PAPER

Role of genetic modification of the PNPLA3 gene in predicting
metabolically unhealthy obesity and metabolic associated fatty
liver disease in children

Aleksandr Abaturov , Anna Nikulina

Department of Pediatrics 1 and Medical Genetics, Dnipro State Medical University, Dnipro, Ukraine

ABSTRACT

Introduction and aim. Single nucleotide variants (SNV) of the patatin-like phospholipase domain-containing protein 3 (PNP-
LA3) gene play an important role in hepatic lipid remodeling and lipogenesis de novo, which is associated with the develop-
ment of metabolically unhealthy obesity (MUO) and metabolic associated fatty liver disease (MAFLD). The aim of the study was
to define the contribution of SNV PNPLA3 gene to the development of MUO, complicated by MAFLD in children.

Material and methods. 200 obese children aged 6-18 years were examined. The main group (n=118) was represented by chil-
dren with MUO. The control group (n=82) consolidated of children with metabolically healthy obesity (MHO). Whole genome
sequencing (CeGat) was performed in 31 children of the main and 21 children of the control group.

Results. Among obese children, 14 variants of SNV PNPLA3 (rs139051, rs34179073, rs2294918, rs139047, rs779127153,
rs2076212, rs738409, rs738408, rs4823173, rs2072906, rs2076213, rs141106484, rs138736228) were identified, including
SNV PNPLA3 g.44322818, not described in the dbSNP core database. The role of the following SNV PNPLA3 genotypes in the
development of MUO complicated by MAFLD was revealed: rs738409 C/G (Relative risk (RR)=1.71); rs738408 C/T (RR=1.71);
rs4823173 G/A (RR=1.57); rs2072906 A/G (RR=1.57) with Sensitivity (Se)=0.63 and Specificity (Sp)=0.72.

Conclusion. The contribution to the development of MUO complicated by MAFLD in children is made by the linked association
of genotypes: rs738409 C/G, rs738408 C/T, rs4823173 G/A and rs2072906 A/G out of 14 PNPLA3 SNVs diagnosed by us.
Keywords. children, metabolic associated fatty liver disease, obesity, patatin-like phospholipase domain-containing protein 3,
single nucleotide variants

Introduction the components of the metabolic syndrome. An excess

The basis of metabolic associated fatty liver disease
(MAFLD) is the accumulation of lipid droplets (LD) in
more than 5% of hepatocytes, which are detected during
histological examination, or an increase in the proton
density of the fat fraction of more than 5.6% according
to proton magnetic resonance spectroscopy in humans,
who consume little or no alcohol, and in the absence of
secondary causes of liver damage.! Currently, MAFLD is
considered not as a primary liver disease, but as one of

of nutrients entering the body causes the development of
metabolically unhealthy obesity (MUO), which, unlike
metabolically healthy obesity (MHO), is characterized
by such changes as abdominal obesity, dyslipidemia, ar-
terial hypertension, insulin resistance and impaired car-
bohydrate tolerance.>?

Genome-wide association studies (GWAS) have
demonstrated that single nucleotide variants (SNV) of
the Patatin-like phospholipase domain-containing protein
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3 (PNPLA3) gene, highly expressed in the liver (43 tran-
scripts per million - TPM), skin (10 TPM), and adipose
tissue (3 TPM)*, highly associated with MUO and MA-
FLD phenotype.>!?

PNPLA3 gene, HGNC:18590, ENSG00000100344
(adiponutrin (ADPN), calcium independent phos-
pholipase A2 epsilon (iPLA2epsilon), dJ796I117.1,
C220rf20, FLJ22012) located on chromosome 22:
43,923,792-43,964,488 has 43,964,488 strand (0GR028)
forward:CM 5 transcripts (splice variants), 303 ortho-
logues, 4 paralogues. The PNPLA3 gene encodes the
LD transmembrane protein, adiponutrin. The PNPLA3
protein consists of 481 amino acids, has the enzymatic
activity of triacylglycerol hydrolase 5 (TGS5), lysophos-
phatidyl acyltransferase 6 (LPAAT6) and calcium-inde-
pendent phospholipase A2 (iPLA2), play an important
role in hepatic lipid remodeling and lipogenesis de novo,
is involved in intracellular lipolysis of triacylglycerides
(TG). Protein PNPLA3'* has hydrolase activity towards
retinol esters, which leads to the formation of retinolic
acid, which, being released from hepatic stellate cells,
suppresses their activation and leads to inhibition of
proliferation, migration and secretion of chemokines.*

However, the main function of PNPLA3 is consid-
ered to be the ability to inhibit the activity of adipose
triglyceride lipase (ATGL), which is a key enzyme that
controls the release of fatty acids from LD hepatocytes.'
Activation of ATGL, which maintains an optimal LD
size, is possible after ubiquitylation and proteasomal
degradation of the PNPLA3 protein.

Replacing isoleucine with methionine at position 148
of the PNPLA3 gene (rs738409 C>QG) leads to the forma-
tion of a mutated PNPLA3"M protein highly resistant to
proteasomal degradation, inactivation of ATGL, and ac-
cumulation of fatty acids in LD of hepatocytes.®

Protein PNPLA3"*M js the target of transcription
factor NF-kB" and has the selective ability to activate
oxidative stress through the IRE-1a/JNK/c-Jun signal-
ing pathway in the endoplasmic reticulum. Unlike the
PNPLA3 protein, the PNPLA3"*M protein is localized
in the cytoplasm, which promotes c-Jun-dependent ex-
pression of pro-inflammatory cytokines such as TNF-aq,
causing the development of steatohepatitis and liver fi-
brosis.¢

Patients with hepatic steatosis (obese and non-
obese) have been found to have an increased incidence
of the rs738409 C/G genotype compared to a population
of people with obesity but without hepatic steatosis."” It
has been proven that the formation of the mutant pro-
tein PNPLA3"*M causes an increase in the level of the
serum biomarker of microvesicular steatosis 3-methyl-
glutarylcarnitine.'®

The contribution of SNV rs738409 PNPLA3 pre-
dicts the severity of MAFLD and the degree of activity of
non-alcoholic steatohepatitis (NASH): p=3.94x107%, in

both adults (p=9,73x107"*) and children (p=9,92x10°)
and is the most significant.'** The relative risk of MA-
FLD in individuals with minor variants is, according
to different authors, from 1.58 to 2.29.2%** The role of
rs738409 PNPLA3 is especially significant in males and
in children with elevated levels of basal insulinemia and
hypertriglyceridemia.”

The results of GWAS meta-analyses demonstrat-
ed that SNV PNPLA3 (rs139051, rs12483959 and
rs2072907) also have a significant impact on childhood
obesity; SNV rs4823173 PNPLA3 determine excessive
accumulation of LD in hepatocytes in adult patients and
ALT increase (p=3,44x107"), causing a high risk of de-
veloping hepatocellular carcinoma.>**%

The contribution of other SNVs of the PNPLA3
gene, identified in our research work by whole genome
sequencing, to the development of MUO in children
complicated by MAFLD, as the most common liver dis-
ease worldwide, remains poorly understood.

Aim

The aim of the study was to define the contribution of
SNV of the PNPLA3 gene to the development of MUO,
complicated by MAFLD in children.

Material and methods

Ethical approval

Participants provided written informed consent, and re-
search protocols and procedures were approved accord-
ing to the ethical standards of the Helsinki Declaration
2013 and by the Human Research Ethics Committee
of Dnipro State Medical University (ethical approval
DSMU/EC/19/1107). Time of data collection: January
2020 - August 2022.

Study design
Observational, analytical, longitudinal, cohort study.?’
Inclusion criteria: children with polygenic obesity
(BMI=97th percentiles) 6-18 years old. Exclusion crite-
ria: children with monogenic and/or syndromic obesi-
ty, pregnancy.

To test the hypothesis about the association of the
studied SNVs with obesity phenotypes, an analysis of the
frequency of PNPLA3 genetic variants, along with mea-
surements of anthropometric and biochemical param-
eters, according to the recommendations of IDEFICS
2014, was carried out in a cohort of 200 obese children
aged 6-18 years in the children’s endocrinology depart-
ment of the CNE Dnipro Clinical Hospital No. 9 of the
Dnipro City Council (children from an urban obesity
clinic).?® For the examination of children, the consent of
their parents was obtained. The main group (n=118) was
represented by children with MUO. The control group
(n=82) consisted of children with MHO. Each participant
was identified by a code used in the database.
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For inclusion in the main observation group, the
presence of abdominal obesity and two of the presented
criteria were taken into account: 1). Fasting glycemia >
5.6 mmol/L; 2). High-density lipoprotein (HDL) < 1.03
mmol/L or less than 10th percentile of the age norm;
3). TG 21.7 mmol/L or more than the 90th percentile
of the age norm; 4) Systolic blood pressure (SBP) above
the 90th percentile for a given age, gender and height;
5). Diastolic blood pressure (DBP) above the 90th per-
centile for a given age, gender and height.*~*

The abdominal type of obesity was determined ac-
cording to the consensus of the International Diabetes
Federation (IDF), based on the excess of the waist cir-
cumference over the 90th percentile for children.’>*

Anthropometric measurements were made in a
child in underwear and without shoes. Height (cm) was
measured using Heightronic Digital Stadiometer® to the
nearest 0.1 cm. Weight (kg) and body fat (BF) percentage
was measured using Tefal Bodysignal body composition
analyzer (France). The calculation of the percentage of
fat or BF in the body was performed automatically with
a discreteness of 0.1%, according to the requirements of
Tefal Bodysignal, with the evaluation of results accord-
ing to the unified centile scales for children of this age.”
Waist circumference (WC), hip circumference (HC) was
measured using a standardized anthropometric tape,
measuring the circumference at the midpoint between
the top of the iliac crest and the lower part of the lateral
rib cage to the nearest 0.1 cm.* BMI was converted to
SDS by means of the current WHO growth references.”

Systolic and diastolic blood pressure (DBP) were
measured using a digital oscillimetric device, Dinamap
ProCare (GE Healthcare).

Laboratory examination for the formation of obser-
vation groups for obesity phenotypes included general
clinical methods. Blood samples were obtained after an
overnight fast by venipuncture in vacutainer gel tubes,
and serum was separated from cells by centrifugation in
a certified laboratory “Synevo” (Ukraine) using an ana-
lyzer and a Cobas 6000 test system; Roche Diagnostics
(Switzerland). The analysis of serum glucose was carried
out by the hexokinase method; the determination of tri-
glycerides and high-density lipoproteins of blood plasma
was carried out by the enzymatic — colorimetric meth-
od. The study of the levels of alanine aminotransaminase
(ALT) and aspartate transaminase (AST) was performed
by the kinetic method and assessed according to NASP-
GHAN guidelines.”® The determination of the level of
basal insulin was performed using the immunochemical
testing method with electrochemiluminescent detection
(ECLIA). The level of basal insulin in the venous blood
was considered normal 2.6-24.9 mcU/ml.

Additionally, in the comparison groups, we assessed
biochemical markers (AST/ALT ratio index, where an in-
dicator of more than 1 was considered pathological; As-

partate aminotransferase/platelet ratio index (APRI),
where an indicator of more than 0,76 (Metavir FO-F1) was
considered pathological; visceral adiposity index (VAI),
according to Amato.”*! The threshold values determined
for VAI in predicting MUO were 1.58, 1.30 and 1.78 for
the general population, boys and girls, respectively.**

To study the role of pro-inflammatory markers in
the development of meta-inflammation in children with
obesity, the serum levels of interleukin-1f (IL-1p), in-
terleukin-6 (IL-6), C-reactive protein (CRP). IL-1f was
detected by the immunochemical method with chemi-
luminescence immunoassay (CLIA). Analyzer and test
- system: Immulite (Siemens AG), Germany. The ref-
erence value of IL-1p level was 0-5 pg/ml. IL-6 was de-
termined by an enzyme-linked immunosorbent assay
(ELISA) using a Cobas 6000/Cobas 8000 kit provided
by Roche Diagnostics (Switzerland). The reference val-
ue of IL-6 level was 1.5-7.0 pg/ml. The level of CRP was
measured using the turbidimetric immunoassay meth-
od. Analyzer and test - system: Cobas 6000 (with 501
modules), Roche Diagnostics (Switzerland). The CRP
level of 0-5 mg/dl was considered the reference value.
Leptin was determined using ELISA. Analyzer and test
system: Tecan Sunrise, LDN (Germany). The reference
value of leptin level for boys was 2-5.6 ng/ml, for girls
- 3.7-11.1 ng/ml. Adiponectin was tested using ELI-
SA. Analyzer and test system: Mediagnost GmbH (Ger-
many). Interpretation of the results was carried out as
follows: low cardiovascular risk - more than 10 pg/ml;
moderate cardiovascular risk — 7-10 pg/ml; high cardio-
vascular risk — 4-7 pg/ml; very high cardiovascular risk
— less than 4 pg/ml.

The sample population examined by whole genome
sequencing (NGS, Illumina CSPro°, CeGat, Germany)
consisted of 31 children of the main and 21 children of
the control group and was qualitatively homogeneous
in relation to the general population). Average amount
of DNA (ug) in samples — 0.875. Library Preparation:
Quantity used 50 ng. Library Preparation Kit: Twist Hu-
man Core Exome plus Kit (Twist Bioscience). Sequenc-
ing parameters: NovaSeq 6000; 2 x 100 bp.

Bioinformatic analysis - demultiplexing of the se-
quencing reads was performed with Illumina bcl2fastq
(version 2.20). Adapters were trimmed with Skew-
er, version 0.2.2.* DNA-Seq: Trimmed raw reads were
aligned to the human reference genome (hgl9-cegat)
using the Burrows-Wheeler Aligner, BWA - mem ver-
sion 0.7.17-cegat.** ABRA, version 2.18 and Genotype-
Harmonizer v.1.4.20 were used for local restructuring of
readings in target regions to improve more accurate de-
tection of indels in the genome during mutagenesis.*>*

All children underwent an ultrasound examination
of the liver using the Simens Sonoline G 40 device (Ja-
pan) using of MAFLD ultrasound criteria according to
Saverymuttu.*’
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To recognize the functional effects of SNV PNPLA3 in
the development of MUO complicated by MAFLD, statis-
tical methods were used: analysis of variance, Odds Ratio
(OR) with calculation of 95% Confidence Interval (CI),
Spearman correlation analysis, sequential Wald analysis
with calculation of Relative Risk (RR), Predictive Coef-
ficient (PC), Sensitivity (Se), Specificity (Sp) and p-value
for each variable.* Statistical processing of the results was
performed using Microsoft Excel (Office Home Business
2KB4Y-6HIDB-BM47K-749PV-PG3KT) and STATISTI-
CA 6.1 software (StatSoftInc, no. AGAR909E415822FA).

Results

The proportion of boys in the main group was 40%
(47/118), in the control group - 50% (41/82). In this
connection, RR MUO in girls was 1.2 times higher than
in boys, p<0.05.

In the comparison groups, there was a statistically
significant difference in anthropometric data, indica-
tors of carbohydrate and fat metabolism, adipocytokine
status of patients in the form of hyperleptinemia, adi-
ponectinemia, increased levels of IL-6 and CRP among
children with MUO. The results of clinical (Table 1) and
paraclinical examinations (Table 2) among children
with various obesity phenotypes allowed us to identify
the most frequent clinical associations of markers of a
complicated course of obesity (dyslipidemia, arterial hy-
pertension, hyperglycemia).

Table 1. Average values of anthropometric and
manometric examination of children with different
phenotypes of obesity

Indicator Children Children
with MUO  with MHO p
(M+m) (M+m)
BMIin percentiles, % 99.54+0.31 98.74+0.39 0.12
Physical development in percentiles 74.9+4.85 55+6.86 0.02
BF in girls, % 38.2+23 28.9+0.8 0.0004
BF in boys, % 35.5+2.5 25.0+2.1 0.02
WCin girls, cm 97,6+4.2 79.943.1 0.001
WCin boys, cm 101.543.2 86.8+4.8 0.014
Correlation WC/H in girls 0.61+0.02 0.57+0.02 0.16
Correlation WC/H in boys 0.6+0.02 0.54+0.02 0.03
Correlation WC/HC in girls 0.9+0.04 0.88+0.1 0.85
Correlation WC/HCin boys 0.94+0.04 0.87+0.02 0.12
Abody shape index (ABSI), % 0.072+0.001 0.071+0.02 0.96
SBP in percentiles 83.443.13 72.5+4 0.04
DBP in percentiles 87.1+2.81 67.15+4.22 0.0004

In the main group, the most frequent clinical asso-
ciation was a combination of abdominal obesity, dyslip-
idemia and arterial hypertension (33.3%), the presence
of four markers of a complicated course of obesity was
noted in every fifth patient with MUO (20%). Hyper-
glycemia was diagnosed only in the main group in the
association of abdominal obesity with dyslipidemia

(6.7%) or in combination with abdominal obesity and
arterial hypertension (6.7%). In the control group, ev-
ery fourth patient (25%) was diagnosed with isolated
abdominal obesity, in 85% of patients a combination
of two markers of a complicated course of obesity was
found, namely obesity with initial manifestations of ar-
terial hypertension (SBP/DBP=85-90th percentiles) —
in 35% of patients or associations of obesity with initial
manifestations of dyslipidemia (HDL=11-25th percen-
tile or TG=85-90th percentile) — in 20% of the exam-
ined.

Table 2. Features of carbohydrate and fat metabolism in
children with different obesity phenotypes
Children with Children with

Indicator MUO MHO B
(M£m) (M+m)
Fasting blood glucose, mmol/L 5.23+0.13 4.8520.11 0.03
HbA1¢,% 5.360.11 5.2240.22 0.57
Basal insulin, mcU/ml 29.58+2.13 12.9+1.44 0.0001
HOMA-IR 6.76+0.5 2.61+0.22 0.0001
Leptin in girls, ng/ml 51.97+2.92 26.04+2.92 0.0001

Leptin in boys, ng/ml 43.1+2.92 12.51£2.92 0.0001
Adiponectin, meg/ml 4.99+0.57 11.13£1.7 0.001
IL-6, pg/ml 4.36+0.82 1.97+0.22 0.007
IL-1, pg/ml 3.89+0.63 3.34£0.92 0.59
CRP, mg/ml 5.67+0.96 2.57+0.57 0.007
HDL, mmol/L 1.34£0.1 1.29+0.04 0.64
HDL in percentiles 30.83+4.04 33.2+29 0.63
TAG, mmol/L 1.45+0.01 1.25+0.1 0.05
TAG in percentiles 88+1.27 84+1.5 0.04
VAlin girls 2.6+0.31 1.540.14 0.002
VAlin boys 1.48+0.31 0.81+0.14 0.05
ALT, UI/L 27.54+1.4 23.75+0.8 0.02
AST, UI/L 27.57+1.65 21.55+1.32 0.006
AST/ALT ratio index 1.12+0.06 0.8+0.03 0.0002
APRI 0.93+0.01 0.74+0.01 0.0002

Impaired fasting glycemia and/or carbohydrate tol-
erance during an oral glucose tolerance test was detect-
edin 33.3% and 16.7% of patients in the main group and
was not observed in patients in the control group.

The greatest contribution to the development of
MVR was noted at: the value of the HOMA index ex-
ceeding the 95th percentile (RR=9.33); ultrasound signs
of steatohepatosis (RR=6.33); extreme obesity (RR=6);
AST/ALT ratio index>1 (RR=3.56); ultrasound signs
of hepatomegaly according to Saverimutt (RR=3.33);
DBP above 90th percentile (RR=3.07); SBP above 90th
percentile (RR=2.27); HDL less than 25th percentile
(RR=1.87) (Table 3).

MAFLD was diagnosed among children of the main
group in 66.6%, and in the control group - in 10% of
patients in the following association with other markers
of a complicated course of obesity (Table 4).
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Table 3. Relative risk of MUO calculation with 95% confidence interval*

Indicator MUO,%  MHO,% EER, 0 CER,0 RR S 95% [l Se Sp

HOMA-IR exceeding the 95th percentile 933 10 0.933 0.1 9.33 0.67 2.49-34.87 0.93 0.9
Ultrasound findings regarding steatohepatosis according to 63 10 0.63 0.1 6.33 0.68 1.65-24.25 0.91 0.62
Saverymuttu

Extreme obesity (with body weight more than 120% from 95 16.6 5 0.35 0.05 6 1.01 1-43.76 0.9 0.48
percentile)

AST/ALT ratio index>1 533 15 0.53 0.15 3.56 0.56 1.19-10.64 0.34 0.55
Ultrasound findings regarding hepatomegaly 66.7 20 0.67 0.2 333 0.47 1.34-8.3 0.83 0.62
DBP exceeding the 90th percentile 76.7 25 0.77 0.25 3.07 0.4 14-6.71 0.82 0.68
SBP exceeding the 90th percentile 56 25 0.57 0.25 2.27 0.42 1-5.15 0.77 0.53
HDL less than 25 percentile 46 25 0.47 0.25 1.87 0.43 0.8-4.37 0.74 0.48

* Absolute risk in the main group: EER - experimental group event rate; absolute risk in the control group: CER - control
group event rate; RR - relative risk; S - relative risk standard error; Se - sensitivity; Sp —specificity

Table 4. Types of association of metabolic markers and
triglycerides in obesity phenotypes in children aged 6-18
years

Association types of metabolic markers MUO,% MHO, %

Isolated abdominal obesity + MAFLD 0 5
Abdominal obesity + Dyslipidemia + MAFLD 133 5
Abdominal obesity + Arterial hypertension + MAFLD 133 0
Abdominal obesity + Arterial hypertension + Dyslipidemia + MAFLD ~ 13.3 0
Abdominal obesity + Hyperglycemia + Dyslipidemia + MAFLD 6.7 0
Abdominal obesity + Arterial hypertension + Hyperglycemia + 20 0

Dyslipidemia + MAFLD

MAFLD was registered in 50% of girls and 33% of
boys with various obesity phenotypes, p<0.05. We have
established a correlation between an early indicator of
nonspecific hepatocellular damage (ALT) and the fol-

lowing clinical/biochemical parameters: APRI (r=0.77);
AST (r=0.62); steatohepatosis on ultrasound examina-
tion (r=0.6); body weight (r=0.59); BMI (r=0.59); the
presence of extreme obesity (r=0.47); SBP (r=0.47);
hepatomegaly on ultrasound examination (r=0.45); im-
paired fasting glycemia (r=0.44); waist circumference
(r=0.43); hip circumference (r=0.43); impaired toler-
ance to carbohydrates (r=0.35); AST/ALT ratio index<1
(r=-0.37); growth (r=0.3); hyperleptinemia (r=0.29);
ABSI (r= -0.28); arterial hypertension (r=0.28); hyper-
uricemia (r=0.28) and age (r=0.28).

Among obese children, 14 variants of SNV PNP-
LA3 (rs139051, rs34179073, rs2294918, rs139047,
rs779127153, 152076212, rs738409, rs738408, rs4823173,
rs2072906, rs2076213, rs141106484, rs138736228) were
identified, including SNV PNPLA3 at position 44322818

Table 5. Characterization of the SNV PNPLA3 in obesity phenotypes in children*

GnomAD . Lygosity Clinical
Posion ~ - oop  bSNP Ref/Alt (Proportion HOM?/HET/HOM", %)  Consequence BaseChange CADD  RawScore Significanse

- MUO MHO (gnomAD browser)
44324676 NFE 15139051 AG  23.3/46.7/30 30/55/15 intronic €421-28A>G 431 0.103 Not Reported in ClinVar
44328832 NFE 1534179073 ar 73.3/26.7/0 75/25/0 synonymous ¢561C>T 10.46 0.62 Benign
44342116 AFR 152294918 A/G 10/50/40 10/55/35 missense ¢.1300A>G 0.02 -0.67 Benign
44323074 EAS 15139047 G/A 36.7/43.3/20 40/40/20 intronic €420+27G>A 291 0.02 Not Reported in ClinVar
44323036 SAS 15779127153 G/A 100/0/0 95/5/0 missense €409G>A 29.8 423 Not Reported in ClinVar
44322970 AFR 152076212 G/T 86.7/13.3/0 100/0/0 missense €3436>T 0.19 0.19 Benign
44324727 AMR 1s738409° (/G 50/43.3/0.67 55/35/10 missense 444G 15.73 14 Benign/ risk factor
44324730 AMR 15738408 U1 50/43.3/0.67 55/35/10 synonymous c4476T 1.13 -0.13 Benign
44328730 AMR 14823173 G/A 53.3/40/25 55/35/10 intronic 487-28G>A 0.22 -0.37 Not Reported in ClinVar
44333172 AMR 12072906 A/G 53.3/40/25 55/35/10 intronic €.979+20A>G 0.69 -0.21 Not Reported in ClinVar
44322922 AMR 152076213 1/G 90/10/0 85/15/0 missense €295T>G 1.28 -0.11 Benign/VUS
44324767 AMR 15141106484  G/A 93.3/0.67/0 95/5/0 splice_region C484G>A 259 3.73 Vus
44336019 SAS 15138736228  G/A 100/0/0 95/5/0 intronic 11124+146>A 1.01 -0.15 Likely benign
s - - NG 967/0330  100/0/0 missense C191A>G 001 -1p  ‘erentisnotaiaiableinthe

dbSNP core database

* GnomAD_maxPOP - the frequency distribution of PNPLA3 mutations. AFR, AMR, EAS, FIN, NFE, SAS and OTH represent
African, American, East Asian, Finnish, Non-Finnish European, South Asian and other populations; Ref - reference allele; Alt -
alternative allele; Consequence —functional consequence of the variation in relation to the transcript. The nucleotide change
and position relative to the coding sequence of the affected transcript in HGVS nomenclature: c. CDS Position Reference Base
&gt; Alternative Base. Example: c.223A> T. This column is empty if the variant is intergenic; CADD - combined annotation
dependent depletion; VUS - variant of uncertain significance; > - SNV PNPLA3 associated with MUO
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(NC_000002.11:¢.44322818C>A), not described in the
dbSNP core database, Table 5.

The role of the following SNV PNPLA3 genotypes in
the development of MUO has been revealed: rs139051
G/G (RR=2; PC=3); rs141106484 A/G (RR=1.3;
PC=1.2); rs738409 C/G (RR=1.2; PC=1); rs738408 C/T
(RR=1.2; PC=1), p<0.05.

The CADD indicators calculated by us for SNV
PNPLA3 were characterized as follows: rs139051 GG -
4.31 (mutation in the intron region); rs141106484 AG
- 25.9 (mutation in the intron region); rs738409 CG
- 15.73 (missense); rs738408 CG - 1.13 (synonymous
variant).

We have established a correlation between an ear-
ly indicator of nonspecific hepatocellular damage (ALT)
and the following genotypes (SNV PNPLA3): rs738409
CG/GG (r=0.43); rs738408 CT/TT (r=0.43); rs4823173
GA/AA (r=0.43); rs2072906 AG/GG (r=0.43);
rs141106484 AG (r=0.38); rs139051AG/GG (r=0.25);
rs34179073 CT (r= -0.24); rs2294918AG/GG (r=0.20);
rs2076213 TG (r= -0.19); pos. 44322818 AG (r= -0.15);
rs2076212 GT (r= -0.13), p<0.05. The risk of develop-
ing MAFLD among the examined cohort of children
with MUO was observed with a combination of four
SNV PNPLA3: rs738409 C/G (RR=1.71); rs738408 C/T
(RR=1.71); rs4823173 A/G (RR=1.57); 152072906 A/G
(RR=1.57) with Sensitivity (Se)=0.63 and Specificity
(Sp)=0.72 (Table 6).

Table 6. Relative risk of calculating MAFLD in children with
SNV PNPLA3 with 95% confidence interval
SNVPNPLA3  EER CER RR S 95% (I Se Sp

MU0 MHO

15139051 0.61 0.71 085 029 048-151 074 0.18
1534179073 0.5 0.68 073 038 035-1.55 021 063
152294918 0.66 0.33 2 082 04-1013 094 018
15139047 0.53 0.81 0.64 026 039-1.07 052 0.18
15779127153 - 0.63 - - - - 1
152076212 0.25 0.069 036 087 0.06-201 005 073
15738409 0.8 046 171 03 1-3.1 0.63 072
15738408 0.8 046 171 03 1-3.1 0.63 072
154823173 0.8 0.5 157 028  1-275 0.63 072
152072906 0.8 0.5 157 028  1-275 0.63 072
152076213 1 059 168 016 123-23 0.16 1
15141106484 1 0.6 165 015 122-222 0.M1 1
15138736228 - 0.63 - - - - 1
0.44322818 1 0.62 161 015 121-214  0.05 1

The relative risk of developing MAFLD in the pres-
ence of a combination of these four SNV PNPLA3 geno-
types increased by 1.2 times among patients with MUO.
A direct correlation was found between the association
of SNV rs738409 C/G and the combination of rs738408
C/T, rs4823173 G/A, and rs2072906 A/G in patients
with MAFLD (r=0.74; p<0.05).

Discussion

This work is devoted to the search for genetic determi-
nants of MAFLD by carefully studying the target group
of patients with MUO, in which, according to Murag
the risk of this disease is 70-90%.** According to our re-
sults, MAFLD occurs in 66% of children with MUO. In
previous studies, a stable association of the SNV PNPLA3
gene with MAFLD (RR> 1.6) was found accompanied
by an increase in TG and a decrease in HDL.”** Unlike
the study by Lee et al. our work demonstrates a great-
er likelihood of MAFLD occurrence among girls than
among boys, and confirms the relationship of the on-
set of the disease with adolescence (RR=3.11), levels of
basal insulinemia (RR=9.33); and to a lesser extent with
a decrease in HDL levels (RR=1.87), p<0.05 compared
with the results obtained by Gloudemans et al.”*

In this work, we first determined the contribution
of 14 SNV PNPLA3 to the formation of various obesity
phenotypes in children and the risk of MAFLD in MUO/
MHO and presented SNV PNPLA3 is not available in
the dbSNP core database (NC_000002.11:g.44322818
C>A), whose role remains to be explored in a larger
sample of patients.

We found that the RR of MUO occurrence doubled
in the presence of the rs139051 A/G PNPLA3 geno-
type and was higher compared to the rs141106484 A/G
(RR=1.3), rs738409 C/G (RR=1.2), rs738408 C/G gen-
otypes (RR=1.2).

At the same time, we did not reveal the contribu-
tion of SNV rs139051 A/G PNPLA3 to the formation
of MAFLD, as well as the research group of Ragab et
al.?® According to their results, this genetic variant was
equally common in both MAFLD patients (82.5%) and
healthy individuals (85%). And according to some au-
thors, it even reduced the risk of MAFLD by 0.58 times
(95% CI: 0.342-0.984; p=0.04).>' At the same time, oth-
er researchers indicate that SNV rs139051 PNPLA3 is
significantly correlated with persistent meta-inflam-
mation®! and the level of basal insulinemia (p=0.04)>*
demonstrating its pathological role based on the mod-
ulation of the phospholipid metabolite profile and the
formation of insulin resistance in MUO.

We also demonstrated the contribution of SNV
rs141106484 of the PNPLA3P!%M gene to the formation
of MAFLD in children, in contrast to the only work by
Gerhard, which determined the pathogenic risk (0.974)
of SNV rs141106484 of the PNPLA3%'%?M gene in liver
cirrhosis.”

Najafi et al. also considered the combined contribu-
tion of the G/C rs738409 and T/C rs738408 genotypes
to the development of MAFLD (p=0.004).”* The com-
bination of these SNV PNPLA3 was associated with an
earlier onset of MAFLD in non-obese patients.” Qin
Pang et al. also indicated a higher likelihood of devel-
oping MAFLD, NASH, and liver fibrosis in the presence
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of a combination of the following SNVs: rs738409 G al-
lele (OR=2.77, 95% CI: 1.18-6.54; p=0.02); rs4823173
A allele (OR=2.73, 95% CI: 1.16-6.44; p=0.02), and
rs2072906 G allele (OR=3.05, 95% CI: 1.28-7.26;
p=0.01) but in adult patients with chronic viral hepa-
titis B.>

We have for the first time revealed an increase in
RR MAFLD in the presence of a combination of four
SNV PNPLA3 genotypes (rs738409 C/G, rs738408
C/T, rs4823173 G/A and rs2072906 A/G) by 1.2 times
among children with MUO. We found a strong direct
correlation between the SNV rs738409 C/G association
and the combination of rs738408 C/T, rs4823173 G/A,
and rs2072906 A/G genotypes in patients with MAFLD
(r=0.74; p<0.05).

Conclusion

The presence of the following SNV PNPLA3 genotypes
predetermines the development of MUO: rs139051 G/G
(RR=2; PC=3); rs141106484 A/G (RR=1.3; PC=1.2);
rs738409 C/G (RR=1.2; PC=1); rs738408 C/T (RR=1.2;
PC=1), p<0.05.

The combination of four SNV PNPLA3 genotypes
(rs738409 C/G, rs738408 C/T, rs4823173 G/A and
rs2072906 A/G) among children with MUO increases
the risk of development by 1.2 times.

The presence of SNV rs738409 and rs738408 PNP-
LA3 affects both the occurrence of MUO and MAFLD
in children.
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ABSTRACT

Introduction and aim. Social media addiction is increasing rapidly due to the widespread use of smartphones and the avail-
ability of the internet. Also, social media addiction constitutes a risk factor for many physical and mental diseases. We aimed to
determine the frequency of social media addiction among obese patients.

Material and methods. Adult patients who were admitted to the Diet Clinic of a tertiary healthcare hospital in order to lose
weight enrolled in the study. A questionnaire including; Social Media Addiction Scale, body mass index (BMI), and demograph-
icinformation (age, sex) was applied to all participants. Participants were grouped as obese, overweight, and normal weight.
Results. A total of 179 patients (mean age: 34.1+12.6 years) enrolled in the study. No difference in sex was found (45.2% wom-
en, 47.3% men). Approximately half of the study population was found to be social media addicts. Participants younger than
45 years of age were found to have higher rates of social media addiction (X?>= 4.26; p<0.05). The frequency of social media ad-
diction was found to increase with increasing BMI (41.7%, 43.6%, and 48%; respectively).

Conclusion. Social media addiction is prevalent and it is also more frequent in younger adults. Learning more about social me-

dia addiction and its relationship with obesity can decrease its health consequences.
Keywords. addictive behavior, body mass index, obesity, social media

Introduction

Social media (SM) which was only a communication tool
at first now occupies a very important place in our lives as a
result of the increasing prevalence of smartphones and easy
access to the internet. SM are web 2.0 applications where
online content is produced, shared and individuals collabo-
rate.! It includes; blogs, videos, photos, multimedia materi-
als that do not require or use limited personal information,
content communities where articles are shared, social net-
working sites where individuals interact with their environ-
ment by creating their profiles, and games played by many
people at the same time by creating virtual characters.”

What differentiates SM, from traditional media is
that it is interaction-based, sharing-themed, and us-
er-based. SM, which has become the most effective way
for people to express themselves, has 4.6 billion users
today and 90% of whom access it through mobile appli-
cations.’ Social media addiction can be defined as a be-
havioral addiction characterized by a constant urge to
use SM and spending too much time on it which results
in impairment of other daily activities of the individual.*

Today more than 1.9 billion adults aged 18 and over
are overweight, and more than 600 million of them were
obese. In another words, 39% of adult population are
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overweight and 13% are obese worldwide.” The etiolo-
gy of obesity is multifactorial but the most important
mechanism is the storage of fat in the adipose tissue as
a result of high caloric intake and low physical activity.
Developing technology and our evolving social system
facilitates sedentary lifestyles which causes to obesity. In
recent years, studies on the relationship between the in-
ternet and SMA (Social Media Addiction) to mental and
physical diseases have been increasing as they constitute
a major role in our lives.®”

Obesity is considered an epidemic disease with
critical health implications and a major risk factor
for non-communicable diseases, putting a burden on
healthcare systems.® Learning more about its etiolo-
gy can contribute to a decrease in its resultant health
consequences and lessen the economic burden on the
health care systems.

Aim

Therefore, in this study, we aimed to determine the fre-
quency of SMA in different BMI groups and to evaluate
whether a relationship exists between SMA and body-
weight.

Material and methods

Ethical approval

This study was approved by the local ethics committee
(Ethics Committee of Health Sciences University Diska-
pi Yildirim Beyazit Training and Research Hospital-An-
kara date: 27.11.2017 decision number: 43/16).

Study design

We conducted a cross-sectional study among patients
admitted to the Diet Clinic of a tertiary healthcare hos-
pital. The power analysis we carried out revealed that
our study required minimum sample size of 170 partic-
ipants to provide a statistical power of 0.80. All subjects
voluntarily (i.e., they did not receive payment or oth-
er compensation) and anonymously participated in the
present research and gave their written informed con-
sent to take part in the study. The inclusion criteria in-
cluded intending to lose weight or to have a controlled
diet and being over 18 years old. Data were collected
over a time period of 3 months. A total of 203 patients
volunteered to participate in the study. Due to incom-
plete information, 24 patients were excluded and the
study was performed with 179 patients. A question-
naire including Social Media Addiction Scale (SMAS)
and demographic information (age, sex) was applied to
all participants. All patients’ body mass indexes (BMI)
were calculated by measuring their height and weight.
SMAS is a 5- point Likert-type questionnaire consisting
of 41 items with a Cronbach’s alpha value of 0.967 which
emerged after all validity and reliability studies were
conducted. The lowest score that can be obtained from

SMAS is 41 while the highest score is 205. Participants
were grouped as followed according to their scores; 41-
73: ‘no SMA and 274: ‘have SMA.'°

BM]I, a rough population measure of obesity, is cal-
culated by dividing a person’s weight (in kilograms) by
their height (in meters) squared. The method of mea-
surement does not differ according to sex or age. Ac-
cording to WHO; a person with a BMI of 30 or more
is classified as obese, and a person with a BMI in the
range of 25-29.99 is classified as overweight. The value
of >18.5, which is accepted as the lower limit in BMI
measurement, allows us to distinguish normal weight.®

Data were analyzed using Statistical Package for So-
cial Sciences (SPSS version 21.0, IBM®, Chicago, IL, US).
Descriptive statistical methods in the evaluation of de-
mographic data; frequency, percentage, mean, and stan-
dard deviation were used. The normal distribution of
the data was tested by the Shapiro-Wilks test. Quanti-
tative variables were stated as mean * standard devia-
tion and categorical variables as number and percentage
(%). In the examination of a statistically significant dif-
ference in categorical variables between the groups, the
Chi-Square test was used. The correlation between BMI
and SMAS score was assessed by Pearson’s correlation
analysis. The differences were considered statistically
significant when the p-value was lower than 0.05.

Results

A total of 179 patients (124 (69.3%) women, 55 (30.7%)
men) enrolled in the study. The mean age of the par-
ticipants was 34.1+12.6 years. Twenty-four of the pa-
tients (13.4%) were normal weight, fifty-five (30.7%)
were over-weight and one hundred patients were obese
(55.9%). Analysis of the data revealed that; 45.8% of all
patients were found to be SM addicts. When the rela-
tionship between sex and SMA was evaluated; it was de-
termined that 47.3% of men and 45.2% of women were
SM addicts. There is no significant relationship between
sex and SMA (X?= 0.07; p>0.05).

The analysis of the SMA status of the participants
according to BMI groups showed that 41.7% of the par-
ticipants in the normal weight group, 43.6% of the over-
weight participants, and 48% of the obese participants
were SM addicts. When the overweight and obese par-
ticipants were evaluated together, it was determined that
46.5% of them were SM addicts. There is no significant
relationship between the BMI group and SMA (X*=
0.46; p>0.05), (Table 1).

The relationship between age groups and SMA was
evaluated by dividing the participants into two groups;
under 45 years and over 45 years. It was determined that
50% of the participants under the age of 45 and 31.7%
of the participants aged 45 and above were SM addicts.
The SMA rate is higher in participants under the age of
45 (X?= 4.26; p<0.05), (Table 2).
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Table 1. Relationship between body mass index and social
media addiction

Social Media Addiction

Total X p
Absent  Present
n 14 10 24
Normal
Body %  58.3% 41.7% 100%
Mass . n 31 24 55
Overweight
Index %  56.4% 43.6% 100%
0.46 0.79
Groups n 52 48 100
Obese
% 52% 48% 100%
n 97 82 179
Total
% 54.2% 45.8% 100%

Table 2. The relationship between age groups and social
media addiction
Social Media Addiction

otal X ]
Absent  Present

n 69 69 138

<45 years

Age % 50% 50% 100%
Groups n 28 13 41

>45 years 4.26 0.04

% 683% 31.7% 100%

97 82 179

n
Total
% 54.2% 45.8% 100%

When the correlation between BMI and SMA scores
in the group under the age of 45 is looked into; it is un-
derstood that there is a low-level positive and statisti-
cally insignificant relationship between BMI and SMA
scores (r=0.052; p>0.05). When the results are evaluat-
ed in general without considering the age groups, it is
seen that there is a low-level positive and statistically in-
significant relationship between BMI and SMA scores
(r=0.041; p>0.05).

Discussion

SMA is mostly investigated as a risk factor for psychiat-
ric diseases with children, adolescents, and young peo-
ple mainly chosen as the target group.5” Problematic
use of SM is found to be associated with depression and
anxiety, as well as eating disorders, self-harm, and sui-
cidal ideation.*" The striking point in these studies is
that in addition to its relationship with psychiatric dis-
eases SM also causes isolation and a decrease in daily
physical activities of the individuals. This situation has
brought the possibility of SMA being a cause of obesity
on our agenda. However, there is a limited number of
published studies investigating the relationship between
SMA and obesity. On the other hand, the internet addic-
tion obesity relationship has managed to be the subject
of many studies in the last decade.

SMA and internet addiction are closely related top-
ics with the latter being a more popular topic of re-
search. Similar problems arise as a result of problematic
use. The increase in internet and SM usage time caus-
es a decrease in the time allocated for physical activity.

When the studies on internet addiction are reviewed, it
is seen that internet addiction triggers obesity. One of
the studies showed that moderate/severe internet addic-
tion is associated with a 22-fold increased risk of obe-
sity.2

In a study conducted by Bozkurt H. et al. in 2018;
the frequency of internet addiction and its relationship
with BMI was investigated in children and adolescents
aged 8 to 17 years. A total of 437 people were sampled,
of which 268 were obese and 169 were healthy control
groups. They found the prevalence of internet addiction
at 24.6% in the obese group and 11.2% in the control
group. In conclusion, a significant relationship between
internet addiction and BMI was found."

In a few studies about SM, it has been claimed that
it can cause decreased physical activity and eating dis-
orders which are risk factors for obesity and concluded
that, exceeding two hours of daily use of any electronic
media was found to be associated with increased risk of
being overweight."

In our study, the SMA rate was higher in the age
group below 45 years. We found this grouping appropri-
ate as according to age classification young age is con-
sidered to be up to 44. Although it was not significant,
as BMI increases in this age group, SMA scores also in-
crease and there is a higher positivity as compared to
the general study population. When the literature is re-
viewed, it is seen that similar results are supporting this
data. In a recent study that examined the relationship
between SMA and psychiatric diseases, a negative re-
lationship was found between SMA and age."” Another
study involving 556 women found that Facebook addic-
tion decreased with age.'® The higher prevalence of SMA
in the younger age group can be attributable to their
higher levels of digital literacy and understanding."”

The recent articles mostly studied the effects of SM
on the younger population. Considering the effect of
time in our study, we found it appropriate to include
adults as well instead of limiting SMA to young people.
There is no doubt that the use of the internet and SM
will gradually become widespread in the adult popula-
tion and there will be an increase in studies on adults. In
particular, the effects of this addiction on human health
will be better understood with studies to be conducted
on the 18-45 age group which has a high addiction rate.

When SMA was evaluated according to sex, our
data revealed no significant relationship. In the litera-
ture, several previous types of research have pointed out
the same finding. In a study conducted with 194 social
network users, no statistically significant difference was
found between social network addiction and sex.'® In
another study in Turkey, where 447 students were ex-
amined in terms of Facebook addiction, it was found
that there was no significant relationship between sex
and Facebook addiction.” In a study investigating the
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psychological risk factors of SMA, in which smartphone
users between the ages of 18 and 40 participated in Chi-
na, it was found that there was no significant relation-
ship between sex and SMA.?° On the contrary several
researches in recent years had findings that show a sex
tendency. Some studies have revealed that males were
more addicted to SM.?"> While other studies have re-
sults where females have a higher addiction rate than
males.* Another interesting sex-related data in our
study was that the female participants were much more
in number than the male participants. Since we con-
ducted our study in a diet clinic, the reason for this may
be that women have higher body dissatisfaction as com-
pared to male.”

The weak correlation in our study may have been
caused by insufficient sample size and/or uneven sam-
ple distribution. In future studies, stronger results can
be obtained if the distribution of the obese and control
groups is kept equal and the sample size is increased.
Another limitation of our study can be the ‘self-assess-
ment bias’ which arises when participants do not accu-
rately judge their level of social addiction while filling
out the survey. Also, being single, having mental illness-
es such as depression and anxiety, dietary factors, lev-
el of physical activity, and owning smart devices could
be other factors that may affect SMA and complicate its
potential relationship with BMI. Unfortunately, we did
not evaluate those factors in our study. Finally, the prev-
alence of SMA in the general population itself might be
too high so it does not show a statistically important dif-
ference between obese and normal-weight individuals
in the society. The latest research by Global WebIndex
revealed that 57.6% of the world’s population uses SM.%

Conclusion

Obesity is a major health concern worldwide and most
importantly it is a modifiable one. The result of this
study provides an insight into the unexplored relation-
ship between SMA and BMI. There is no doubt that
SMA is prevalent. Future studies should be conducted
to investigate the effects of SMA, which is becoming a
major concern for human health. More accurate results
can be obtained if the sample size is increased and equal
distribution of the groups can be ensured for compara-
tive analyses.
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ABSTRACT

Introduction and aim. The fear experienced by nurses during the COVID-19 pandemic may threaten patient safety. This study
was conducted with the aim of examining nurses’ COVID-19 fears and attitudes to patient safety in the pandemic.

Material and methods. The research had a descriptive and cross-sectional design. The research sample consisted of 245 nurs-
es working at a teaching and research hospital in Istanbul, Turkey’s most populous province. Research data were collected in
June-July 2021. A Nurse Characteristics Form, the Fear of COVID-19 Scale (FCV-19S) and the Patient Safety Attitude Question-
naire were used to collect data. The data evaluation was performed using descriptive statistics, Student t test, one-way variance
(ANOVA), and Pearson correlation analysis.

Results. The nurses’ mean score for fear of COVID-19 was 16.67+6.88, and their mean score for patient safety attitude was
141.70+27.78. Their COVID-19 fear levels and mean patient safety attitude scores were found to differ according to their inten-
tion to leave the job, their education on COVID-19 and their age.

Conclusion. Nurses’ experiencing of physical, social and psychological problems relating to the COVID-19 pandemic should be

followed up in the long term.
Keywords. COVID-19, nurses, patient safety

Introduction

Patient safety is an integral part of quality health care.!
For this reason, provision of sustainable, safe and op-
timal care for patients causes concern.>* Patient safe-
ty is the actions taken to prevent and remove problems
which may affect patients and their families during
health services provided by health professionals.* The
World Health Organization has reported that in hos-
pitals in low and middle income countries, 134 million
adverse events occur annually, and that of these, 2.6 mil-
lion result in death. At the same time, it is reported that
four out of ten people who are treated in hospital suf-

fer adverse effects from some situation or event.? Since
the first days of the nursing profession, nurses have as-
sumed a vital role in ensuring and improving patient
safety, because of the nature of their work."¢ In ev-
ery environment in which they work, they are charged
with protecting patients from possible dangers and pre-
venting unwanted results of interventions.” A wrong
or negative attitude to patient safety may make the im-
plementation of policies relating to patient safety more
difficult. Therefore, it is necessary to know attitudes to
patient safety and the factors affecting them in order to
create a safe environment.®
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COVID-19 has threatened the lives of many peo-
ple,’ and in particular has been the cause of stress, ex-
haustion, depression, anxiety, fear and sleeplessness in
health workers who are fighting the disease.'®"* A high
level of fear of COVID-19, particularly in nurses car-
ing for patients affected by it, increases stress and nega-
tive feelings.'*!> Work-related stress is a potential cause
of concern for health professionals. Nurses’ experi-
ence of anxiety, depression, fear and exhaustion, can
pose a risk for a safe health care service.®'"'¢ A time
of pandemic can disrupt wellbeing and work efficien-
cy in times of crisis.”” Therefore, nurses should main-
tain their psychological health to ensure the quality of
care for patients.'"!? Since the beginning of the pandem-
ic, many studies have been conducted on the effects of
COVID-19 on the mental health of health workers, but
it is important to know how it affected how nurses ful-
filled their roles, and the attitudes and behaviors which
they displayed.®'®111819

Attitude is a concept which includes beliefs and be-
haviors which can affect individuals’ decisions and shape
their behaviors.” Patient safety attitude refers to the ex-
tent to which the healthcare staff perceives the safety cul-
ture of the department or hospital.?! Showing a negative
attitude to patient safety has a negative effect on inter-
ventions relating to patient safety.> During the pandem-
ic, nurses have put their lives at risk in order to perform
their duties, and have felt the fear of becoming infected
or of infecting others.® A feeling of uncertainty in rela-
tion to COVID-19 may cause fears concerning corona-
virus.”” Fear is a feeling which shows itself with a high
level of emotional avoidance of the reason for certain
stimuli, and which affects individuals’ physical reactions,
cognitive skills and mental states. An increase in the lev-
el of fear increases intolerance of an uncertain situation,
triggers various negativities and can make the situation
worse."” Nurses are at high risk of occupational exposure
while caring for patient with COVID-19. The severity of
an illness, mortality and the risk of infection cause wor-
ry and fear in nurses. This can affect nurses” health and
quality of care during the pandemic.'”*® To the best of our
knowledge, there are no studies in the literature that have
reported on the relationship between patient safety atti-
tudes and COVID-19 fear levels in nurses.

Aim

This study was conducted with the aim of examining
the fears of COVID-19 and attitudes to patient safety
of nurses on the front line of the fight against the illness
during the pandemic.

Material and methods

Ethical approval

In this study, all procedures were performed in accor-
dance with the ethical standards, and by the Helsinki

Declaration. This study was approved by C University’s
institutional review body (Approval No. 2021-YONP-
0378). The researcher explained to each nurse partici-
pant what the study was about as well as their rights and
roles as study participants. Participation was voluntary,
anonymous, and did not involve any compensation. In-
formed consent was obtained from all participants.

Study design and participants

This study used a descriptive cross-sectional research
design. The population of the study consisted of 557
nurses working at a teaching and research hospital in
Istanbul, Turkey’s most populous province. Nurses
who had been on active duty in patient care and who
accepted to participate were included in the research.
Nurses who were on leave or on sick leave on the dates
when the research was performed (n=90), who had
not been on active duty in patient care during the pan-
demic (n=124), who filled the data collection forms in-
completely (n=28) or, who not accepted to participate
(n=70) were not included in the study. The final study
population consisted of 245 (73.1%) nurses.

Data collection tools

After the necessary explanations about the research
were given to the nurses included in the research, data
collection tools were applied to the nurses who volun-
teered to participate. Research data were collected in
June-July 2021. A Nurse Characteristics Form, the Fear
of COVID-19 Scale (FCV-19S) and the Patient Safety
Attitude Questionnaire were used to collect data.

Nurse Characteristics Form: This form contained 21
questions dealing with the nurses’ sociodemograph-
ic and other descriptive characteristics such as gender,
age, marital status, the clinic where they worked, and
total professional experience.

Fear of COVID-19 Scale (FCV-19S): The Fear of
COVID-19 Scale was developed by Ahorsu et al. (2020)
and adapted to Turkish language by Bakioglu et al.
(2021)."”18 The FCV-19S is a 7-item self-report instru-
ment to measure the severity of COVID-19 fear. The
scores that can be obtained from the scale are between 7
and 35. As the score obtained from the scale increases,
the fear of COVID-19 increases. Cronbach’s alpha in-
ternal consistency coefficient of the original scale was
0.82. Cronbach’s alpha for Turkish version was 0.88. The
Cronbach’s a for the current total sample was 0.71.
Patient Safety Attitude Questionnaire: The Safety Atti-
tude Questionnaire (SAQ) was developed by Sexton et
al (2006) and adapted to Turkish language by Baykal
and Altuntas (2010).** The questionnaire includes 46
items and six subscales; job satisfaction, teamwork cli-
mate, safety climate, perceptions of management, stress
recognition, and working conditions. The scores that

can be obtained from the scale are between 46 and 230.
An increase in total subscales of overall score indicates a
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positive attitude toward patient safety; as the total score
increases, patient safety attitude increases; and as the to-
tal score decreases, patient safety attitude decreases. The
Cronbach alpha value of the scale was 0.93, and those of
the sub-dimensions were between 0.72 and 0.86. In this
study, the Cronbach’s alpha value was found to be 0.71,
and those of the sub-dimensions were between 0.64 and
0.72.

Statistical analysis

Continuous variables are expressed as means + SD, and
categorical variables are expressed as percentages. The
data was examined for conformity to normal distribu-
tion with the Kolmogorov-Smirnov test, and evaluated
using the Student t test and one-way variance (ANOVA)
analysis. Post-Hoc analyses were performed where ap-
propriate using Bonferroni correction. The correlation
between the nurses’ coronavirus fear levels and their at-
titudes to patient safety was determined with Pearson
correlation analysis. For all tests, two-sided P values of
<.05 were considered as significant. Statistical analysis
was performed using the Statistical Package for the So-
cial Sciences (SPSS) version 20.0 for Windows (SPSS
Inc., Chicago, Illinois, USA).

Results

The mean age of the nurses included in the study was
28.39+4.57 years, and their total professional experience
was 70.40+50.05 months. A majority of the participants
(51%) lived with their families, 80.4% were female,
74.3% were university graduates, and 65% were single.
Similarly, 75.5% had no intention of leaving the profes-
sion, 82.2% had no chronic health problem, 81.6% had
cared for COVID-19 patients, and 58.4% had not had a
COVID-19 infection. The proportion of nurses who had
had a problem with patient safety but who had not re-
ported it was 54.9% (Table 1).

The nurses’ mean score for coronavirus (COVID-19)
fear levels was 16.67+6.88, and it was found that they ex-
perienced coronavirus fear at a low level (Table 1). Coro-
navirus fear levels were high in those who intended to
leave the profession (p=0.000), those who had a chron-
ic illness (p=0.02), and those who had had no training
on COVID-19 (p=0.003). Coronavirus fear levels were
higher in those aged 26-30 than in those aged 21-25
(p=0.01, Table 2).

The nurses’ mean total score on the Patient Safety
Attitude Questionnaire was 141.70+27.78, showing that
they had a positive attitude to patient safety. Total scores
related to the subscales show that the highest score was
obtained from teamwork climate (39.84+8.94) and that
the lowest score obtained was from stress recognition
(15.28+4.88) (Table 1). Mean patient safety attitude
scores were high in nurses who were aged 31 or above
(p=0.000), those with a total professional experience of

Table 1. Nurses’ socio-demographic and descriptive
characteristics

n (%)
Age 21-25 years 45(18.4)
26-30 years 151(61.6)
31 years or more 49 (20)
Total professional experience 1-5 years 163 (66.5)
6-10 years 49 (20)
11 years or more 33(13.9)
Do you live alone at home? Yes 83(33.9)
No. With my family 125 (51)
No. With a friend 37(15.1)
Gender Female 197 (80.4)
Male 48(19.6)
Educational status Health vocational high school 18(7.3)
Ordinary degree 30(12.2)
Honours degree 182 (74.3)
Postgraduate (Masters/Doctorate) 15(6.1)
Marital status Married 85(34.7)
Single 160 (65.3)
Place of work Ward 73(29.8)
ICU 139(56.7)
Operating theater 16 (6.5)
Other 17 (6.9)
Work status Clinician/Ward nurse 228(93.1)
Nurse manager 17(6.9)
Working arrangement Always daytime 38(15.5)
Shift (night/day) 194(79.2)
Always night 13(5.3)
Average weekly working hours <40 hours 87(35.5)
> 40 hours 158 (64.5)
Intention to leave the profession Yes 60 (24.5)
No 185 (75.5)
Do you have a chronic illness problem? Yes 44(18)
No 201(82)
Have you cared for COVID-19 patients? Yes 200 (81.6)
No 45(18.4)
Have you had a COVID-19 infection? Yes 102 (41.6)
No 143 (58.4)
Have you had training on COVID-19? Yes 179 (73.1)
No 66(26.9)
Have you had psychological support because of COVID-19?
Yes 6(2.4)
No 239(97.6)
Have you had training on patient safety? Yes 219(89.4)
No 26(10.6)
Have you had any problems with patient safety? Yes 71(29)
No 174 (71)
If you had a patient safety problem, did you report it? Yes 32(45.1)
No 39(54.9)

Fear of COVID-19 Scale score (7-35)16.67+6.88 (min.7—max.35)
Patient Safety Attitude Questionnaire total score

(46—230)141.70+27.78 (min.69—max.225)

Work Satisfaction (11-55) 29.42+9.75 (min.11-max.55)

Teamwork climate (12-60) 39.84+8.94 (min.15-max.59)

Safety climate (5—-25)Perceptions of management (7-35)  16.68+4.54 (min.5—max.25)

Stress recognition (5-25) 22.82+16.53 (min.7—max.25)

Working conditions (6-30)  15.28+4.88 (min.5—-max.25)

18.69+3.94 (min.8—max.30)

Table 2. Factors affecting nurses’ coronavirus fear levels?
M=SD P
Age 21-25 years 14.245.75
26-30years  17.53+7.37 0.01*
31yearsormore  16.31+5.7

Intention to leave the profession Yes 19.4+8.61

No 15.79+5.99 <0.001
Chronic health problem Yes 18.72+7.21

No 16.22+6.74 0.02*
COVID-19 training Yes 15.88+6.33

No 18.82+7.85 0.003*
aSignificant difference at p<0.05; value in bold: significant;
ANOVA, Students t test
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Table 4. Correlation between nurses’ COVID-19 fear levels and attitudes to patient safety?

Patient Safety Attitude Questionnaire

Work Satisfaction  Teamwork climate  Safety climate  Perceptions of management  Stress recognition ~ Work conditions Total
Fear of r P r P r P r P r p r P r p
(ovID-19 002 078 010 010 004 060 -0.04 0.58 018 0005 023 <0001 -007 027

ar: correlation coefficient; using Pearson’s correlation analyses

>11 years (p=0.000), those who were married (p=0.001),
those who were nurse managers (p<0.001), those whose
mean weekly working hours were <40 (p<0.001), those
who did not plan to leave the profession (p<0.001),
those who were not caring for COVID-19 patients
(p<0.001), those who had had training on COVID-19
(p<0.001), and those who had had training on patient
safety (p=0.001). Also, mean scores on patient safety at-
titudes were higher in those who lived with their fami-
lies compared with those living with friends (p=0.01), in
those working in the operating theater compared with
those working on the ward or in the intensive care unit
(ICU) (p=0.000), and in those permanently working
in the daytime compared with those doing shift work
(p=0.001) (Table 3).

There was respectively a very weak and a weak neg-
ative correlation between the nurses’ patient safety at-
titudes sub-dimensions of stress recognition (r=-0.18)
and working conditions (r=-0.23) and their level of fear
of coronavirus (Table 4).

Discussion

Nurses have an important role in ensuring patient safety,
because they provide care directly to patients.® During
the pandemic, feelings such as stress, anxiety, depres-
sion, fear and exhaustion threatened the maintenance of
patient safety practices.'>** No studies were found in the
literature examining the relation between patient safe-
ty attitudes and COVID-19 fear levels in nurses. In this
study, nurses’ COVID-19 fears and patient safety atti-
tudes during the pandemic were examined. In the liter-
ature, it is known that nurses’ attitudes to patient safety
are positive.*? The results of this study are similar to
the literature. However, it is noticeable that the nurses’
attitudes to patient safety were not at a high level. A pos-
itive patient safety attitude is important to prevent un-
wanted events from occurring.” Health professionals’
training on patient safety is an important factor affect-
ing patient safety.*® Unver and Yenigiin reported that the
attitudes to patient safety of nurses who stated that they
had received patient safety training were higher.”® This
study reached similar conclusions.

The study found that the most positive attitude re-
garding patient safety pertained to teamwork climate
and that the most negative attitude pertained to stress
recognition. Similar conclusions have been reached in
different studies.”?**! Teamwork among health work-
ers is necessary not only to ensure patient safety but

also to improve work satisfaction and the stress levels
of personnel.*** It is also reported in different studies
examining the attitudes of nurses to patient safety that
the lowest score was obtained on the sub-dimension of
stress recognition.’** Stress recognition is related to the
recognition of the effect on work performance of stress
factors relating to nurses’ work.*! In this study, it can be
said that nurses who were aged 31 or above, were mar-
ried, worked in the operating theater, and did not intend
to leave the profession had better mechanisms to recog-
nize stress in the workplace, and thought that their dai-
ly work performance was affected in stressful situations.

Work satisfaction is defined as a person’s positivi-
ty in relation to their work experience.?! In this study,
work satisfaction had the second highest score in nurs-
es. Labrague et al. found that the coronavirus fear levels
of nurses in the Philippines were 19.92+6.15, and that
higher COVID-19 fear levels were correlated with in-
creasing psychological stress, lower work satisfaction,
decreasing health perceptions and an increasing in-
tention to leave the profession.® Baysal et al. found that
during the pandemic, the COVID-19 fears of nurses in
Turkey, Brazil, Spain and Italy were above average, and
that they had a negative effect on the quality of their pro-
fessional life.”” Factors such as inadequate personnel and
resources, lack of administrative support and teamwork,
low job satisfaction and an excessive workload have
a negative effect on patient safety.”” It has been reported
in previous studies that nurses working excessive hours
had lower scores on patient safety than those working
fewer hours.*>***” Similar conclusions were reached in
this study.

Hu et al. found that nurses working in China in the
city of Wuhan during the COVID-19 outbreak report-
ed a high level of fear (30.41+7.60)." In other studies,
mean scores of the level of fear of coronavirus in nurs-
es have been found to be 20.23+5.87 and 25.09+7.29.141°
Similarly, coronavirus fear levels in health workers have
been found to be high.'>*® In contrast to these findings,
the coronavirus fear level of nurses in this study was low
(16.67+6.88). Gaining knowledge and experience on
the patient group which they encountered during the
pandemic may have helped nurses to cope with stress.
It is reported in the literature that COVID-19 fear in-
creased in nurses who had not taken part in training on
COVID-19.%"* Having better information and knowl-
edge to be able to cope in emergency situations can
minimize nurses’ COVID-19 fears.* In this study also,
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coronavirus fear levels were high in nurses who had not
had training in COVID-19. In addition, coronavirus fear
levels were low and the total score of patient safety atti-
tude and the scores on all sub-dimensions except secu-
rity climate were found to be high in nurses who did not
intend to leave the profession compared with ones who
did. Nurses who were not content with their work have
a greater tendency to make medical errors.* Identifying
and reporting medical errors is one of the most signifi-
cant steps toward the adoption of measures to increase
patient safety.”” For this reason, not reporting or under-
reporting negative events obstructs measures to ensure
patient safety. In the study, a significant proportion of
the nurses who had experienced a problem relating to
patient safety stated that they had given a false report
or had not reported it. In other studies, the proportion

of nurses giving false reports was found to be low.?****!

Study limitations

A limitation of this study is that selection was biased
because of the use of a questionnaire. The fact that this
study was conducted at a single center was another lim-
itation. Apart from these, the cross-sectional nature of
the current study precludes the causal effects. The results
obtained did not express the exact causal relationships
between the variables.

Conclusion

It was found in this study that the nurses’ fear of corona-
virus was low and their attitudes to patient safety were
positive, but that the correlation between them was not
significant. The proportion of nurses who had experi-
enced a problem concerning patient safety and had nev-
ertheless reported it was not at the desired level. It is
thought that there is a need for studies to improve the
conditions whereby unwanted incidents occur which are
a risk to patient safety but which are not reported. Ad-
aptation of nurses working in COVID-19 wards must be
ensured, and the necessary training should take place reg-
ularly with the benefit of up-to-date information. Nurses’
experiencing of physical, social and psychological prob-
lems relating to the COVID-19 pandemic should be fol-
lowed up in the long term. In addition, an assessment
should be made of the reflection in health care service of
these problems which may occur. Nurses’ working hours
should be adjusted, taking these problems into account.
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ABSTRACT

Introduction and aim. The use of complementary medicine applications is increasing due to the interest of society. We aimed
to assess the attitudes, behaviors, and awareness of the patients who applied to a primary care unit towards complementary
medicine practices.

Material and methods. This cross-sectional study was conducted with the voluntary participation of 562 individuals who admit-
ted in a primary care unit. The data was collected through face-to-face interviews through a research questionnaire form and the
Complementary, Alternative, and Conventional Medicine Attitudes Scale between 20 June-20 August 2021. The sample size was
calculated with the OpenEpi v3.01program and statistical analyzes were performed using the SPSS-24 package program.
Results. Their mean age was 39.73+12.95 years and women accounted for 55.5% (n=312) of all participants. The most known
complementary medicine methods were phytotherapy, acupuncture, and cup therapy. The information sources of the partici-
pants about Complementary Medicine were mostly people around them; only 31.1% of them consulted a doctor. The mean to-
tal scale score was 111.45+19.08. Those with chronic diseases, employees, who had COVID-19 disease, high educational status,
and those who evaluated their health status as good had more positive attitudes towards complementary medicine practices.
A weak negative correlation was found between age and total scale score.

Conclusion. Although positive attitudes towards complementary medicine practices are exhibited, health professionals are
consulted at very low rates as a source of information. Health care providers must make arrangements and plans to provide
this increasing interest from reliable sources.

Keywords. attitudes, complementary medicine, primary care

Introduction different cultures, which can or cannot be explained. It is

Complementary medicine (CM) refers to holistic prac-
tice. It focuses on health promotion and disease pre-
vention by combining evidence-based and traditional
medicine.! According to the World Health Organization
(WHO), CM is a set of knowledge, skills, and practic-
es based on theories, beliefs, and experiences specific to

used to diagnose, treat, and prevent physical and mental
diseases and promote health.?

From the past to the present, many people resort
to traditional and CM practices for treating diseas-
es, preventive and cultural purposes. CM preference
varies according to country, geographical region, ed-
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ucation level, beliefs, and social and cultural factors.?
Some people prefer modern medical practices and
have a negative attitude towards CM, while others val-
ue CM because it is compatible with their health stan-
dards and beliefs.

According to the World Health Organization 2019
report, 170 (88%) of the 194 member countries have
officially accepted the use of CM through the develop-
ment of national policies, laws, regulations, and pro-
grams.® More than 100 million Europeans are currently
CM users. One-fifth of these regularly use CM, and the
same number of people prefer health services that in-
clude CM.>¢ It has been reported that there are much
more CM users in Africa, Asia, Australia, and North
America.’” It has been reported that more than 40% of
the population in countries such as the USA, Germa-
ny, Switzerland, Cuba, Japan, and Chile; 86% in Korea
and 60% in China use CM.*? Studies conducted in Tur-
key demonstrated that, the use of CM is between 37%
and 76%." According to 2018 WHO survey, States in
the Western Pacific Region reported that CM was used
by 93% of their communities.’

In a study conducted in the United States, it was
concluded that healthy adults and people with chron-
ic diseases have the potential for additional benefits of
CM alongside modern medicine, treatment beyond the
scope of modern medicine, the avoidance of unwanted
side effects of treatments, and the relatively lower cost of
some CM treatments, use CM therapies."

The widespread use of CM in Africa and some de-
veloping countries can be attributed to its easy availabil-
ity.!? For example, while the ratio of traditional healers
to the population in Africa is 1:500, the ratio of medical
doctors to the population is 1:40 000." In some coun-
tries where the conventional healthcare system is fair-
ly well established, such as Singapore and the Republic
of Korea, 76% and 86% of the relevant populations still
commonly use CM due to cultural and historical influ-
ences.'* Studies have reported that CM users have pos-
itive effects.!>*¢

Positive factors that lead individuals to CM are: The
perception that CM is safer and more natural, the feel-
ing of keeping the treatment under control with the ac-
tive role of the patient, the absence of invasive methods,
the treatment practitioners dedicating much time to the
patient, a view that is compatible with their lifestyles
and belief systems and an effort to seek a holistic ap-
proach to medical care.*

Other reported factors leading to the use of CM
treatments are; inadequate doctor-patient relationship,
long waiting time, limited time to be allocated to the pa-
tient, dissatisfaction with medical health services, fear of
the side effects of medical treatments, rejection of med-
icine, insecurity, and being desperate for recovery of the
disease.”

In many countries, modern and CM treatment meth-
ods have been applied together for years. The traditions,
customs, and beliefs of the society, easy access to CM
treatment products, and health needs that cannot be met
in modern medicine are among the factors that cause
people to turn to CM. In addition, orientation towards
the natural, suspicion of current care and treatment
methods, fear of possible side effects, cognitive, emotion-
al, and sociocultural characteristics, behaviors, and atti-
tudes are included. Inadequacies in treating cancer and
some chronic diseases, helplessness, hopelessness, dif-
ferent expectations, and ignorance psychologically over-
whelmed the patients and led them to these practices.'s

In the United States, it is estimated that between 28
and 94 percent of rheumatic disease patients, and about
90% of cancer patients, have tried CM treatment."” In
France, patients with chronic musculoskeletal disease
accounted for a more significant proportion of visits to
CM practitioners.'® Many patients with multiple scle-
rosis resort to CM treatments.'® Based on data from
national monitoring of CM services in China, the top
five diseases admitted to CM hospitals in 2008 were
cerebrovascular disease, slipped intervertebral disc,
hemorrhoids, ischemic heart disease, and essential hy-
pertension, and this can be interpreted as people with
diseases tend to use CM more."”

Determining attitudes and behaviors towards CM
practices at individual and social levels will facilitate
health care planning.?

Aim

This study aimed to evaluate the attitudes, behaviors,
and awareness of patients who applied to a primary
care unit towards CM practices. Another goal was to
investigate whether the participants were intellectually
compatible with CM, their dissatisfaction with modern
medicine, and their holistic view of health.

Material and methods

Ethical approval

Patients were provided with detailed information about
the procedures and they signed written consent forms.
The approval of the ethics committee was obtained be-
fore initiation of the study (meeting date; 18/06/2021,
decision number; 2021/3309). All procedures per-
formed in this study involving human participants were
in accordance with the ethical standards specified by the
institutional and national research committee and with
the Helsinki Declaration and its later amendments or
comparable ethical standards.

Study design and participants

In this cross-sectional study volunteers over 18 years
old, who applied to a primary care unit for any reason
but with no psychiatric disease, were included.
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The sample size was calculated with the OpenEpi v3.01
program based on the registered population of 3900
adult people served by the primary care unit, and it was
found to be at least 558 with a 5% significance level,
95% confidence interval, and 99% power. To exceed this
number, the study was completed with 562 participants.

Data collection
In the socio-demographic characteristics form, the par-
ticipants’ age, gender, marital status, education level, in-
come, chronic diseases, whether they smoked, whether
they had the COVID-19 disease, and the COVID-19 vac-
cination were questioned. In addition, which of the men-
tioned CM applications they knew, which ones they used
and found effective, their information sources, for what
purpose they used CM methods, and whether they want-
ed to receive consultancy on this issue were questioned.
Complementary, Alternative, and Convention-
al Medicine Attitude Scale (CACMAS): CACMAS was
developed to measure how health care recipients’ atti-
tudes affect their use of complementary medicine treat-
ment methods. The Turkish validity and reliability study
of the CACMAS, which was developed by McFadden
et al.*! in 2010, was conducted by Kose et al.* in 2018.
CACMAS includes three sub-dimensions: an intellectual
view towards CM, dissatisfaction with modern medicine,
and a holistic view of health. It is arranged in the form
of a seven-point Likert scale. The scale consists of twen-
ty-two positive items, and five (1, 4, 8, 9, 26) are negative
statements. Items with negative statements were scored
in reverse (7-6-5-4-3-2-1) when analyzing. Increasing
subdimensional scores indicate a more positive attitude
towards CM (for example, higher scores show more dis-
satisfaction with modern medicine). The minimum score
on the scale is 27, and the maximum score is 189 points.
The scale does not have a cut-off value, and people have a
positive attitude towards CM as the score increases.

Statistical analysis

Statistical analysis was performed using the Statisti-
cal Package for Social Sciences version 24 (IBM, Ar-
monk, NY) software. Participants with missing values
in an outcome variable were excluded from any analy-
sis of that variable. Descriptive statistics were expressed
as mean, standard deviation, minimum-maximum val-
ues, frequency, and percentile. Student’s t-test and One-
Way ANOVA tests were used to evaluate the relations
between scores and socio-demographics. Pearson cor-
relation and Logistic regression analysis were used. A
p-value less than 0.05 was considered statistically signif-
icant with a 95% confidence level.

Results
A total of 562 participants, 312 women (55.5%) and 250
men (44.5%) were included in the study. The mean age

of the participants was 39.73+12.95 years old. There
was no statistically significant difference between the
genders in terms of age (p=0.172). Of the participants,
54.4% were married, 55.0% had a chronic disease, and
63.9% had regular health checks even if they had no
complaints. The socio-demographic characteristics of
the participants are shown in Table 1.

Table 1. The socio-demographic characteristics of the 562
participants who admitted to a primary care unit during
the COVID-19 pandemic in Turkey

n %
Gender
Female 32 55.5
Male 250 445
Marital Status
Married 306 54.4
Single 256 45.6
Chronic disease
Present 253 45
Absent 309 55
Smoking Status
Smoking 169 30.1
Never smoked 177 315
Quitted smoking 216 384
Education level
Illiterate 23 4.1
Primary school 99 17.6
High school 238 43
University 135 24.1
Master degree 67 1.9
Income status
Income less than expenses 154 274
Income equal to expenses 304 54.1
Income more than expenses 104 18.5
Working status
Still working 352 62.6
Not working 210 374
Self-Assessment of Health Status
Perfect 202 35.9
Good 228 40.6
Not bad 98 17.4
Bad 34 6.1
Having Regular Check-Up Examinations
Yes 359 63.9
No 203 36.1
Having had COVID-19 disease
Yes 317 56.4
No 245 436
COVID-19 vaccination status
Vaccinated 401 7.4
Unvaccinated 161 28.6
Using CM for COVID-19
Yes 159 283
No 403 7

* CM - complementary medicine; COVID-19 - coronavirus
disease 19
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The rates of participants knowing that the given CM
treatment methods exist, believing that the method is ef-
fective, and using the method are presented in Table 2.

Table 2. Awareness, beliefs, and experiences of 562
patients applying a primary care unit in Turkey, about CM
treatment methods during the COVID-19 pandemic*

Knew the method  Believed thatthe  Used the method
exists method is effective

n % n % n %
Acupuncture 407 724 330 58.7 67 1.9
Phytotherapy 479 85.2 459 81.7 464 82.6
Hirudotherapy 344 61.2 178 317 103 183
0Ozone Therapy 153 27.2 128 22.8 54 9.6
Cup Therapy 435 774 384 68.3 198 35.2
Hypnosis 129 230 102 18.1 21 37
Homeopathy 55 9.8 40 7.1 32 5.7
Prolotherapy 45 8 45 8 27 48
Chiropractic 29 52 29 52 12 21
Osteopathy 44 7.8 44 7.8 19 34
Larvae treatment 14 25 14 25 0 0
Apitherapy 76 13.5 70 12.5 39 6.9
Musicotherapy 12 19.9 96 171 49 8.7

* CM - complementary medicine; COVID-19 - coronavirus
disease 19; more than one method was ticked

Those who consulted a doctor for information and
counseling about CM methods and use, comprised
31.1% of the participants (n=175). Among them, 39.4%
(n=69) could not receive counseling because the doctor
stated that he/she did not know these methods.

The most common source of information about CM
was the people around them, such as friends and rela-
tives, with 75.4% (n=424), secondly television and the
internet with 64.4 % (n=362). Only a few, such as 37.9%
(n=213), received information from health personnel,
and 22.2% (n=125) stated that they obtained informa-
tion by reading a book about CM methods.

Of the participants, 73.8% thought traditional and
CM practices were reliable-due to no side effects or com-
plications. The reasons why they use these methods are
shown in Table 3. Participants who experienced CM
treatment methods were more likely to believe that the
method was effective (p=0.005 for acupuncture, p=0.001
for phytotherapy, and p=0.001 for cupping therapy).

The total and sub-dimensional scores of the CAC-
MAS are listed in Table 4. CACMAS total and subdimen-
sional scores were compared with marital status, and no
statistically significant difference was found (p=0.910,
p=0.235, p=0.517, p=0.473, respectively). The scores of
the employees were found to be higher than those who
were not working (p=0.001). Total scale scores and holis-
tic view of health sub-dimension scores of those with any
chronic disease were higher than those with no chronic
disease (p=0.001, p=0.003, respectively).

Table 3. Indications of CM treatment methods in 562
participants in a primary care unit during the COVID-19
pandemic in Turkey*

n %
To relieve muscle and joint pain 87 15.5
Lose weight 62 n
According to religious belief 166 29.5
Common cold 445 79.2
Skin defects 69 123
Physician advice 59 10.5
No other option for treatment 49 8.7
For a rapid recovery 391 69.6
Failure to benefit from medications 142 253
Having side effects of drugs 122 217
To prevent disease progression 68 12.1

* CM - complementary medicine; COVID-19 - coronavirus
disease 19; more than one method was ticked

Table 4. Total and sub-dimensional CACMAS scores of
the 562 participants who admitted to a primary care unit
during the COVID-19 pandemic in Turkey*

CACMAS Mean + SD
Intellectual Perspective on Complementary Medicine 30.91+7.79
Dissatisfaction with Modern Medicine 40.16+9.05
Holistic View of Health 40.37+8.28

Total score 111.45+19.08

* SD - standard deviation; CACMAS - Complementary,
Alternative, and Conventional Medicine Attitudes Scale;
COVID-19 - coronavirus disease 19

Total scores of the CACMAS of those who had
COVID-19 disease and those who used CM methods to
protect or treat COVID-19 were found to be statistical-
ly significantly higher (p=0.048, p=0.010, respectively).
There was no significant relationship between the scores
obtained from the scale and whether or not to have the
COVID-19 vaccine. Table 5 shows the comparison of the
scores obtained from the scale with related conditions.

A statistically significant relationship was found
between the education level of the participants and
the total and sub-dimension scores of the CACMAS
(p<0.001). A strong positive correlation was found be-
tween education level and total scale score (Pearson cor-
relation coefficient: 0.751, p<0.001). It was determined
that those with master’s degrees received higher scores
on the scale.

Income status had no effect on the total scale score
and sub-dimension scores (p>0.05). According to the
health status self-assessment scale, those who evalu-
ated their health status as bad, had statistically signifi-
cantly lower scores from the CACMAS scale (p=0.003,
p=0.018, p=0.002, p=0.002, respectively).

The intellectual perspective on CM and dissatisfac-
tion with modern medicine sub-dimension scores of
those who have never smoked were significantly lower
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than those who smoked and quitted (p<0.001, p<0.001,
respectively). The Holistic View of Health sub-dimen-
sion scores and total scale scores of current smokers
were higher than non-smokers (p=0.026, p<0.001, re-
spectively). There was a weak negative correlation be-
tween age and total scale score (Pearson correlation
coefficient: -0.187, p=0.001).

Discussion

This study focuses on the participants’ awareness of the
CM methods and attitudes towards CM practices among
patients presenting to a primary care unit for any rea-
son. Most of the participants (85%) had heard about at
least one CM method and had positive attitudes towards
it. Nearly three-quarters stated that CM information
sources were the people around them. Only a quarter
had obtained information from a healthcare profession-
al. Those with chronic diseases, those who recovered
from COVID-19 disease, and employees had more pos-
itive attitudes towards CM methods.

In the present study gender did not have any sig-
nificant effect on CACMAS scores. Studies show that
women use CM methods more than men.??* It has been
reported that low income, low education level, poor
health status, depressed mood, and presence of chron-
ic disease are associated with a positive attitude towards
CM in women.**? It has been reported that female med-
ical students thought physicians should have knowl-
edge about traditional and CM methods at a higher rate
than males and had more positive attitudes towards CM
methods.*

It has been found that traditional medicine users are
older than those who prefer modern medicine, religion
is more important in their lives, and their economic sit-
uation and health are worse.” The current study pre-
sented a weak negative correlation between age and total
scale score. The American population aged between 45-
54 years old had significantly increased trust and belief
in CM. However, it has been found that confidence in
some CM methods is lower in the elderly because of be-
ing unfamiliar with their culture.”*?

Among the participants who consulted a doctor,
more than one-third stated that the doctor did not know
these methods, and this may be because CM methods
are still not included in the medical school curriculum.
It was found that first-year medical school students were
more willing to receive CM training than third-year stu-
dents. The education received in medical faculties affects
physicians’ attitudes towards CM.*

Lack of communication between physicians and pa-
tients about CM practices has been emphasized in many
studies.” Similarly, in the present study, the information
sources of the participants about CM are mostly the ex-
periences of the people around them. The rate of getting
information from a health professional on this subject

is only one-third. In a study conducted with cancer pa-
tients, patients with pain due to chronic inflammatory
diseases, and chronic dialysis patients, it was found that
patients and healthcare professionals did not have suffi-
cient information about CM methods, and better com-
munication is needed.**** Physicians who evaluate the
individual as a whole with all organ systems need to in-
crease their level of knowledge in order to direct their
patients to accurate and reliable information about these
methods, which are becoming increasingly popular.*

Traditional medicine methods and public health
services are expected to be evidence-based. However,
scientific explanations and evidence were less important
for the personal use of these methods. There are insuf-
ficiently illuminated gaps in understanding risk and in-
dividual and structural perspectives between CM users
and medical practitioners, which may cause health risks
and uncertainties associated with CM. It affects com-
munication between doctors and CM users and may
adversely affect CM users’ access to community health
services.” Knowing the indications for CM and guiding
the patients in their decisions will accelerate the access
to the correct information and the recovery.* Despite
their limited knowledge, the rate of those who find the
CM methods safe-was about 78%, which is high. This
can be considered as the limited side effects of the meth-
ods and the fact that the users have achieved targeted
benefits.

Total scores of the CACMAS of those who had the
COVID-19 disease and those who used CM methods to
prevent or treat COVID-19 were higher. COVID-19 ep-
idemic, which can be fatal, and prognosis, residual ef-
fects are unpredictable besides substandard treatment,
increased the sense of uncertainty in people. High scores
may be associated with this.

Having a healthy lifestyle or evaluating the state of
health as good and religious and ideological views are
closely related to the use of CM and belief in CM. Person-
al factors and satisfaction with traditional medicine do
not affect the level of belief in CM.* In the current study,
approximately 30% of participants preferred CM meth-
ods due to their religious beliefs. The total scores and ho-
listic view of health sub-dimension scores of those who
used a CM method for any reason were higher. It was de-
termined that as the education level increased, positive at-
titudes towards CM increased, and those who evaluated
their health status as good got higher scores on the scale.
In addition, those with higher education levels had high-
er total and sub-dimension scores and more information
about CM methods. Although some CM methods require
high cost, no relationship was found between income lev-
els and scale scores.

Side effects of medical treatments, fatigue, and joint
pain are the most common reasons for CM use.* Pain,
depression, and fatigue are the most common reasons
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for CM use and the symptoms that most benefit from
CM methods.”

The most common reason for using CM was to get
rid of cold and flu, with a high rate of 80% in the pres-
ent study. The rate of those who stated that they used
CM methods because they had a disease that there was
no other remedy with modern medical methods was ap-
proximately 1/10. Only ten percent of the participants
used the CM method under the advice of a physician.
Two third of the participants experienced these methods
to achieve a rapid recovery, and one-fourth preferred
them as they did not benefit from the drugs recom-
mended by modern medical methods.

The holistic view of the health sub-dimension scores
of those with any chronic disease was higher, and this
can be since those with chronic diseases tend to search
more on CM methods.

In a study among physicians, the most known CM
methods were acupuncture, aloe vera, and high-dose vita-
min C.* In a palliative care center, it was found that there
was a very high prevalence of CM use, and the most fre-
quently used methods were aromatherapy, homeopathy;,
and vitamins, respectively.*® Cancer patients’ most fre-
quently used CM methods were acupuncture, homeopa-
thy, herbal medicine, and traditional Chinese medicine.”
The present study found that homeopathy is among the
least known and used CM methods. In a study conduct-
ed with nurses, the most well-known methods were mas-
sage, herbal therapy, acupuncture, and prayer therapy.
The least known methods were osteopathy and home-
opathy.*” Similarly, in the present study, the most known
methods were phytotherapy, cupping, and acupuncture,
while the least known were larval treatment, chiropractic,
and osteopathy, followed by homeopathy.

In a study conducted in Turkey, it was reported that
visual analog scale scores decreased after the use of CM
for pain complaints.” In this study, the participants who
used the mentioned methods believed that the method
was highly effective.

This study has some limitations. The fact that the
participation was voluntary may have resulted in more
participation from those interested in CM. Those who
were previously diagnosed with a psychiatric illness
were not included in the study as they might have diffi-
culty filling out the questionnaire and scale used in the
study. Considering that these patients may have a great
interest in CM, it may have caused a lack of results. Fur-
ther studies can be planned by developing appropriate
scales for these patients. As another limitation, there
may be some CM practices that participants do not re-
member or treatments they do not consider as CM.

Conclusion
There is an increasing interest in CM treatment methods
in society. Being older, female, having chronic diseas-

es, having a high level of education, and having diseases
with inadequate treatment methods have a higher pos-
itive effect on attitudes towards CM. Patients’ aware-
ness and information resources are insufficient. There is
a need for new informative approaches targeting inter-
ested patients and physicians to access accurate infor-
mation from reliable sources. The increasing belief and
demand for CM should be taken into account.
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ABSTRACT

Introduction and aim. Tumour necrosis factor-alpha (TNF-a) belongs to the cytokine family TNF/TNFR. As a multifunctional
cytokine, TNF-a plays a significant role in diverse and a variety of cellular events such as cell survival, proliferation, differentia-
tion, and death. As a pro-inflammatory cytokine, TNF-a acts as a bridge between inflammation and carcinogenesis. Receptor
for advanced glycation end products (RAGE) are cellular receptors belonging to the immunoglobulin superfamily. As one of the
primary mediators of innate immunity, acute and chronic inflammatory disorders, and certain cancers, RAGE signaling plays an
important role. The aim of the present study is to analyze the prognostic significance of salivary TNF-a and RAGE in oral squa-
mous cell carcinoma.

Material and methods. A study was conducted testing saliva samples collected from ten patients with well-differentiated and
moderately differentiated oral squamous cell carcinomas. To determine the levels of TNF-a and RAGE in unstimulated saliva
from patients, an ELISA kit from RAY BIOTECH was used for the study, and the readings were read at 450 nm. Statistical analysis
was performed using SPSS software. Version 23 of SPSS was used to plot the standard curve. Statistical comparisons were done
using Mann-Whitney U test and ROC analysis.

Results. Salivary TNF-a and RAGE in patients were considered to be induced by radiotherapy at a higher level in moderately
differentiated squamous cell carcinoma when compared to well differentiated squamous cell carcinoma. Thus, there is an in-
crease in the induced Salivary TNF-a and RAGE levels by radiotherapy with increase in the histological stages of oral squamous
cell carcinoma. The statistical analysis also proved the same.

Conclusion. Hence salivary TNF-a and RAGE may be used as a biomarker for oral cancer to predict the prognosis.

Keywords. biomarker, oral squamous cell carcinoma, prognosis, RAGE, saliva, TNF-a

Introduction cancers arise in the mouth, on the tongue, in the tonsils
Oral squamous cell carcinoma (OSCC) is a malignant and oropharynx, in the gums, on the floor of the mouth,
tumor that is located in the upper part of the digestive and elsewhere in the oral cavity.! They can be found in
system. 54010 new cases of oropharyngeal cancer were re- the lips and minor salivary glands of the oral cavity. Most
corded in 2021 based on cancer statistics. Most of these people diagnosed with these cancers are older than 63,
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though some younger people can also be affected. About
20% of cases occur in people younger than 40. Whites are
slightly more likely to be affected than Blacks. According
to the National Cancer Institute, the lifetime risk of de-
veloping oral cavity and oropharyngeal cancer is about
1 in 60 (1.7%) for men and 1 in 140 (0.71%) for women.
The risk of mouth and throat cancer is also influenced by
a number of other factor.? During the past 20 years, the
overall rate of new cases of oral cavity and oral squamous
cell carcinoma has only slightly increased. Yet during this
same time, both women and men have seen an increase
in OSCC associated with human papillomavirus (HPV)
infection. Over the last 30 years, these cancers have expe-
rienced a decline in death rates.’

The assay for salivary biomarkers has developed
tremendously in recent years. Many omics technolo-
gies, including proteomics and transcriptomics, have
been applied to analyze salivary constituents.* Among
the newer additions to the omics field, metabolomics
examines biofluids, cells, and tissues for metabolites.
Molecular substances such as these are substrates, in-
termediates, or products of biochemical reactions.®
Cells, tissues, and organisms respond physiologically or
pathologically to such molecules depending on their ge-
netic properties and environmental exposure.®

Tumour necrosis factor - alpha (TNF-a) is a mem-
ber of the TNF/TNEFR cytokine family.” TNF-a is mainly
involved in the maintenance of the source and homeo-
stasis of the basic immune system, inflammation, and
host defense.® It is a type II transmembrane protein with
an intracellular N terminus. It has a particular signaling
potential both as a membrane-integrated protein and as
a soluble cytokine released after proteolytic cleavage.”!!
TNF-a has regulatory soluble functions on various cru-
cial physiological processes such as synaptic plasticity,
learning and memory, and astrocyte-induced total syn-
aptic strengthening TNF-a is a multifunctional cytokine
that plays an important role in diverse and a variety of
cellular events such as cell survival, proliferation, differ-
entiation, and death.'** As a particular pro-inflamma-
tory cytokine family, Tumor necrosis factor is secreted
by the inflammatory cells, which may be involved in in-
flammation and leads to carcinogenesis.

As a major proinflammatory cytokine, TNF-a is
able to act as an endogenous tumor promoter to bridge
inflammation and carcinogenesis. In regard to cancer,
TNF-a plays a double role."* On one hand, TNF-a could
be an endogenous tumor promoter, because TNF stim-
ulates cancer cells’ growth, proliferation, invasion and
metastasis, and tumor angiogenesis. On the other hand,
TNF-a could be a cancer killer."® The property of TNF-a
in inducing cancer cell death makes it potential cancer
therapeutic, although much effort is needed to decrease
its toxicity for systematic TNF-a administration. It is
also aimed at sensitizing cancer cells to TNF-a induced

apoptosis by inhibiting survival signals such as NF-«B,
by combined therapy.'®

Receptor for advanced glycation end-products
(RAGE) is a cell surface receptor that belongs to the im-
munoglobulin (Ig) superfamily. RAGE signaling plays
a central role within the inflammatory response, me-
diating aspects of innate immunity, acute and chronic
inflammatory conditions, and certain cancers.””?* Ac-
tivated RAGE recruits extracellular signal-regulated
kinase-1 and -2 (ERK-1/2), leading to downstream ac-
tivation of NF-kB via the MAP kinase pathway.*!

The human RAGE gene has a short 3' UTR, eleven ex-
ons, and a 5' flanking region that regulates its transcrip-
tion. It is found on chromosome 6 in the class III area of
the major histocompatibility complex. RAGE mediates
physiological and pathological consequences by interact-
ing with a number of ligands, each of which is linked to a
specific illness. > RAGE plays multiple roles in cancer cells;
RAGE-HMGBI interaction stimulates tumor invasiveness
and growth.? Moreover, HMGB1-DNA complexes trigger
the association of RAGE with Toll-like receptor 9, which
is important for the immune reaction to pathogens.'® The
whole saliva represents a posh balance among local and
systemic sources. This enables the appliance of saliva with-
in the diagnosis not just for exocrine gland disorders but
also for oral diseases and systemic conditions. The role of
saliva as a diagnostic tool in detecting oral squamous cell
carcinoma is currently under research, the prognostic val-
ue of RAGEs in head and neck cancers looks promising.

The role of TNF- a and RAGE:s in head and neck
cancers and their prognostic use is now being studied
oft-lately, but the expression of RAGEs within the sali-
va in post-radiation therapy is not yet elucidated as im-
mediate cellular damage after irradiation is supposed to
result in cytokine-mediated multicellular interactions
with induction and progression of inflammatory and fi-
brotic tissue reactions.

Aim

Thus, this study aims is to analyze the prognostic sig-
nificance of radiation induced salivary TNF- a and
RAGE in oral squamous cell carcinoma with the fol-
lowing objectives: i) to elucidate the expression and lev-
els of TNF-a and RAGE expression within the salivary
samples of post-radiation oral squamous cell carcinoma
of various stages, ii) to determine if levels increase with
increasing OSCC histological stages after radiotherapy
treatment, and iii) to know the efficacy of the TNF-a
and RAGE as salivary biomarkers in OSCC.

Material and methods

Ethical approval

Prior to the initiation of the study, clearance was ob-
tained by the Scientific Review Board with the Ethical
approval number IHEC/SDC/BDS/1977/01.
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Study design

An in vivo comparative study was conducted on sali-
va samples from randomly selected ten (n=10) patients
who presented with oral squamous cell carcinomas,
well-differentiated (5) and moderately differentiated (5),
at the tertiary cancer care center for radiotherapy over a
period of 3months from February to May 2021. A sali-
va sample was collected and tested after the patient un-
derwent five rounds of regular radiotherapy treatment.
The study was non-invasive and easy to perform with-
out much inconvenience to patients. However, the sam-
ple size was limited, the test validation was done by an
expert pathologist.

Criteria for selection of study subjects

Patients who were diagnosed to have well-differenti-
ated and moderately differentiated oral squamous cell
carcinoma, had completed all five cycles of radiother-
apy treatment for the same were included in the study.
As the objective of the study includes the histological
staging alone, the clinical staging was not included in
the present study . It was also ensured that patients with
systemic comorbidities or terminally ill patients were
not taken up for the study. The patients who developed
radiation induced mucosal changes were excluded. As
the expression of salivary TNF-a and RAGE (Ghrelin)
in normal healthy individuals stated in the previous
studies as at a non-detectable amount, we excluded the
healthy controls from our study.”

All the subjects included in the study belonged to
the same ethnic group. Informed consent was obtained
from the study subjects for inclusion in the study and it
was also ensured that the subject’s anonymity was main-
tained. All the participants completed a questionnaire
covering medical, residential, and occupational history.

Sample collection

10 saliva samples were collected from patients with
post-radiotherapy oral cancer. Unstimulated saliva from
the patients was collected in Eppendorfs for a volume of
1ml. Then it was stored at -20°C. During the procedure,
it was thawed and centrifuged. Samples were collected
during the timeframe of 4 months in the year 2021.

Principle of the test

ELISA is based on the competitive binding technique
in which the TNF-a and RAGE (Ghrelin) present in
the sample competes with a fixed amount of horserad-
ish peroxide (HRP)-labeled TNF-a and RAGE (Ghrelin)
on a human monoclonal antibody. Standards and sam-
ples are pipetted into the wells and TNF-a and RAGE
(Ghrelin) present in a sample is bound to the wells by
the immobilized antibody. The wells are washed and a
biotinylated anti-human TNF-a and RAGE (Ghrelin)
antibody was added.

After washing away unbound biotinylated antibody,
HRP conjugated streptavidin is pipetted into the wells.
The wells were washed again, a TMB substrate solution
is added to the wells and color develops in proportion to
the amount of TNF-a and RAGE (Ghrelin) bound. The
Stop Solution changes the color from blue to yellow, and
the intensity of the color is measured at 450 nm.

Reagent preparation

All reagents and samples were brought to room tem-
perature (18-25°C) before use. Also, Assay Diluent B
(Item E) should be diluted to 5-fold with deionized or
distilled water before use. For dilution of samples, Assay
Diluent A (Item D) should be used for dilution of serum
and plasma samples. The suggested dilution for normal
serum/plasma is 2 - 20 fold. For the preparation of the
standard, a vial of Item C was briefly spun. 400 pL of As-
say Diluent A (for serum/ plasma samples) was added to
Item C vial to prepare the 50ng/ml standard. The pow-
der was dissolved thoroughly by a gentle mix.

15 pL TNF-a and RAGE (Ghrelin) standard (50 ng/
ml) was added from the vial of Item C, into a tube with
485 uL Assay Diluent A or 1X Assay Diluent B to pre-
pare a 1,500 pg/ml standard solution. 400 uL Assay Di-
luent A or 1X Assay Diluent B was pipetted into each
tube. 1,500 pg/ml standard solution was used to pro-
duce a dilution series (shown below). Each tube was
mixed thoroughly before the next transfer. Assay Dilu-
ent A or 1X Assay Diluent B served as the zero standards
(0 pg/ml). If the Wash Concentrate (20X) (Item B) con-
tained visible crystals, it was warmed to room tempera-
ture and mixed gently until they dissolved.

20 ml of Wash Buffer Concentrate was diluted into
deionized or distilled water to yield 400 ml of 1X Wash
Buffer. Detection Antibody vial (Item F) was briefly
spun before use. 100 uL of 1X Assay Diluent B (Item E)
was added to the vial to prepare a detection antibody
concentrate. This was then pipetted up and down to mix
gently (the concentrate can be stored at 4°C for 5 days).
The detection antibody concentrate should be dilut-
ed 80-fold with 1X Assay Diluent B (Item E) and used
in relevant prior steps. The HRP-Streptavidin concen-
trate vial (Item G) was briefly spun and pipetted up and
down to mix gently before use, as precipitates may form
during storage. HRP-Streptavidin concentrate should be
diluted 200-fold with 1X Assay Diluent B (Item E).

Assay procedure

All reagents and samples were brought to room tem-
perature (18-25°C) before use. It is recommended that
all standards and samples be run at least in duplicate.
Removable 8-well strips were labeled as appropriate for
the experiment. 100 uL of each standard and sample
was added to appropriate wells. These wells were then
covered and incubated for 2.5 hours at room tempera-
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ture with gentle shaking. The solution was discarded
and washed 4 times with 1X wash solution. Each well
was filled and washed with Wash Buffer (300 ul) using
a Pipette. Complete removal of the liquid at each step
is essential for good performance. After the last wash,
any remaining Wash Buffer was removed by aspirating
or decanting. The plate was inverted and blotted with
clean paper towels. 100 pl of 1X prepared biotinylated
antibody was added to each well. This was then incubat-
ed for 1 hour with gentle shaking. The solution was dis-
carded and the wash was repeated. 100 pL of prepared
Streptavidin solution was added to each well. This was
then incubated for 45 minutes at room temperature with
gentle shaking. The solution was discarded and the wash
was repeated. 100 uL of TMB One-Step Substrate Re-
agent (Item H) was added to each well and incubated for
30 minutes at room temperature in the dark with gen-
tle shaking. 50 pl of Stop Solution (Item I) was added to
each well and read at 450 nm immediately.

Calculation of results

The mean absorbance was calculated for each set of du-
plicate standards, controls, and samples, and the average
zero standard optical density was subtracted. The stan-
dard curve was plotted using SPSS software version 23,
with standard concentration on the x-axis and absor-
bance on the y- axis. The best-fit straight line was drawn
through the standard points.

Sensitivity

The minimum detectable dose of Human TNF-a and
RAGE (Ghrelin) was determined to be 3 pg/ml. The
minimum detectable dose is defined as the analyte con-
centration resulting in an absorbance that is 2 standard
deviations higher than that of the blank (diluents buffer).

Statistical analysis

Statistical analysis was performed using SPSS software
(IBM, Armonk, New York, United States). As the same
size was less than 30, Mann-Whitney U test was per-
formed to compare the results. Dependent variables in-
clude oral cancer while independent variables include
age and sex.

Result

Demographic data

The study included a total of n=10 participants who
were divided into two groups. Group I consists of well
differentiated squamous cell carcinoma (WDSCC) n=5
and Group II consists of moderately differentiated squa-
mous cell carcinoma (MDSCC) n=5,

Statistics
Mann-Whitney U test was performed to compare the re-
sults and p<0.05 was considered significant and p>0.05

was considered not significant. Also ROC curve analysis
was done with significance level <0.05.

Salivary TNF-« in patients with WDSCC

Among the 5 samples analyzed, all 5 showed the pres-
ence of TNF-a in salivary samples. The mean value of
salivary TNF-a among Group I was 7.87£0.26 pg/dl
with a median of 8 pg/dl.

Salivary TNF-« in patients with MDSCC

Among the 5 samples analyzed, all 5 showed the pres-
ence of TNF-a in salivary samples. The mean value of
salivary TNF-a among Group II was 12.81+0.724 pg/dl
with a median of 12.42 pg/dl.

Salivary RAGE (Ghrelin) in patients with WDSCC
Among the 5 samples of the saliva of patients with WD-
SCC analyzed, all 5 samples showed the presence of
RAGE in the tissue samples. The mean value of RAGE
among the WDSCC group a mean value of 0.684+0.296
pg.dl with a median of 0.83 pg/dl.

Salivary RAGE (Ghrelin) in patients with MDSCC
Among the 5 samples analyzed, all 5 samples showed the
presence of RAGE in the tissue samples. The mean value
of RAGE among the MDSCC group was 1.32+0.258 pg/
dl with a median of 1.3 pg/dl.

Comparison of TNF-a and RAGE (Ghrelin) among sal-
ivary samples of WDSCC and MDSCC
The comparison between the groups shows statisti-
cal significance. A higher salivary TNF-a and RAGE
(Ghrelin) was found among MDSCC patients when
compared to those of WDSCC patients.

Table 1. Table showing the mean of the significance of the
observations at the levels of p<0.05

p value
Salivary Mean S.td°. Median Quartiles (Non )
Markers roup (pg/dl) Deviation (pg/dl) (Q1,Q3) parametric
P9 (pg/dl) P9 (pg/dl)  analysis
and ROC)
WDSCC  7.878 0.265 8 7.66,8.03 0.009
TNF-a
/dl
(po/ MDSCC  12.81 0.72 1242 1231,1350  (<0.05)
RAGE  WDSCC  0.684 0.296 83 0.40,0.895
(Ghrelin) 0.009 (<0.05)
(pg/dl)  MDSCC 132 0.258 13 1.1,1.55

Both TNF-a and RAGE (Ghrelin) levels were high
in patients with MDSCC.

The median value of TNF-a in well differentiated
carcinoma (8 pg/dl) were significantly lower than the
values of moderately differentiated carcinoma (12.42
pg/dl).
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Fig. 1. Bar graph showing salivary TNF-a levels in WDSCC
and MDSCC. The X-axis represents the type of squamous
cell carcinoma and Y-axis represents concentrations of
salivary TNF-a.

Fig. 2. The bar chart shows the median concentration of
RAGE in WDSCC samples was 0.83 pg/dl and in MDSCC was
1.3 pg/dl. The graph indicates that there is a significant
increase in the salivary levels of RAGE in MDSCC when
compared to WDSCC (p<0.05).

Discussion

According to our study, the majority of OSCC patients
(50%) are between the ages of 41-50 years, 30% are be-
tween the ages of 51-60 years, and 20% are between the
ages of 30- 40 years. It was found that the male study
population (70%) was higher than the female study
population (30%). On comparing the TNF-a and RAGE
(Ghrelin) levels in saliva of the patients with squamous
cell carcinoma, it was found that both TNF-a and RAGE
(Ghrelin) were induced by radiation at high levels with
increasing the stage of OSCC. The difference was found
to be significant at p<0.05.

Salivary TNF-a is a proinflammatory cytokine that
is released by macrophages. This type of pro-inflamma-
tory cytokine has a special role in the regulation of the
immune response and has a prognostic significance. En-
hanced expression of salivary TNF-a has been found in
patients with rheumatoid arthritis, chain smokers, and
chronic obstructive pulmonary disease.!' And also, most
of the salivary cytokines are majorly correlated with the
periodontal status and oral inflammatory issues in re-
cent days.” On the other hand, neoplastic lesions also

influence salivary inflammatory cytokine in their ad-
vanced stages. Mostly the anti-tumor therapy may lead
to changes like tumor lysis and that leads to an increase
in the salivary cytokines levels.”

Salivary diagnostics is a dynamic and emerging re-
search field of molecular technology and diagnostics to
aid in the diagnosis of oral and other systemic diseases.
Saliva sample collection is easily done and is stored for
the early detection of diseases as it contains specific bi-
ological markers.”** These days, the saliva sample col-
lection is majorly preferred as it is easily taken without
any invasive procedures, and the need for a blood draw
would become unnecessary. TNF-a also activates the
transcription of NF-kB factor, which helps in the stimu-
lation of cell proliferation, and also mainly increases the
secretion of inflammatory cytokines.”” TNF-a is usually
not detectable in normal healthy individuals but increas-
es in the serum and tissue levels are found in inflam-
matory and infectious conditions and the serum levels
well correlate with the severity of the infection. A recent
survey done, reported that the medical professionals ac-
cepted that screening for medical conditions is import-
ant and they were ready to participate when the sample
collection was saliva rather than a finger price.?**

In recent days, higher levels of baseline TNF-a is as-
sociated with more aggressive behavior of disease and
poor survival in patients with immunotherapy resis-
tance.” A lower TNF-a in saliva may be related to sig-
nificantly higher TNF-a levels in serum in a similar
group of acute lymphoblastic leukemia children. In the
present study, the salivary TNF-a levels were induced
at higher rate due to radiation in the case of MDSCC.
In contrast to the present study, the study conducted by
Deepti G et al, the author concludes that the salivary
TNF-a levels were majorly increased in the oral leuko-
plakia and OSCC as the OSCC patients were majorly
having tobacco/smoking habits.* In the previous studies
done, there was a significant correlation between IL-1B
and sTNF-RI. The mean values of SCC were also elevat-
ed as a whole at a particular concentration.”® IL-6 and
TNEF-a were considered to be the most sensitive param-
eters in the early stages of cancer and may be used as an
additional biomarker in oral cancer.”

Saliva samples of breast cancer patients conclud-
ed that when comparing low-stage samples with high-
stage cancerous tissues, our results demonstrated that
the expression levels of RAGE, at the mRNA and pro-
tein levels, were significantly increased in the high-stage
samples compared to the low-stage samples explained
that two factors are important in progression: inflam-
mation and angiogenesis and RAGE have a significant
role in these processes and they found and conclud-
ed that mRNA level of RAGE was significantly higher
in cancerous tissues compared with that of normal tis-
sues and they also used immunohistochemistry analysis
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to confirm and validate of the increased expression of
RAGE.*** A certain article explained that RAGEs help
regulate cell migration.® Few more articles have ex-
plained RAGE overexpression of colon cancer, and also
the cancer of the stomach, mouth, and tongue through
several characteristics like metastasis, invasion, and an-
giogenesis.”

In the present study, the levels of TNF-a and RAGE
(Ghrelin) was induced at higher rate due to radiotherapy
in MDSCC. As the sample were collected from the can-
cer patients who attended regularly for all the cycles of
the radiotherapy and the expression of salivary TNF-a
and RAGE (Ghrelin) in normal healthy individuals stat-
ed in the previous studies as at a non-detectable amount,
we had a limited sample size and excluded healthy con-
trols respectively.® Also, other limitations include sys-
temic illnesses and their treatments among the study
population were not taken into account, i.e, whether
they take insulin tablets or shots or any other mode of
treatment. With further research and a greater sample
size, salivary TNF-a and RAGE (Ghrelin) can be used as
very good biomarkers of oral cancer.

Conclusion

According to our study, the majority of OSCC patients
(50%) are between the ages of 41-50 years, 30% are be-
tween the ages of 51-60 years, and 20% are between the
ages of 30- 40 years. It was found that the male study
population (70%) was higher than the female study
population (30%). Within the limitations of the present
study, Salivary TNF-a and RAGE in patients were con-
sidered to be induced by radiotherapy at a higher level
in MDSCC when compared to WDSCC. Thus, there is
an increase in the induced Salivary TNF-a and RAGE
levels by radiotherapy with increase in the histological
stages of OSCC. This difference was found to be signif-
icant and this study further insists that analysis of sali-
vary TNF-a and RAGE (Ghrelin) is very useful for the
prediction of prognosis and recurrence rate among pa-
tients treated for OSCC.
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ABSTRACT

Introduction and aim. The professional values and the care behaviors of surgical nurse’s play an important role in providing
quality patient care and increasing patient satisfaction. The aim of this study was evaluated the relationship between the pro-
fessional values and care behaviors of surgical nurses.

Material and methods. This descriptive and correlational study consisted of 245 surgical nurses working in Turkey. Data were
collected using a Personal Information Form, the Nurses Professional Values Scale, and the Caring Behaviors Inventory-24.
Results. The NPVS total mean score of the surgical nurses was 118.26. The CBI-24 total mean score of the surgical nurses was
5.25.The nurses obtained high mean scores in both the Nurses Professional Values Scale and subscales, and the Caring Behav-
ior Inventory-24 and subscales. A weak, positive and significant relationship was found between the professional values and
care behaviors of the surgical nurses (p<0.001). Both the individual and professional characteristics of the surgical nurses af-
fected their perceptions of professional values and care behaviors (p<0.05).

Conclusion. The study showed that they had high perceptions of professional values and caring behaviors and adopted at
most human dignity from professional values. Personal and organizational activities should be carried out to improve the pro-
fessional values of surgical nurses and have them internalize care behaviors.

Keywords. care behaviors, professional values, surgical nursing

Introduction

Nursing is an integral part of healthcare, contributing
to both protection and improvement of the health of
healthy, sick and disabled individuals of all ages, families
and societies, as well as finding solutions for their health
issues.!? Professionalism plays an important role in hav-
ing nurses perform these functions.’ Professionalism is
defined as a set of attitudes and behaviors considered
suitable for a particular profession.* Professionalism
develops and is shaped through individual values and
professional trainings received over time.’ Profession-
al values are the core element of a profession, which is
important for strengthening one’s professional identi-

ty and performance.*%’ Professionalism requires a high
level of education, caring for the work done, motivation
with the desire to help others, organization, having eth-
ical principles, taking responsibility and decision-mak-
ing abilities.**

It is important to better know and understand the
professional values of nurses who constitute the larg-
est working group in the healthcare system.” In this
context, the American Nurses Association (ANA) and
the International Nurses Association (ICN) have iden-
tified seven core values in nursing: altruism, aesthet-
ics, equality, freedom, human dignity, justice and truth,
which constitute the basis of the professional values
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of nurses.>’® Today, globalization, migration, nurs-
ing insufficiency, new diseases, aging population and
demand for high quality care are complex issues that
cause ethical problems for nurses.” Professional values
play an important role for nurses in advocating social
behaviors and attitudes and making decisions in cases
of ethical dilemmas.**

The care provided by surgical nurses constitutes
the largest part of healthcare services provided to sur-
gical patients."" Surgical branches play an important
role in hospitals. Many patients with different diseases
may need to have surgery. In such cases, patients expe-
rience emotions that can negatively affect their treat-
ment. Surgical nurses’ awareness of these conditions
and care behaviors help patients to recover easily.'? Care
behaviors include actions to ensure the well-being of
sick individuals, such as sensitivity, relaxation, careful
listening, honesty and acceptance without judgment.'!
The care behaviors of surgical nurses may be affected by
perceptions and individual/cultural characteristics of
both nurses and patients, disease diagnosis, institution-
al structure and nursing workload. Their care behaviors
may also be affected by the methods they use in caring
for different patients, lack of time and support and per-
sonal characteristics such as conscience, religious belief
system, personal philosophy, sense of responsibility and
sacrifice.!>'>!* Surgical nurses are healthcare profession-
als who are in contact with patients undergoing surgery
for the longest time. Therefore, their care behaviors play
an important role in providing quality patient care and
increasing patient satisfaction.'>'® Surgical nurses are
the health professionals who have the longest contact
with patients who have had surgery. Therefore, care be-
haviors play an important role in providing quality pa-
tient care and increasing patient satisfaction."'¢ There
are few studies examining the relationship between
nurses’ professional values and care behaviors. Most of
the studies have been conducted to determine the pro-
fessional values or care behaviors of nursing students
and nurses working outside of surgical clinics. Howev-
er, surgical nurses play an important role in the diag-
nosis and treatment process. Therefore, this study was
carried out to determine the relationship between the
professional values and care behaviors of surgical nurs-
es in Turkey.

Aim

This study was conducted to determine the relationship
between the professional values and care behaviors of
surgical nurses in Turkey.

Material and methods

Ethical approval

Ethical approval was obtained from the Human Re-
search Ethics Committee of Zonguldak Bulent Ecevit

University (decision no:373, decision date: 29.05.2018)
and an institutional permission from the hospitals;
Zonguldak Bulent Ecevit University Health Practice and
Research Hospital (decision no: 53137, decision date:
08.11.2018) Zonguldak provincial directorate of health
(decision no: 39330677-799, decision date: 21.02.2019).
Informed consents were obtained from the surgical
nurses who participated in the study, after they were in-
formed about the purpose and content of the study and
the use of data only for scientific purposes. The nurs-
es were told that they could leave the study at any time.
Their identifying information was kept confidential.

Design and sample

This descriptive and correlational study was conduct-
ed with surgical nurses from five public hospitals and
a university hospital that have a service score above
90 in Turkey and serve in accordance with the Health
Quality Standards. According to the health statistics,
227.292 nurses work in Turkey.'” However, there is no
statistical data on the number of surgical nurses work-
ing in Turkey. The sample calculations made with Pow-
er = 0.80, f = 0.05 and a = 0.05, the minimum number
of people to be included was determined as 216. The
sample consisted of 245 surgical nurses who could
speak and write in Turkish, had no communication
problems, were actively on duty and agreed to partic-
ipate in the study. No sample selection was made in
the study, and maternity leave, annual leave with re-
port, etc. 40 nurses who did not work for reasons and
55 nurses who did not agree to participate in the study
were not included in the sample.

Instruments

The data were collected using a Personal Information
Form, the Nurses Professional Values Scale (NPVS) and
the Caring Behaviors Inventory-24 (CBI-24).

Personal Information Form: This form consisted of 17
closed-ended questions about the nurses’ introductory
information.'s"

Nurses Professional Values Scale (NPVS): This scale was
first developed by Weis and Schank.’ This is a five-point
Likert-type scale with 44 items and five subscales. Its
Turkish validity and reliability study was performed by
Orak and Alpar." The scale has two Turkish versions,
where one with 44 items is used to measure the perspec-

tive of nurses on ethical rules, and one with 33 items is
used to examine the professional values of nurses. The
31-item Turkish version of the scale was used in this
study. The total scale score varies between 31 and 155.
High scores in the scale suggest that nurses attach more
importance to professional values.!” The internal con-
sistency of the scale (Cronbach’s alpha) was reported as
0.95 for the entire scale, and it ranged between 0.65 and
0.87 for its subscales.'
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Caring Behaviors Inventory-24 (CBI-24): The scale was
first developed by Wu et al. and is the short form of the

Caring Behaviors Inventory-42.2° Its Turkish validi-
ty and reliability study was conducted by Kursun and
Kanan.?! It is used to evaluate the nursing care process.
This 24-item scale consists of four subscales: assurance,
knowledge and skills, respectfulness and connectedness.
The subscale scores vary between 1 and 6 points. The
internal consistency of the scale (Cronbach’s alpha) for
both patients and nurses was reported as 0.96 for the
entire scale, and it ranged between 0.82 and 0.92 for its
subscales.?!

Data collection

The data were collected between November 30, 2018
and February 28, 2019. The nurses were asked to fill
out the data collection tools in person, when appropri-
ate. While the nurses were filling out the data collection
tools, the researcher waited in the nurse room for an-
swering their possible questions. It lasted around 15-20
minutes to complete the data collection tools.

Data analysis

The data were analyzed using the Statistical Package for
the Social Sciences 22.0 (SPSS, IBM, Armonk, New York,
United States). Descriptive statistics including frequen-
cy, percentage and mean-standard deviation were used
to evaluate the nurses’ sociodemographic data obtained
from their personal information forms. Data distribu-
tion was assessed using the Kolmogorov-Smirnov test.
The Nonparametric Mann Whitney U test and Kruskal
Wallis test were used to analyze the non-normally dis-
tributed data. Pearson’s correlation analysis was used to
examine the relationship between the total mean scores
of two scales with normal distribution. A p-value small-
er than 0.05 was considered statistically significant.

Results

The characteristics of surgical nurses

The mean age of the surgical nurses was 33.63 + 7.53
years, 82.9% of them were female, 68.2% had bachelor’s
degrees. Additionally, 22.9% worked at emergency sur-
gery units, and 17.1% worked at general surgery ser-
vices. Approximately half of them (47.8%) had a total
work experience of 11 years or longer. More specifical-
ly, 35.9% of the nurses had a work experience of 3 years
or shorter, and 34.7% had an experience of 10 years or
above at surgical units. Moreover, 71.4% served as clini-
cal nurses. Of those at the surgical unit, 53.5% cared for
11 or more patients per day.

Additionally, 27.3% of the nurses were satisfied with
their profession. Among the participants, 44.9% chose
the profession of nursing willingly, and 35.1% were
members of a professional association. Moreover, 57.1%
had ethics training.

Table 1. Characteristics of surgical nurses

Characteristics n (%) or mean (SD)
Age 33.63(7.53)
Gender Female 203 (82.9)
Male 42(17.1)
Educational level Health vocational high school 23(9.4)
Associate degree 37(15.1)
Bachelor degree 167 (68.2)
Master degree 18(7.3)
Department General surgery 42(17.1)
Operating room 26(10.6)
Orthopedics and traumatology 20(8.2)
Neurosurgery 12(4.9)
Surgery intensive care unit 25(10.2)
Coronary surgery 11(4.5)
Thoracic surgery 11(4.5)
Emergency surgery 56(22.9)
Plastic and reconstructive surgery 6(2.4)
Eye surgery 3(1.2)
Urology 19(7.8)
Otolaryngology-head and neck surgery 9(3.7)
Pediatric surgery 5(2)
Working experience (year) <5 70 (28.6)
6-10 58(23.7)
n< 117 (47.8)
Working experiencein <3 88(35.9)
surgical units (year) 4-6 39(15.9)
79 33(13.5)
10< 85(34.7)
Task Clinical nurse 175(71.4)
Operating room nurse 24(9.8)
Intensive care unit nurse 33(13.5)
Other (administration etc) 13(5.3)
Working hour (weekly) <40 11(4.5)
40-48 144 (58.8)
49< 90 (36.7)
Number of patients given 1-5 41(16.7)
daily care 6-10 66 (26.9)
Nn< 131(53.5)
No 7(29)
Satisfied with their Not be satisfied 45(18.4)
profession Partially be satisfied 133 (54.3)
To be satisfied 67 (27.3)
Choosing nursing profes- Yes 40(16.3)
sion willingly Partially 95(38.8)
No 110 (44.9)
Attended the scientific ~ Yes 107 (43.7)
conference No 138 (56.3)
Member of a professional Yes 86(35.1)
association No 159 (64.9)
Have ethics education Yes 140 (57.1)
No 105 (42.9)

Nurses professional values scale and caring behaviors
inventory-24 scores

The NPVS total mean score of the surgical nurses was
118.26. Their mean scores were found as 42.24, 26.03,
18.81, 15.67, and 15.49 for the NPVS subscales of hu-
man dignity, sense of responsibility, activism, securi-
ty and autonomy, respectively. The CBI-24 total mean
score of the surgical nurses was 5.25. Their mean scores
were found as 5.21, 5.21, 5.50, and 5.13 for the CBI-24
subscales of assurance, respectfulness, knowledge and
skills and connectedness, respectively (Table 2).
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Table 2. The scores of NPVS and CBI-24

NPVS and subscales Mean (SD) Min-Max
Human dignity 42.24(7.91) 19-55
Sense of responsibility 26.03(5.21) 15-35
Activism 18.81(3.91) 8-25
Security 15.67 (2.84) 8-20
Autonomy 15.49(3.10) 8-20
Total mean score 118.26 (21.10) 31-155
(BI-24 and subscales

Assurance 5.21(0.72) 2.5-6
Respectfulness 5.21(0.73) 3-6
Knowledge and skills 5.50(0.63) 3-6
Connectedness 5.13(0.73) 3-6
Total mean score 5.25(0.66) 3-6

Comparison of the nurses’ characteristics and NPVS
scores

The nurses with master’s degrees had significantly high-
er mean scores in both NPVS (¢?=15.073; p=0.002) and
its subscales of human dignity (c*=13.754;p=0.003);
activism  (c?=13.246;p=0.004) and autonomy
(c?=24.723;p=0.000) The nurses working at plastic and
reconstructive surgery units had significantly higher
mean scores, in both NPVS (c?=22.475; p=0.033) and its
subscales of sense of responsibility (c?=28.033;p=0.005)
and security(c?=24.428;p=0.018), whereas those work-
ing at operating rooms had a significantly higher mean
score, in activism only (c>=28.626;p=0.004).

The surgical nurses with work experience of 6-10
years had a significantly higher mean score on NPVS
(c?=8.948; p=0.011), whereas those with a work ex-
perience of less than five years had significantly high-
er mean scores in the subscales of human dignity
(c?=6.494; p=0.039), sense of responsibility (c*=12.595;
p=0.002), activism (c*= 8.572;p=0.014) and securi-
ty (c?=6.094;p=0.048). The nurses who were members
of professional associations had a significantly high-
er mean score in the autonomy subscale (U=5612.500;
p=0.020). The nurses who received ethics training had
significantly higher mean scores in both NPVS and sub-
scales, except for sense of responsibility (p<0.05). There
was no statistically significant difference between the
nurses’ NPVS total and subscale mean scores with re-
spect to their other descriptive characteristics (p> 0.05)

Comparison of the nurses’ characteristics and CBI-24
Scores

The surgical nurses who worked 40-48 hours a week had
significantly higher mean scores in both CBI-24 and all
its subscales (p<0.05). The female surgical nurses who
worked at plastic and reconstructive surgery units had
significantly higher mean scores in both CBI-24 and
subscales, except for knowledge and skills (p <0.05).
The nurses who were satisfied with their profession had
significantly higher mean scores in CBI-24 and the sub-

scales of assurance and respectfulness (p <0.05). The
nurses who chose their profession willingly had signifi-
cantly higher mean scores in the subscales of assurance
and knowledge-skills, whereas those who chose their
profession reluctantly had significantly higher mean
scores in CBI-24 and the subscales of respectfulness
and connectedness (p <0.05). There was no statistical-
ly significant difference between the nurses’ CBI-24 to-
tal and subscale mean scores with respect to their other
descriptive characteristics (p> 0.05). Work experience
in surgical units caused a significant difference only in
the subscale of knowledge and skills, whereby the nurses
with a work experience of 10 years or higher at surgical
units had significantly higher mean scores in the knowl-
edge and skills subscale (c*=9.474; p= 0.024).

The relationship between surgical nurses’ professional
values and care behaviors

A weak, positive and significant relationship was found
between the professional values and care behaviors of
the surgical nurses (p<0.001) (Table 3).

Table 3. The relationship between nurses’ professional
values and care behaviors

Care Behav- Nurses’ Professional Values Scale

iorsScale-24  {yman  Sense of . ) Total mean
- o Activism - Security  Autonomy
dignity  responsibility score

Assurance r=0398 r=0295 r=0357 r=0323 r=0333 r=0.381

p=0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.000
Respectfulness r=0.385  r=0321 r=0369 r=0.344 r=0331 r=0.387

p=0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.000
Knowledge r=0392 r=0277 r=0347 r=0346 r=0378 r=0.382
and skills p=0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.000
Connectedness r=0.388  r=0.313  r=0361 r=0.321 r=0327 r=0.381

p=0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.000
Total mean r=0420 r=0324 r=0385 r=0356 r=0364 r=0.411
score p=0.000 p=0.000 p=0.000 p=0.000 p=0.000 p=0.000

Discussion

Nurses professional values scale and caring behaviors
inventory-24 scores

This study determined that surgical units give impor-
tance to professional values. It is noteworthy that stud-
ies on the professional values of nurses are mostly
conducted with nurse managers, pediatric nurses, car-
diac surgery nurses, oncology nurses and nursing stu-
dents.*'#222 These studies report that nurses have high
professional values.>”%?*?* The result of this study was
consistent with those of previous studies. Additionally,
this result was significant in terms of showing that surgi-
cal nurses, who work in a complex healthcare structure,
adopt the professional values of nursing.

In this study, the surgical nurses obtained high
NPVS scores on the desired level. Additionally, the sur-
gical nurses had the highest and lowest mean scores on
the human dignity and autonomy subscales, respective-
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ly. The humanistic view argues that the primary value of
humanity for a sustainable social life is “human digni-
ty”.> However, Al-Banna conducted a study with cardiac
surgery nurses in Iraq, and they stated that they ob-
tained the highest and lowest mean scores on the auton-
omy and human dignity subscales, respectively.> Also,
Other study has emphasized human dignity as the most
important professional value of nurses.?”

This study found that the surgical nurses had high
perceptions of care behaviors. Several studies conduct-
ed in the world and Turkey have found that nurses and
nursing students have high perceptions of care behav-
iors.”** The high perceptions of care behaviors in surgi-
cal nurses who provide multi-faceted care at an intensive
tempo is an important indicator in terms of reflecting
that they provide good quality healthcare.

In this study, the surgical nurses obtained the high-
est mean score in the knowledge and skills subscale.
Several studies conducted in the world and Turkey
have reported that nurses have high knowledge-skills
scores.">”? Nursing is a profession consisting of sci-
ence and art. This result is a reflection of the nature of
the profession of nursing. Additionally, the emphasis on
practices for increasing knowledge and skills in nursing
education in recent years might have been effective in
achieving this result.

Comparison of the nurses’ characteristics and NPVS
scores

This study found no statistically significant difference be-
tween the surgical nurses’ professional values according
to their descriptive characteristics including their work
experience at surgical units, current place of duty, pro-
fessional satisfaction and status of willingly choosing the
profession. One study on the professional values of nurs-
es in Turkey reported that gender and work experience at
surgical units do not significantly affect professional val-
ues in nurses.® In the literature, similar studies have been
mostly conducted in Middle Eastern countries. Studies
conducted in Saudi Arabia and Iran have reported no
relationship between the descriptive characteristics and
professional values of nurses.”* Another study conduct-
ed with surgical nurses in Iran reported that female nurs-
es obtained significantly higher NPVS scores.*

This study found a statistically significant difference
between the surgical nurses’ human dignity, security
and activism values, but it determined no statistically
significant difference between their responsibility values
based on their educational levels. Additionally, having
master’s degrees significantly increased their profes-
sional value levels. Erkus and Dinc reported a signifi-
cant relationship between the educational level and
professional values of Turkish nurses.® One systematic
review study stated that nurses with higher education
adopt more professional values to provide quality nurs-

ing care.’? This suggests that access to current informa-
tion by having undergraduate and graduate education
affects professional values in nurses. However, there are
also studies showing that the level of education does not
affect the professional values of nurses.'"*

In this study, the surgical nurses who were mem-
bers of professional associations had significantly higher
mean scores in the autonomy subscale, and those who
attended scientific conferences had significantly high-
er mean scores in the activism, security and autonomy
subscales. Additionally, those with ethical training had
significantly higher mean scores in all professional val-
ues subscales, except for sense of responsibility. These
results suggested that being a member of professional
associations, having scientific studies, attending confer-
ences and receiving ethics training, which are important
indicators of professionalization in nursing, have a pos-
itive effect on the professional values of surgical nurses.
Monroe reported that having ethics education positively
affects the professional values of nurses.® Torabizadeh et
al. also reported that operating room nurses with eth-
ics training obtained significantly higher NPVS mean
score.’! On the other hand, the low number of nurses
(36%) who were members of professional associations
was a remarkable result suggesting that awareness of as-
sociations among surgical nurses is still not on the de-
sired level. Schank and Weis reported that most nurses
are not members of professional associations.® They also
stated that nurses do not have sufficient awareness of the
role of professional care associations in shaping health-
care policies. Another study found a significantly low
number of nurses who were members of professional
associations, suggesting that being a member of a pro-
fessional association did not affect the professional val-
ues of nurses.”® Increasing the awareness of nurses on
professional organization based on volunteerism is im-
portant for them to adopt professional nursing values.
In this respect, it is important for nursing profession-
al associations to set active, continuous and sustainable
goals and take an active role in development of nurses’
professional values.

This study found a significant relationship between
the nurses’ professional work experience and all pro-
fessional values, except for autonomy. Some studies
reported that professional work experience does not af-
fect the professional values of nurses.”> However, other
studies reported a positive significant relationship be-
tween nurses’ work experience and their professional
values.®”** Unlike other studies, this study determined
that, as the work experience of the surgical nurses de-
creased, their NPVS mean scores increased significantly.
This result may have been due to the changes in individ-
ual, social and cultural characteristics of the participants
depending on generational changes and the institutional
features of the hospitals they worked for.
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This study also determined that the surgical nurses
who worked less than 40 hours at surgical units obtained
the highest NPVS mean score. Additionally, the surgical
nurses without night shifts had significantly higher mean
scores in the security subscale. As another important result
of this study, the surgical nurses who were satisfied with
their profession had a higher NPVS mean score, although
the difference was not statistically significant. Studies have
reported that weekly working hours positively affect the
professional satisfaction and values of nurses.* One study
on the professional values of nurses found that nurse man-
agers had higher professional values than those who had
lower work experience and were actively involved in pa-
tient care.”® Kantek and Kaya also reported significantly
higher NPVS mean scores for nurse managers who were
satisfied with their profession. In this study, the fact that
nurse managers without night shifts undertake important
tasks such as determining the clinical organization and the
standard of patient care and following and applying inno-
vative approaches and practices in this regard might have
had a positive impact on their professional values.*

This study found that the surgical nurses who
worked at operating rooms, general surgery units and
plastic and reconstructive surgery units adopted high-
er levels of professional values. However, one study in
Turkey found no statistically significant relationship be-
tween the professional values of nurses based on their
work units.* Unlike the previous study results, the re-
sult of this study showing higher professional values in
surgical nurses suggested that the treatment and care
approaches of patients at these surgical units were be-
ing carried out in line with team spirit and work, and
therefore, all employees including nurses who worked at
these units adopted the organizational culture, causing
them to have higher levels of professional values.

Comparison of the nurses’ characteristics and CBI-24
scores
In this study, a statistically significant difference was
found between the surgical nurses’ perceptions of care
behaviors with respect to gender, except for knowledge
and skills subscale, whereby the female nurses had high-
er perceptions of care behaviors than the male nurses.
Unlike this study, previous studies have reported that
gender has no effect on the care behaviors of nurses.'*'¢
The higher perception of the care behaviors in the fe-
male nurses in this study may be attributed to the low-
er number of the male nurses in the study. The lack of a
significant difference between the knowledge and skills
subscale mean scores of the male and female nurses in
the study may be attributed to adoption of a patient-cen-
tered care approach at surgical units.

The fact that surgical nurses have adequate knowl-
edge and skills of critical thinking and quick deci-
sion-making for planning and maintaining patient care

due to the health conditions of surgical patients and are
willing to do their jobs affects the quality of patient care.
This study found that the surgical nurses who chose the
profession of nursing willingly and were satisfied with
their job had significantly higher perceptions of care be-
haviors. One study, which compared the caring behav-
iors of American and Turkish nursing students, found
that choosing the profession willingly increased the per-
ceptions of care behaviors.

This study found no statistically significant relation-
ship between the surgical nurses’ educational levels and
their perceptions of care behaviors. However, it was also
found that the nurses who attended scientific confer-
ences had significantly higher perceptions of care be-
haviors. Previous studies have reported different results
regarding the relationship between nurses’ educational
levels and their care behavior perceptions. Some stud-
ies found no statistically significant difference between
nurses care behaviors with respect to their educational
levels.'® On the other hand, one study reported that the
educational level of nurses positively affected their per-
ceptions of care behaviors." This suggests that, besides
basic nursing education, participation in scientific activ-
ities and in-service trainings, which lead to professional
development of nurses in their work life, increase their
perceptions of care behaviors.

This study also found no statistically significant re-
lationship between the surgical nurses’ work experience
in the profession and surgical units and their percep-
tions of care behaviors. However, it determined that the
nurses with higher work experience at surgical units ob-
tained significantly higher mean scores in the knowledge
and skills subscale. It found a statistically significant dif-
ference between the caring behaviors of nurses based on
work experience in two studies.'>'® It cannot be denied
that professional experience and concurrent trainings
increase the professional knowledge and skills of nurses.
This was a significant result in terms of showing that sur-
gical nurses care about their professional development.

In this study, the nurses who worked 40-48 hours
a week at surgical units had significantly higher percep-
tions of care behaviors. Nurses who work 40-48 hours
a week can maintain an effective communication with
their patients every day. Additionally, this period is im-
portant for nurses to identify, follow up and meet the
needs of patients regularly. Therefore, this period also
has a positive effect on nurses’ job satisfaction and per-
ception of care behaviors. This result was consistent with
those of a previous study.*

The relationship between surgical nurses’ professional
values and care behaviors

This study found a positive relationship between the nurs-
es’ professional values and care behaviors. Professionalism

is very important to determine the professional standards



50

European Journal of Clinical and Experimental Medicine 2023; 21 (1): 44-51

in providing quality care.'® Therefore, the high NPVS and

CBI-24 mean scores of the nurses in this study suggest-
ed that surgical nurses adopt professional nursing values

and provide good quality care for their patients. Geyer et

al. reported that activation of professional values positive-
ly affects all dimensions of care behaviors and job perfor-
mance.”” Aktas and Karabulut found a significant positive

relationship between the professional values and caring

behaviors of Turkish nursing students.* The result of this

study was consistent with those in the literature.

Study limitations

This study had some limitations. First of all, it had a
small sample size. So, its results may not be generalized
to all surgical nurses in Turkey. Secondly, the female
nurses constituted the majority of the sample. Therefore,
the results cannot be generalized to both genders.

Conclusion
This study showed that surgical nurses had high percep-
tions of professional values and care behaviors, and they
adopted at most human dignity from professional val-
ues. Both the individual and professional characteristics
of the surgical nurses affected their perceptions of pro-
fessional values and care behaviors. Additionally, there
was a positive significant relationship between the nurs-
es professional values and care behaviors.

According to the these results, it is recommended
(i) to conduct in-service trainings to increase the pro-
tessional values of surgical nurses in coordination with
their work life, (ii) to review institutional policies to
provide surgical nurses with both professional and job
satisfaction, (ii) to make organizational and social ar-
rangements and organize scientific activities that will
increase surgical nurses’ adoption of organizational cul-
ture at their work units and (iv) to perform further com-
prehensive studies of the professional values and care
behavior perceptions of surgical nurses.
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ABSTRACT

Introduction and aim. Newborn blood spot screening (NBS) uses genetic technology to screen for selected genetic, endocrine,
and metabolic disorders. The purpose of the study was to assess the knowledge of newborn blood spot genetic screening

among expectant mothers.

Material and methods. Between October 2015 and January 2016, a 20 question, multiple-choice questionnaire was adminis-
tered to expectant mothers presenting for a pre-natal ultrasound at the Maternal Fetal Care Center in Milwaukee, Wisconsin

Froedtert Hospital. Statistical analysis used Chi-Square or Fisher’s exact test for categorical variables.

Results. 103 women completed the survey; 34% believed that education regarding screening is incomplete and 39% believed

that it needs improvement. 27% knew the purpose of newborn screening.

Conclusion. Many mothers lack general and specific knowledge about NBS and the diseases screened for. Health education

that provides accurate and complete information on the newborn blood spot screening should be provided to all parents prior
to the administering of any genetic testing. Key areas that should be targeted include: purpose of NBS, screened diseases and

how to interpret the results of the test.

Keywords. newborn, newborn blood spot screening, screening, perinatal care

Introduction

Newborn screening is the most widely used form of ge-
netic technology. Newborn screenings uses a few drops
of blood from the newborn’s heel to screen for the pres-
ence of genetic, endocrine, and metabolic disorders.
These screening tests identify infants at increased risk
for selected genetic disorders, allowing for diagnoses
and treatment to occur after follow-up tests. Currently
in the United States, screening tests are mandated and
are available for over 60 different disorders.'” The bene-
fits of such testing include early intervention and appro-
priate management to prevent intellectual and physical
disabilities As NBS is mandatory, targets large popula-

tions, and offers preventative interventions. The wide-
spread adoption of NBS, albeit beneficial, also poses a
question of informed decision making.>?

The paternalistic nature of medicine often overshad-
ows patient autonomy. When this happens, patients are
denied the ability to make informed decisions for them-
selves. In this modern era of medicine, with advanced
technologies developing each day, a discussion of in-
formed consent is crucial. It is notable that a report by
the Committee for the Study of Inborn Errors of Metab-
olism of the National Academy of Sciences recommend-
ed that “participation in a genetic screening program
should not be made mandatory by law, but should be
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left to the discretion of the person tested or, if a minor,
of the parents or legal guardian”* Physicians must pres-
ent information accurately and sensitively, including the
diagnosis, the nature and purpose of the recommend-
ed interventions, and the burdens, risks and benefits of
all options including no treatment. Informed consent
for newborn screening should involve the discussion of
guidelines established by the American College of Ob-
stetricians and Gynecologists and the Royal College of
Paediatric and Child Health’ that require information
on the condition for which the test is being offered, pur-
pose of the test, likelihood of positive and negative re-
sults, possibility of false positive and false negatives, and
the risks and implications of test results.*”

Literature concerning NBS suggests that there is
a discrepancy in the informed consent process be-
tween healthcare professionals and parents.®'° Parents
report that they feel that although screening is a rou-
tine test, they are not aware they even have a choice in
the matter."

Despite efforts to decrease the knowledge gap be-
tween healthcare professionals and expectant and new
mothers, a gap remains.'? Healthcare professionals may
not be providing consistent and reliable information to
parents regarding newborn screening, which affects pa-
tient decision-making and informed consent. Informed
consent creates an open dialogue between patient and
provider. It allows patients to take an active role in their
health care by providing autonomy and allows for trust
in the health care relationship.

This study sought to investigate the current under-
standing of newborn screening among expectant moth-
ers. We hypothesize that there is a lack of knowledge
among mothers regarding newborn screening. The re-
sults of the study will help develop targeted health ed-
ucation for expectant mothers whose children are
undergoing NBS so that they can be fully informed of
the process.

Aim

The purpose of the study was to assess the knowledge of
newborn blood spot genetic screening among expect-
ant mothers.

Material and methods
Design
Cross-sectional descriptive study was used.

Ethical approval

The authors declare that the research was carried out in
accordance with the Declaration of Helsinki of 1964 and
its last revision of 2013. This study was approved by the
Medical College of Wisconsin IRB as well as the Office
of Clinical Research and Innovative Care Compliance
(1/06/2015). All patients enrolled in the study were in-

formed of the aims and intentions of the study, that their
participation was anonymous and voluntary.

Data collection

Data were collected between October 2015 and January
2016, 103 expectant mothers were approached for en-
rollment during their outpatient visits in the Maternal
and Fetal Care Center in Milwaukee, Wisconsin Froed-
tert Hospital. Inclusion criteria included: pregnant
women of legal age who speak and read English. Mem-
bers of the study team as well as ultrasound technolo-
gists approached women who met inclusion criteria to
participate in the study.

Expectant mothers were approached during a wait-
ing period while in the ultrasound suites of the Maternal
and Fetal Care Center. Participants received the ques-
tionnaire, which included an informational cover letter
stating the purpose of the study, the voluntary nature of
their participation, a description of the procedures, and
a statement assuring their anonymity.

Twenty questions multiple choice survey collect-
ed quantitative information regarding the patients’ ex-
periences with newborn screening and the informed
consent process in an urban hospital in Milwaukee,
Wisconsin. It was developed by the last author. Partici-
pants were encouraged to answer all questions and were
also allowed to leave answers blank if they did not know
the answer. The survey took approximately 10 minutes
to complete and was collected soon after completion.
Participants were allowed to leave answers blank if they
did not know the answer. Blank answers and multiple
answers for certain questions about facts of NBS were
counted as incorrect.

The questionnaire asked about basic facts about
newborn screening, perceptions of informed consent,
experiences of obtaining medical knowledge, and moth-
ers’ general opinions regarding newborn screening. De-
mographic information including age, parity, education
level, and residence were also included on the question-
naire.

Statistical analysis

Analysis included Chi-Square or Fisher’s exact test for
categorical variables. Univariate analyses were used for
continuous variables, and only complete data were used.
All statistical analyses were performed using SAS ver-
sion 9.4 (SAS Institute, Cary, North Carolina) software.
And p=<0.05 was considered significant.

Results

A total of 103 expectant mothers completed the ques-
tionnaire. The response rate for this study was 100%.
The average age was 29 years, with a range of 18 to 33
years. The majority of women (68%) had a college edu-
cation or higher (Table 1).
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Table 1. Survey sample characteristics (n=103)

Item n %
Age

18-25 29 39%
26-30 17 23%
31-35 32 27%
>35 8 1%
Level of eduction

Elementary School 0 0%
Less than High School 1 1%
Completed High School 28 28.3%
College or Higher 70 70.7%
Place of Residence

Urban 87 87.9%
Rural 12 121%
Number of Children

0 18 18%
1 33 33%
2 29 29%
3 13 13%
44 7 7%

Table 2. Knowledge of mothers on newborn blood spot

screening

Purpose of Newborn Screening n %
Diagnosis of disease 41 40.59
Confirmation of the possibility of disease 27 26.73
in children in the future

Confirmation of carriers of certain diseases in children 29 28.71
Combination of answers 4 3.96
Total 101 100
Necessity of Screening n %
Necessary 83 80.58
Not Necessary 4 3.88
No Opinion 16 15.53
Total 103 100
Knowledge of which diseases are screened n %
Yes-Detailed 18 17.65
Yes-Incomplete 45 44.12
No 39 38.24
Total 102 100
Medical knowledge of diseases that are screened n %
Yes-Detailed 18 17.82
Yes-Incomplete 4 40.59
No 42 41.58
Total 101 100
Source of Knowledge n %
Internet 8 12.12
Medical Staff 28 4.42
Books, Magazines 5 7.58
Family, Friends 3 455
Other 9 13.64
Combination of answers 13 19.72
Total 66 100
When does NBS occur? n %
24 hours after birth 76 75.25
Day 2 14 13.86
Between 4-6 days 9 8.91

Combination of answers 2 1.98
Total 101 100
Do you think there is a need for consent? n %
Yes 66 64.71
No 17 16.67
I don’t know 19 18.63
Total 102 100
When did you learn about NBS? n %
Before Current Pregnancy 37 38.14
During Current Pregnancy 55 56.70
After birth 5 5.15
Total 97 100
Has your child already had screening? n %
Yes 31 30.10
No 53 51.46
I don’t know 19 18.45
Total 103 100
IfYES, did you give consent? n %
Yes 29 61.70
No 7 14.89
| don’t remember n 23.40
Total 47 100
Did you have enough time to make a decision? n %
Yes 50 86.21
No 8 13.79
Total 58 100
Did you receive information on the collection proce- n %
dure?

Yes - Detailed 15 15.15
Yes - Incomplete 16 16.16
No information 68 68.69
Total 99 100
Did you receive information on when and how the n %
results are interpreted?

Yes 23 3.3
No 76 76.77
Total 99 100
Is education for newborn screening sufficient? n %
Sufficient 24 25.53
Incomplete 32 34.04
Needs improvement 37 39.36
Combination of answers 1 1.06
Total 123 100
Preferred Method of Receiving Information n %
Internet 6 6
Medical Staff 80 80
Books, Magazines 3 3
Family, Friends 1 1
Other 14 14
Total 100 100

As shown in Table 2, many women did not know
the purpose of newborn screening, with only 26.73% of
women correctly answering that it was a confirmation
of the possibility of a disease. 38.24% of women also re-
ported having no knowledge of what diseases were
screened with only 17.65% of women having detailed
knowledge. Many women received no information on
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the process of newborn screening (68.69%) as well as
when and how the results will be interpreted (76.77%).
Presented with the question on whether education for
women on newborn screening is sufficient, only 25.53%
say it is sufficient, with 34% reporting that education is in-
complete and the other 39.36% reporting that the current
education needs improvement. The majority of moth-
ers (80%) also report their preferred method of receiving
medical knowledge would be through medical staft with
only 6% preferring the Internet for their source.
Analyses demonstrated that the effect of demo-
graphics or age does not influence correct answers. There
is also no statistically significant difference in number of
correct answers between rural and urban mothers.

Discussion

Our findings indicate that the majority of women be-
lieve that newborn screening is mandatory, yet educa-
tion regarding newborn screening to be insufficient.
Although the majority of women do have knowledge
about the diseases that are screened for, their perception
of their knowledge is often incomplete and lacking. The
majority of women also incorrectly answered fact, based
questions on newborn screening such as purpose of the
test and methods of collection. The questionnaires also
addressed sources of knowledge and preferred sources
on knowledge in order to gauge potential points of in-
tervention. The two most highly desired sources were
medical staff and the Internet.

It is evident through these findings that there is still
a knowledge gap regarding what patients know about
newborn screening and how they understand the in-
formed consent process. This study shows that educa-
tion on newborn screening is lacking and as such, the
informed consent process is incomplete. Patients are not
receiving adequate medical knowledge for an important
genetic test such as newborn screening. This study also
presents us with an insight into the mothers’ perceived
understanding of newborn screening as well as a point
of intervention in terms of current education.

Perhaps two of the most important discoveries in
this study were the current method of receiving infor-
mation among mothers, and their preferred method of
receiving information. These data relate to informed
choice stemming from education that should be given
by the healthcare provider during the current pregnan-
cy. The education can be in a written form but should
also be communicated directly to the patient by the
healthcare provider. Many of the women were divided
between medical staff and the Internet, in terms of re-
ceiving knowledge about newborn screening. Ideally,
the percentage of mothers receiving information from
medical staff should be higher. Studies have shown
that written information regarding screenings do not
provide substantial informed choices.!' Rather, infor-

mation given by health care professionals was more
beneficial.’

It has been shown that parental knowledge regard-
ing newborn screening as well as other genetic testing
such as prenatal testing is often low and incomplete.'®
The results of this study are consistent with earlier stud-
ies. General knowledge about testing is lacking, as well
as knowledge about which diseases are screened for and
knowledge about those specific diseases.'**' Regarding
the demographics of the women surveyed, there was no
significant difference in knowledge across ages or place of
residence. This shows that healthcare professionals should
be wary of assuming that older women, or women who
live in cities as opposed to rural areas, know more about
newborn screening than their counterparts. The signifi-
cantly lower understanding of newborn screening among
women with lower education levels shows that healthcare
providers should also take into consideration and address
health literacy gaps. At the same time healthcare provid-
ers should not assume that women with higher education
necessarily have more knowledge on newborn screening.
The findings from the study also show a roughly equal
distribution of when knowledge about newborn screen-
ing was obtained: before the current pregnancy, during
the current pregnancy, and after delivery. Previous studies
have shown that parents prefer information in the prena-
tal period.”»# This fact, taken with the results of the study,
could provide an opportunity to intervene and present rel-
evant information regarding newborn blood spot screen-
ing early on in order to give mothers the most informed
choice. Providing information during the prenatal period
as opposed to postnatal allows time for mothers to devel-
op and ask questions and gain a better understanding of a
quick yet important diagnostic tool.

In light of these results, the limitations of this study
should also be taken into consideration. Participants
may not feel comfortable providing honest answers if
they perceived their knowledge to be inadequate or their
answers to be incorrect, which would affect the reliabili-
ty of the survey data. Participants might also have an un-
clear understanding of the questions, which would lead
to inaccurate answers.

With an understanding of the lack of knowledge
that mothers have regarding newborn screening, there
can be an educational intervention during prenatal
care. In order to provide better knowledge to mothers
about newborn screening and in a grander sense other
tests or procedures, health care providers must be dil-
igent in providing accurate and timely information to
all patients, regardless of education level, age, or other
demographic factors. In addition to advising healthcare
providers about conveying newborn screening infor-
mation to patients, perhaps more accurate and easi-
ly accessible material on the Internet would beneficial
to patients. Key areas that should be targeted include:



56

European Journal of Clinical and Experimental Medicine 2023; 21 (1): 5257

purpose of NBS, screened diseases and how to interpret
the results of the test. These next steps will promote in-
formed consent among mothers in regards to newborn
blood spot screening.

Conclusion

Many mothers lack general and specific knowledge
about NBS and the diseases screened for. Health educa-
tion that provides accurate and complete information on
the newborn blood spot screening should be provided
to all parents prior to the administering of any genetic
testing. Key areas that should be targeted include: pur-
pose of NBS, screened diseases and how to interpret the
results of the test.
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ABSTRACT

Introduction and aim. This study aims to determine the average addiction levels of university students and the effects of dif-
ferent demographic variables on addiction levels and types.

Material and methods. The study included 783 volunteer students in the Seydisehir campus of Necmettin Erbakan University.
Data were collected face-to-face using Sociodemographic Information Form, Fagerstrom Test for Nicotine Dependence (FTND),
Cut-off test (CAGE), Digital Game Addiction Scale (DGAS-7), and Internet Addiction Test (IAT).

Results. Of the students, 27.7% were using tobacco, 14.8% were using alcohol, 2.6% were using ecstasy, 2.3% were using can-
nabis, 1.4% were using inhalants, 1% were using pills. FTND, DGAS-7, and IAT mean scores were 3.80+2.55, 12.04+5.57, and
43.56+15.73, respectively, and 21.5% had risky alcohol use. Also, 2.2% were game addicts, 3.8% were internet addicts. Digital
game addiction, internet addiction, and nicotine addiction were positively correlated. There was no significant relationship be-
tween nicotine and internet addictions. Individuals with risky alcohol use had higher rates of nicotine addiction.

Conclusion. Students’ addiction rates were similar to the country in general. Addictions gained in the youth years continue in
the following years and bring many health problems. Therefore, it is crucial to include the subject of combating addiction more

in university education and increase studies on the subject.

Keywords. addiction, alcohol, cigarette, game, Internet, university student

Introduction

Addiction is a clinical presentation that starts with taking
increasing amounts of a substance outside its intended use,
progresses with the inability to stop using it even though
it causes problems in the persons life, and lastly, reducing
the substance intake causes withdrawal symptoms. In the
scientific literature, it is examined under substance and be-
haviour addiction.! The Diagnostic and Statistical Manual
of Mental Disorders-5 (DSM-5) lists addictive substanc-
es as alcohol, caffeine, cannabis, hallucinogens, inhalants,
opioids, sedatives-hypnotics and anxiolytics, stimulants,
nicotine, and other (or unknown substances)?. The indi-
vidual’s actions, including computer, television, gaming,

shopping, food, internet, gambling, porn, exhibitionism,
sex, being in virtual environments, using digital tools and
equipment are behavioural addictions.’

Although preventable, tobacco smoking is one of
the leading causes of mortality and morbidity. Accord-
ing to the World Health Organization (WHO), near-
ly 1 billion people worldwide use tobacco.** In Turkey,
smoking prevalence among university students varies
between 20% and 48%.%” Alcohol/substance or techno-
logical addictions may be accompanied by decreased
academic/work achievement, social and physical prob-
lems, bringing along psychiatric disorders, attention/
concentration difficulties.®
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Internet addiction constitutes the main framework
of other internet-related addictions. In this context, be-
sides the internet itself, the activities carried out over
the internet are also a source of addiction.” Therefore,
“social media addiction”, “digital game addiction” and
“smartphone addiction” can be considered as addictions
in which the active substance is the internet'. Studies
have shown that in parallel with the risk of internet ad-
diction for adolescents, digital game addiction is also
high and digital games are more stimulating than other
games because they increase curiosity and excitement
and provide instant gratification."'**

Cannabis remains by far the world’s most used drug
an estimated 209 million people used cannabis, 61 mil-
lion people used opioids, 21.5 million people used co-
caine, 34 million people used amphetamines, NPS
(Synthetic cannabinoids and ketamine) were consumed
in most countries in 2020.'

At the same time, the desire of university students
who are adolescents to lead an independent life and
the fact that both substance and behavioural addictions
affect all areas, especially in the field of health, causes
them to become a priority by leading them to negative
situations. Addiction has become a major threat affect-
ing societies. It is crucial to determine the factors caus-
ing addiction, to raise awareness for determining the
addiction status, to quickly produce solutions to prevent
addiction, and to inform students in educational institu-
tions about the negative consequences.

Aim

This study aims to determine the average addiction lev-
els of university students and the effects of different de-
mographic variables on addiction levels and types.

Research Questions

What are the a. Nicotine addiction, b. Alcohol depen-
dence, c. Internet addiction, d. Digital game addiction
levels, and e. Substance use rates of university students?
What is the socio-demographic variables that affect
these rates?

Material and methods

Ethical approval

Ethics committee approval was obtained before starting
the study (App. N0:2022/18-108-05.01.2022). Institution-
al permissions were obtained from the relevant University
(Number: E-15812146-200-141779 / E-79170238-044-
142345 / E-33205045-100-141777). Participants’ verbal
and written consents were obtained. The research was car-
ried out per the principles of the Declaration of Helsinki.

Type of research
This is a cross-sectional field study.

Research population and sample

The population includes 1545 students studying at the
Necmettin Erbakan University Seydisehir campus. The
sample size calculated with the Raosoft program using
the sample calculation formula for groups with a known
population, with a 0.05 margin of error, a 95% confi-
dence interval, was 308. The literature recommends
increasing the number obtained by at least 15% for pos-
sible losses."” Accordingly, the number of students to be
sampled was increased by 15% to 354. A total of 783 stu-
dents who met the inclusion criteria and volunteered to
participate were included in the study.

Data collection techniques and tools

Data were collected using “Sociodemographic Informa-
tion Form’, “Fagerstrom Test for Nicotine Dependence
(FTND)’, “Cut-off Test (CAGE)”, “Digital Game Addic-
tion Scale (DGAS-7)” and “Internet Addiction Test (IAT)”

Sociodemographic information form

It includes questions about the socio-demograph-
ic characteristics of individuals and whether they have
used addictive substances in DSM-V in the last year.>'®

Fagerstrom Test for Nicotine Dependence (FTND)
Fagerstrom first proposed the Fagerstrom Tolerance
Test for the assessment of smoking addiction in 1978.
This test was reconsidered by Heatherton et al. in 1991,
creating the Fagerstrom Test for Nicotine Dependence
(FTND). FTND consists of 6 questions, each having
a different score. The validity and reliability analysis of
the test was performed by Uysal et al. A total score of
0-2 indicates low dependence, 3-4: low to moderate de-
pendence, 6-7: moderate dependence, and 8-10: high
dependence. The Cronbach reliability coefficient of the
test was found to be moderately reliable at 0.56. Cron-
bach was found to be 0.66 in our study, and it can be
said that the scale is reliable.”*

Cut-off test CAGE (Cut down, Annoyed, Guilty, Eyeo-
pener)

It was developed by Ewing and Rouse, and its Turkish
validity and reliability study was performed by Arikan
et al. It is a short and simple test consisting of four ques-
tions. The recommended cut-off is two; that is, two or
more positive answers indicate risky use.?"*

Digital game addiction scale (DGAS-7)

DGAS-7 was developed by Lemmens et al. to identify
problematic digital gaming behaviours. It is a seven-item
short form of DGAS-21 consisting of 21 items and sev-
en sub-dimensions. It is a single-dimension, five-point
Likert type scale scored between 1 and 5 (1=never, 5=al-
ways) (range: 7-35). Scoring three or more on all seven
items implies that the person is a game addict. In addi-
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tion, a relationship can be established between the in-
crease in the score obtained from the scale and the level
of addiction. They reported the Cronbach’ alpha coeffi-
cient of the scale as 0.72.2

Internet addiction test (IAT)

It is a 20-item Likert-type scale developed by Dr. Kim-
berley Young (1996). Turkish validity and reliability
studies were conducted. Those who score ‘80 and above’
in the questionnaire are supposed to have significant
impairments in functionality and are considered “inter-
net addicts” (IA). Those who score between ‘50-79” are
regarded as those frequently having problems with the
internet in their daily lives and difficulty in controlling
themselves and are called “risky internet users” (RIU).
Those who score “49 and below” are considered “average
internet users” (AIU). The reliability level of the scale
was found to be 0.895 with the Cronbach’s alpha coef-
ficient.>%

Data collection

Data were collected by face-to-face interview method
between January 9 and February 28, 2022. Data collec-
tion took approximately 10-15 minutes for each individ-
ual. As the study was conducted during the COVID-19
pandemic, the interviews were held following the pan-
demic measures, wearing masks, and maintaining social
distance.

Study limitations
The study group was selected from accessible volunteer
students.

Statistical data analysis

Data were analysed using the SPSS (IBM, Armonk, New
York, United States) for Windows 22 package program.
Besides numbers, percentages, minimum and maxi-
mum values, mean and standard deviations, normally
distributed measurements were compared with t-test
for two independent groups, and analysis of variance
for multiple groups (as further analysis, LSD was used
in cases where variances were homogeneous, and Dun-
net C was used in cases where they were not). In the
evaluation of statistical relationships, Pearson correla-
tion analysis was used for normally distributed mea-
surements, and Spearman correlation analysis was used
for non-normally distributed measurements. Cronbach
a coefficient was used for internal validity, Kurtosis and
Skewness coeflicients were used for normality distribu-
tion of the data. In normal distribution analysis, Skew-
ness coeflicients for each scale were as follows: FTND
(n: 219) SE: 0.16, Kurtosis coefficient SE: 0.327; DGAS-
7 (N: 780) SE: 0.088, Kurtosis coefficient SE: 0.175; IAT
(n: 769) SE: 0.088 Kurtosis coefficient SE: 0.176. Ac-
cordingly, Fagestrom Nicotine Addiction Test, Digi-

tal Game Addiction Scale, and Internet Addiction Test
scores show normal distribution. Age and GPA were not
normally distributed; age had a Skewness coefficient of
(n: 779) SE: 0.088 and Kurtosis coefficient of SE: 0.175,
GPA had a Skewness coefficient of (n: 458) SE: 0.114 and
Kurtosis coeflicient of SE: 0.228. Internal validity (Cron-
bach a) coefficients of the scales were as follows; FTND:
0.666, DGAS-7: 0.871, IAT: 0.917.

Results

Of the participants, 36.7% were associate degree (As-
sociate degree is a 2-year education given in vocational
schools of universities), 37.8% were second-year stu-
dents, 67% were male, 83.7% were born in the city centre,
53.9% had a middle socioeconomic level, 72.3% did not
smoke, and 85.2% did not use alcohol. As for substance
use, 97.7% did not use cannabis, 99.4% did not use ecsta-
sy, and 99.5% did not use heroin. In addition, 99.5% did
not use cocaine, 99.6% did not use roofies, 99.7% did not
use Rohypnol, 98.6% did not use inhalants, 99% did not
use pills, 99.4% did not use amphetamines, and 99.6% did
not use other substances (Table 1).

Table 1. Demographic characteristics of the participants

n %
Nursing 196 25
Mechanical Engineering 92 1.7
Department T
Computer Engineering 208 26.6
Associate degree 287 36.7
1 352 45
2 29 378
Grade
3 42 54
4 93 11.9
Male 478 61
Gender
Female 305 39
City 655 837
Place of birth Town 68 8.7
Village 60 7.1
Below 47 6
Below average 238 30.4
Socioeconomic status Average 422 53.9
Upper average 69 838
Upper 7 0.9
. Yes 27 277
Smoking
No 566 723
o Yes 116 14.8
Drinking Alcohol
No 667 85.2
None 775 99
Only a few times 3 0.4
Medications usage 1-3 times a month 1 0.1
1-5 times a week 1 0.1
Almost every day 3 0.4
Continuous Variables n Min. Max. Avg. SD.
Age 779 17 48 2047 297
Grade Point Average 458 1 98 17.52 29.37

* Multiple markings
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2.7% of the participants were using electronic ciga-
rettes. Electronic cigarette use was not an effective factor
in any type of addiction (p<0.0059).

Participants scored an average of 3.80+2.55 on the
Fagerstrom Test for Nicotine Dependence, and scores
ranged from 0 to 10. According to the scale cut-off
points, 35.6% of the students had a low dependence on
nicotine (Table 2).

Table 2. Distribution of scale scores

Scales and Subscales n  Min. Max. Avg. SD.
Fagerstrom Nicotine Addiction Test 219 0 10 3.8 2.55
According to Scale Breakpoints n % - - -
Slightly addicted 78 356 - - -
Little addicted 56 256 - - -
Moderately addicted 30 137 - - -
Highly addicted 35 16 - - -
Very highly addicted 20 9.1 - - -
Incision Test (CAGE)

According to Scale Breakpoints n %

Risky usage 26 215 - - -
No risky usage 95 785 - - -
Total 121 100 - - -
Digital Game Addiction Scale 780 7.00 35 12.04 5.57
According to Scale Breakpoints n %

No risk 765 97.8 - - -
Game Addicted 17 22 - - -
Internet Addiction 769 20 101 356  15.73
According to Scale Breakpoints n % - - -
Internet addicted 29 38 - - -
Risky internet users 194 252 - - -
Average internet user 546 71.0 - - -

The difference in Fagerstrom Test for Nicotine De-
pendence score was statistically significant according to
the participants’ class, gender, alcohol use/trial, alco-
hol use, and pill use (p<0.05) (Table 3). Further anal-
yses to specify which groups the differences originated
from determined that the mean score of the 4th-year
students was lower than the 1st and 2nd-year students
(p<0.05), and the mean score of men was higher than
that of women (p<0.05). Those who used/tried alcohol
had higher scores than those who did not (p<0.05), and
those who used pills almost every day had higher scores
than those who never used pills or used only 1-2 times
(p<0.05). The difference in Fagerstrom Test for Nicotine
Dependence scores according to department, place of
birth, socioeconomic level, and smoking status was not
statistically significant (p>0.05). The parts with missing
SD in the table; Since the number of respondents was 1
person, it could not be checked (Table 3).

There was no statistically significant correlation be-
tween age and GPA and Fagerstrom Nicotine Depen-
dence test scores (p>0.05) (Table 6). There was risky
alcohol use in 25% of the participants.

The difference in Alcohol Abuse Disorder Rates ac-
cording to department and pill use status was statistical-
ly significant (p<0.05) (Table 4). Further analyses (LSD)
to determine from which groups the differences orig-
inated revealed that those who studied in the nursing
department (p<0.05), those who never used pills, and
those who were in the no alcohol abuse risk category
obtained higher scores than the other groups. The dif-
ference in Alcohol Abuse Disorder Rates according to
class, gender, place of birth, socioeconomic level, smok-
ing, alcohol use/trial status was not statistically signifi-
cant (p>0.05) (Table 4). Age and GPA scores were not
statistically significant in terms of alcohol abuse status
(p>0.05) (Table 5).

Participants scored an average of 12.04+5.57 points
on the DGAS-7. The scores varied between 7-35 and
based on the scale cut-oft points, 2.2% of the participants
were game addicts (Table 2). The difference in DGAS-7
scale scores by department, class, gender, socioeconomic
level, alcohol use/trial, and inhalant use was statistically
significant (p<0.05) (Table 3). Further analyses (LSD) to
distinguish from which groups the differences originated
determined that the scores of those in the nursing depart-
ment were lower than those in the computer engineering
department, the scores of the second-year students were
higher than those in the other years. The mean score of
men was higher than that of women. Those in the upper
economic classes had higher scores than those in the low-
er, lower-middle, middle, and upper-middle classes. The
mean score of those who used/tried alcohol was higher.
The scores of those who never used inhalants were low-
er than those who used them only 1-2 times and those
who used them every day. The difference in DGAS-7
Scale Scores according to the place of birth and smoking
status was not statistically significant (p>0.05) (Table 3).
There was no statistically significant association between
age and DGAS-7 Scale score (p>0.05). There was a statis-
tically significant, low-level negative correlation between
GPA and DGAS-7 Scale score (p<0.05). As the DGAS-7
Scale score increased, the overall grade point average de-
creased (Table 6).

Participants obtained an average of 43.56+15.73
points from the Internet Addiction Test. The scores
varied between 20-101, and based on the scale cut-
off points, 3.8% of the participants were internet ad-
dicts (Table 2). The difference in Internet Addiction
Test scores according to socioeconomic level, inhalant
use, and other substance use was statistically significant
(p<0.05) (Table 3). Further analyses (LSD) to discern
from which group the differences originated determined
that those in the upper economic class had higher scores
than those in the lower, lower-middle, middle, and up-
per-middle classes. The scores of those who used inhal-
ants only 1-2 times were higher than those who never
used them and those who used them almost every day.
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The difference in Internet Addiction Test score by de-
partment, class, gender, place of birth, smoking, alcohol
use/trial status was not statistically significant (p>0.05)
(Table 3). There was no statistically significant correla-
tion between age and GPA and Internet Addiction Test

Table 5. Comparison of FNAT, DGAS-7, IAT Scores by age
and GPA according to alcohol abuse disorder

Alcohol risky usage ~ No risky usage

Meaningfulness
n Avg. SD n Avg.

Fagerstrom Test for Nicotine t=2.908
Score (p>0.05) (Table 6). Dependence 21 624 243 67 446 245  p=0.005
Digital game dependence t=0.042
Table 4. Incision test by demographic characteristics of scale % 1350 675 94 134 687  p=0.366
articipants: comparison of alcohol abuse disorder rates b £=0363
particip P y Internet dependencescale ) yoc4 1395 04 456 17.92  p=0717
CAGE t=1.351
Risky usage No risky usage Age % 215 41795 0412
Importance '
n_ % n % t=0.413,
Nursing 4 667 2 33 General score average 16 1892 29.06 49 1570 26.33 p=0.681
Mechanical Engineering 1 5.0 19 955  x2=12.260
Department oo ~0.007
Computerengineering 3 125 21 875 p=0. Table 6. Examining the relationship between FNAT, DGAS-7,
Associate degree 18 254 53 746 IAT, age and GPA
! non4 B 708 Fagerstrom Test Digital game  Internet Age General
Grade 2 15263 42 737 x=3564 for Nicotine ~ dependence  dependence score
3 2100 - - p=0313 Dependence scale scale average
4 - - 8 100 Fagerstrom Test T 1 0.137 0029 0108 -0.135
Sex Male 24233 719 767 0356+ for Nicotine p 0.043 0.673 0.110 0.144
Female 2 11 16 889 P Dependence 219 07 215 218 118
(ity # B1owo T Digitalgame T 0137 1 0534 0038 -0.155
Place of birth Town 2 167 10 833 p=0.430 dependence  p 0.043 0.000 0.291 0.001
Village - - 5 100.0 scale n 217 780 766 776 457
Below 2 86 5 714 Internet ro 0029 0.534 1 -0.032  —0.061
Sod . Below average 7 200 28 800 ') 8 dependence  p 0.673 0.000 0.379 0.193
0ClOBCONOMIC y orage 1M 200 4 80 X scale o215 766 769 766 453
status p=0.585
Upper middle 6 316 13 684
Upper - - 5 100 Fagerstrom Test for Nicotine Dependence scores
Smoking Yes 2189 67 761 x=1.080 varied significantly by alcohol abuse disorder risk status
No 5 152 28 848  p=029 (p<0.05). Individuals with risky alcohol use had high-
Alcohol usage/ Yes 8198 93 802 p=0.066* er Fagerstrom Test for Nicotine Dependence scores (Ta-
experience No 3600 2 400
ble 5).
None 24205 93 795
Only a few times - - 2 100 . .
- ‘ X=1.921 Discussion
Medications usage 1-3 times a month - - - - .
p=0.019 This research was conducted to evaluate the levels of ad-

1-5 times a week - - - _
Almost every day 2100 - _

*The value of x2 is not available as Fisher’s exact chi-
square test is used

There was a statistically significant low-level posi-
tive correlation between Fagerstrom Test for Nicotine
Dependence and Digital Game Addiction Scale scores
(p<0.05). As the Fagerstrom Test for Nicotine Depen-
dence score increased, the Digital Game Addiction Scale
score also increased. There was no significant associa-
tion between the Fagerstrom Test for Nicotine Depen-
dence and the Internet Addiction Test (p>0.05). There
was a statistically significant, moderate positive correla-
tion between the Digital Game Addiction Scale score
and the Internet Addiction Test score (p<0.05). As the
Digital Game Addiction Scale score increased, the Inter-
net Addiction Test score also increased (Table 6).

diction: cigarette, alcohol, substance, game and internet
addiction among university students living in a borough.
Universities are an important reflection of the gener-
al smoking behaviour of the young population. Many
studies in the scientific literature have determined the
smoking rates of university students. As there are stud-
ies in our country with findings similar to our study (22-
34%), there are also studies that have found much higher
rates (40-50%).%* The smoking rate found in some of
the studies conducted in other countries is; 51.4% in
Syria, 24% in Italy, and 21% in the USA.**3? Two people
who said no were included as smokers because they stat-
ed that they used electronic cigarettes. When we look at
our country and the world in general, it is seen that the
rate of smoking among university students is high.

The alcohol consumption rate of university stu-
dents was determined as 14.8%. Study findings are sim-
ilar to scientific literature.”® A multicentre study found
that among seven countries (Germany, Poland, Bul-
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garia, Denmark, Lithuania, Spain, and Turkey), Turk-
ish students had a lower prevalence of daily alcohol use
compared to students studying in other countries (male
19%, female 8%).** These results may make us think that
living in the borough and religious values also affect it.

Of the participants, 2.3% stated that they use canna-
bis, 1.4% use volatile substances, and 1% use pills. The
rate of students’ addictive substance use was found to be
13.4% in a study.'® Studies in Germany show that alco-
hol and substance use is more common among univer-
sity students than in Turkey.” Obtaining the study data
from a campus in a borough constitutes one of the lim-
itations of the study. Therefore, results cannot be gen-
eralized. However, it can be said that the access to the
substance of the participants included in the study is
low because it is lower than in the city centre.

The participants obtained 35.6% had a very low lev-
el of nicotine dependence, 25.6% had a low level of nic-
otine dependence, and 13.7% had a moderate nicotine
dependence. A study conducted with 622 undergradu-
ate students studying at a private university determined
that students had an average FNTP score of 3.6, male
students scored higher, and the FTND scores indicat-
ed low (29.3%) and moderate (9.7%) dependence Evli
found the mean FNTP score of the students as 3.52. The
present study is consistent with these findings.*>* It can
be said that a small part of the students have never met
cigarettes. The nicotine addiction rate of the last-year
students was lower than those in the 1st and 2nd-years.
In their study with medical school students, $enol de-
termined that the first three years were the riskiest years
for smoking.”

There was risky alcohol use in 21.5% of the partici-
pants. Studies on university students found alcohol use
risks to be 13% in Denmark, 7.2% in Hong Kong, 1% in
Indonesia.”* Many studies determined the alcohol use
rate and addiction levels to be higher in males than in
females.'®**3* Unlike these, our study found no signifi-
cant correlation between gender and risky alcohol use.
The rate of risky alcohol use was higher in students in
the nursing department (66.7%). This finding is consis-
tent with the literature.®®

According to the Household Information Technol-
ogies (IT) Usage Survey, 2021 report, the internet usage
rate in our country is 82.6% in the 16-74 age group. Ac-
cording to the Digital 2021 report, the worldwide av-
erage daily internet usage time is 6 hours 54 minutes,
and in our country, it is above the world average with
7 hours and 57 minutes. The scores varied between 20-
101, and based on the scale cut-oft points, 3.8% of the
participants were internet addicts. In a study conduct-
ed in Ordu, the average score obtained from the In-
ternet Addiction Test was 89.87.%° In their systematic
review examining the internet addiction levels in the
Gulf countries, Al-Khani et al. reported the internet

addiction rate as 33%*'. Both the total scores and the
addiction rates of the participants were lower than the
mentioned studies.

No significant relationship was found in the rate of
internet addiction according to the gender variable. Be-
sides similar studies in the scientific literature, there are
also studies reporting higher internet rates in men.*>*
Internet addiction rates of those with a high-income
level were higher in accordance with the literature.*>*
Since the students live in the borough, it can be predict-
ed that the internet speed is low.

Participant 2.2% of the students are game addicts.
Aktas and Bostanci found students’ Digital Game Ad-
diction Scale mean score as 35.86+£16.97, and reported
that 6.3% of the students were in the addicted group and
1.6% were in the highly addicted group.** The digital
game addiction scores differed significantly by gender.
The addiction scores of male students were higher than
female students. There are similar studies in the scien-
tific literature.*?

The study revealed a statistically significant, low-lev-
el negative correlation between the overall grade point
average and the DGAS-7 Scale score. As the DGAS-7
Scale score increased, the overall grade point average
decreased. This finding is similar to the scientific litera-
ture.”” While gaming is a healthy deal with, it can pose
some risks for college students who are still in their
teens.

There was a statistically significant, low-level pos-
itive correlation between Fagerstrom Test for Nicotine
Dependence and Digital Game Addiction Scale scores,
consistent with the scientific literature.*® There was no
significant association between the Fagerstrom Test for
Nicotine Dependence and the Internet Addiction Test.
Besides studies in the scientific literature that are com-
patible with the findings of the studies, there are also
studies showing a positive relationship between nicotine
addiction and internet addiction.**”** A moderate posi-
tive relationship was found between the participants’ In-
ternet addiction and digital game addiction levels. There
are studies several studies have associated Internet ad-
diction with smartphone addiction.***

In the study, nicotine addiction levels were found to
be higher in those who used/tried alcohol and those who
used pills. Similar to the findings of the study, the scien-
tific literature indicates a significant relationship between
the use of tobacco, alcohol, and other substances.**

Conclusion

Despite the fact that societies continue to stand against
all kinds of addiction and take precautions, all ad-
diction rates continue to threaten society and mental
health. In our study, the risky use of alcohol by stu-
dents in the nursing department was higher than in
other departments, indicating that health workers are
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also under threat. In addition, individuals with risky
use of alcohol have higher rates of nicotine addiction,
the increase in game addiction as nicotine addiction
increases and the increase in internet addiction as dig-
ital game addiction increases suggest a connection be-
tween addictions. We are of the opinion that individual
approaches should be taken with all types of addiction,
taking into account the level and degree of addiction,
and that protection programs should also be organized
for health workers.

Among the examined addiction types, although
nicotine, alcohol, and substance addictions are old con-
cepts, internet and game addiction are relatively newly
defined concepts. All the addiction types discussed are
significant public health problems for young individ-
uals both in Turkey and around the world. This study
demonstrates that individuals with any addiction are
also at risk for other types of addiction. Hence, it is clear
that it is necessary to provide university students with
sufficient knowledge and equipment about the types of
addictions, the diseases they can cause, the harm they
cause to society, the methods of getting rid of this habit,
and to develop protective approaches.
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ABSTRACT

Introduction and aim. High grade glioma is the most aggressive form of primary brain tumour with a median survival of one

year. Maximal safe resection followed by temozolamide-based concurrent chemoradiation and adjuvant chemotherapy is the

standard of care. To assess the compliance of temozolamide in patients of high-grade glioma who underwent concurrent
chemoradiation followed by adjuvant chemotherapy

Material and methods. 30 patients of high grade glioma diagnosed and treated in our Oncology department during the peri-
od of March 2016 to March 2018 were analyzed retrospectively. Cases included in this study were patients with biopsy proven

high grade glioma who underwent maximal safe surgery, temozolamide-based concurrent chemoradiation, followed by ad-
juvant chemotherapy with temozolamide. Data regarding age, gender, histopathology, extent of surgery, performance status,
radiotherapy dose, chemotherapy cycles and treatment toxicity profiles were recorded.

Results. Treatment was generally well tolerated with most patients experiencing grade 1 and 2 toxicities, which were managed

with supportive care. Grade 3 toxicities were noted as follows: anaemia (6.7%, n=2), neutropenia (16.7%, n=5) and thrombocy-
topenia (16.7%, n=>5). Treatment with TMZ was discontinued in 6.7% (n=2) of individuals due to myelosupression. No grade 4

hematological toxicities were observed in the study group.

Conclusion. The compliance of temozolamide in high grade gliomas is high with less treatment interruptions and manageable

side effect profile.

Keywords. glioblastoma multiformae, high grade gliomas, radiotherapy, temozolamide

Introduction to surgery alone provided significant survival advan-
High grade gliomas (HGG) are the most aggressive tage."” A phase III trial by stupp et al showed that te-
primary brain tumours. The standard of care for new- mozolamide given concurrently with radiotherapy gives
ly diagnosed high-grade glioma includes maximal safe better overall survival than radiotherapy alone in glio-
resection of the tumour followed by 6 weeks course of blastoma multiforme patients.’ The European Organisa-
radiotherapy with concurrent temozolamide (TMZ), tion for the Research and Treatment of Cancer (EORTC)
followed by adjuvant TMZ for 6months. Previous stud- study proved that concurrent TMZ along with radiation
ies proved that postoperative radiotherapy compared followed by Adjuvant TMZ had increased the median
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survival & 2-year survival rate. Another study showed
that patients completing 6 cycles of adjuvant TMZ had
significantly better outcome.*

Temozolamide is an oral second-generation alkylat-
ing agent which readily crosses the blood brain barrier
and has near 100% bioavailability. TMZ is the prod-
rug of alkylating agent 5-(3 methyltriazen-1-yl) imid-
azole-4-carboxamide (MTIC). After administration,
TMZ spontaneously hydrolyzes to the active metabolite
MTIC & subsequently to the active methylating agent,
methyl hydrazine. TMZ exerts its anti-tumor effects by
methylating guanine at the N7 (70% of adducts) and O6
(5% of adducts) positions and adenine at the N3 posi-
tion (9% of adducts).>®

The antitumour activity of the TMZ has been shown
in preclinical studies.” Currently the recommended
dosing schedule for TMZ is 75mg/m2 for concurrent
chemoradiation and 200mg/m2 for 5 days every 28
days in the adjuvant setting. Many studies tried differ-
ent schedules to determine the efficacy without enhanc-
ing the toxicity.*!" Aforementioned doses were used in
this study.

Aim

The aim of the study was to analyze the compliance of
the TMZ in patients getting concurrent radiation and
followed by adjuvant TMZ in a tertiary care hospital.

Material and methods

Ethical approval

Ethical approval was obtained from the Institutional
ethical committee, Government Stanley Medical Col-
lege and hospital (ECR/131/Inst/TN/2020/RR-21).

Study design
30 patients of high-grade gliomas diagnosed and treat-
ed in our Oncology department during the period of
March 2016 to March 2018 were analyzed. The cases in-
cluded biopsy proven high grade glioma patients who
underwent maximal safe surgery, postoperative radio-
therapy and concurrent temozolamide followed by ad-
juvant TMZ. Adequate bone marrow reserve, normal
renal parameters and hepatic parameters were ensured
before the study. Data regarding age, gender, histopa-
thology, extent of surgery, performance status, radio-
therapy dose, chemotherapy cycles and toxicity profiles
were recorded. Side effects were graded in severity based
on CTCAE 4 guidelines.

—  Patients receiving transfusions were classified as
having grade 3-4 cytopenias during the transfusion
period.

- This adjustment was not made for hematopoietic
growth factor administration.

- Cytopenias were attributed to concomitant daily
TMZ and RT administration if they occurred at any

point before thestart of adjuvant TMZ (usually four
weeks after the completion of concomitant therapy).

- In patients who developed hematologic toxicity,

TMZ administration was delayed, dose adjusted, or
discontinued according to the guidelines Additio-
nally, patients developing hematologic toxicity un-
derwent a careful medication review (Table 1).

Table 1. Blood and lymphatic system disorders

Grade
Adverse 1 2 3 4 5
events
Life-
Hemoglobin (Hgb) Hgb <100 Hgb <8.0g/dL threatening
<LLN-10g/dI; 80g/dl <43 mmol/; consequences;
Anemia’ I <6249 <80glL; UENES Death
<LLN-6.2mmol/L; . urgent
<LLN-100g/L mmol/L; Transfusion intervention
It 00-80gL  indicated o
indicated
A
Mildly Hypocellular s Hypocellular .
Or Aplastic
Bone marrow or >25- <50% or persistent for
. <=25% reduction . >50-<=75% Death
Hypocellular reduction . longerthan 2
from normal reduction from
. from normal . weeks
cellularity for age . normal cellularity
cellularity for
forage
age
ANC <1000/mm3
with asingle
temperature of ~ Life threatening
) >38.3°C(101°F)  consequences;
Febrile A
- - - orasustained urgent  Death
Neutropenia

temperature of  intervention
>38°C(100.4°F) indicated
for more than one

hour

" A disorder characterized by a reduction in the amount
of Hemoglobin in 100 ml of blood. Signs and symptoms
of anemia may include pallor of the skin and mucous
membranes, shortness of breath, palpitations of the
heart, soft systolic murmurs, lethargy and fatigability;

" A disorder characterized by the inability to produce
hematopoietic elements; ™ A disorder characterized by
an ANC <1000/mm?3 and a single temperature of >38.3°C
(101°F) or a sustained temperature of >38°C (100.4°F) for
more than one hour

Radiotherapy and chemotherapy treatment

After maximal safe surgery, postoperative radiothera-
py was given at a total dose of 6000cGy in 200cGy per
fraction over a period of 6-7 weeks in 2 phases. 5000
cGy was given to the tumour bed/residual tumour along
with the surrounding edema with 3cm clearance in the
initial phase. Second phase of radiation was adminis-
tered to tumours with 3 cm margin. The radiotherapy
was delivered by two opposing lateral fields with Teleco-
balt machine. Patients received concurrent TMZ (75mg/
m?*/day) 7 days per week one hour before radiation and
6 cycles of adjuvant TMZ (200mg/m?*/day) day 1-5 in
every 28 days.



70

European Journal of Clinical and Experimental Medicine 2023; 21 (1): 6872

Statistical analysis

Data was entered in MS-Excel (Redmond, Washington,
USA) software and analysed by using SPSS version 26
(IBM, Armonk, NY, USA). Descriptive statistics were
seen by mean and standard deviation for numerical
data, whereas for categorical data, frequency table was
represented.

Results

Patients and treatment characteristics

The median age of the study group was 46.7 years
(Range: 17-67years). Male:Female ratio=1:1. The demo-
graphic data of the patients are given in Table 2. 43.3%
of the patients had poor performance status (KPS<70,
n=13). 86.7 % of the patients had completed the full 60
Gy of postoperative radiotherapy (n=26). 83.3% of the
patients had completed the concurrent TMZ and 66.7
% were able to complete the entire treatment protocol
(including adjuvant TMZ). 33.3% of patients did not re-
ceive adjuvant chemotherapy due to disease progression,
toxicity etc.

Table 2. Demographic data of the patients

ing to CTCAE version 4.0 developed by national cancer
institute. Hematological toxicities include thrombo-
cytopenia, anaemia, neutropenia and the non hemato-
logical toxicities include nausea, vomiting, headache,
skin rashes, pruritis. Patients in the combined modal-
ity group were able to complete the 6 cycles of adjuvant
TMZ. Majority of the hematological & non hematolog-
ical toxicities were grade 1& 2. 52% of the study group
had non hematological side effects and 28% had hema-
tological side effects. Non hematological toxicities like
nausea and vomiting were managed by antiemetics and
dopamine receptor antagonists. Treatment was general-
ly well tolerated with 6.7% of patients developing grade
1&2 anaemia, 16.7% of patients with grade 1&2 neu-
tropenia (n=5) and 16.7% of patients(n=>5) with grade
1&2 thrombocytopenia during the treatment. Concur-
rent TMZ was discontinued in two patients (6.6%) due
to grade 3 myelosuppression and one patient (3.3%) de-
veloped grade thrombocytopenia. No grade 4 hema-
tological toxicities were observed in the study group.
Hematological toxicities were managed with delay or
discontinuation of temozolamide therapy that was de-
cided by the treating physician. The toxicity profile of

Variables Variable No (%) the study group was given in Table 3.
<30yrs 5(16.7)
31-40 5(16.7) Table 3. Toxicity profile
e 450 81267) Toxicities Variable Grade 182 Grade3
51-60 9(20) No (%) No (%)
>60 3(10) Anemia 2(6.7)
cex Male 15 (50) Hematological Neutropenia 5(16.7) 2(6.6)
Female 15(50) Thrombocytopenia 5(16.7) 1(3.3)
ks <70 13(43.3) Nausea 15 (50)
>70 17 (56.7) Vomiting 7(233)
Tumorsize <4 9(30) Non Hematological Headache 4(13.3)
>4 21(70) Constipation 10(33.3)
GBM 17(56.7) Skin rash 133)
Histology Anaplastic astrocytoma 10(33.3)
AnapIasStlc oligo 133((;;))3) Discussion
Grade . p— Postoperative radiotherapy with concurrent TMZ fol-
Biopsy oy 10633) lowed by adjuvant chemotherapy after safe maximal
Partial excision 267) surgery is the standard of care in high grade gliomas.
Surgery Subtotal resection 7(33) The feasibility and safety of TMZ along with radiother-
Near total resection 10633) apy is higher when compared with nitrosoureas. TMZ
Radical excision 163) also has radio sensitizing properties that have proved in
<60Gy 4(133) vivo and in vitro studies.'"'? The standard schedule of
RT >60gy 26(86.7) TMZ in high grade glioma patients is 200mg/m? for 5
Yes 5(167) days every 28days."*'¢
Concurrent chemo No 25(833) In this retrospective study only 9% of the patients
, <60 10(33.3) had grade 3 haematological toxicity. These values are
Adjuvant chemo . . .
260 20 (66.7) comparable with the earlier study by Stupp et al. in

Toxicity assessment

All patients were evaluated for toxicities during con-
current chemoradiation and adjuvant chemotherapy
with TMZ. Toxicities were assessed and graded accord-

which haematological grade 3& 4 toxicities were noticed
in 7% of the patients, mainly neutropenia and thrombo-
cytopenia."”

Another study found a myelosuppression in 8.7% of
their patients. Leucopenia grade 3 and 4 were noticed in
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3.5% and thrombopenia grade 3 and 4 in 5.2%.' Many
retrospective studies analyzed the temozolamide toxic-
ities and found that the frequency of grade 3 & 4 my-
elosuppression at a rate of 3% to 15% and grade 3 & 4
thrombocytopenia at 0-15%."*2! Majority of toxicities in
our study were grade 1&2 and were tolerable to our pa-
tients. Gastrointestinal disturbances such as nausea and
vomiting were exceedingly common. Previous studies
showed that these are known as two of the most import-
ant serious side effects which affects the quality of life of
the cancer patients during chemotherapy.*

The main hematological side effect of our study was
myelosuppression, which was reversible. Most of the pa-
tients in our study were able to complete the treatment.
The awareness of toxicities and evidence-based inter-
ventions for managing toxicities are important to main-
tain the quality of cancer care in glioma patients. The
concurrent administration of radiotherapy and TMZ
was feasible and well tolerated with few hematological
and non-hematological toxicities. The compliance of the
adjuvant therapy was satisfactory and was comparable
to the previous studies. The grade 3&4 non hematolog-
ical toxicities were nil in the study group. Hematolog-
ical toxicities commonly occurred during concurrent
chemoradiation and non haematological toxicities were
common during adjuvant chemotherapy cycles.

In summary, the results of our study suggest that
concomitant chemoRT with TMZ followed by six cy-
cles of adjuvant TMZ was safe and well tolerated, and
patients were able to sustain therapy. The recent-
ly published international EORTC phase III trial has
demonstrated a similar benefit. Patients received Temo-
zolomide 75 mg/m?* everyday with radiotherapy as rec-
ommended by the EORTC/NCIC trial.

Limitation of this retrospective study is the small
sample size (n=30). The demographic data & few prog-
nostic variables of the current study could be correlated
with previous studies. We have found that the compli-
ance of the patients to radiotherapy and chemotherapy
is good.

Conclusion

The compliance of temozolamide in high grade gliomas
is high with less treatment interruptions and the toxic-
ities are minimal and manageable with good outcomes,
making it a good feasible protocol for high grade gliomas.
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ABSTRACT

Introduction and aim. The paternal attachment can affect the academic, social and emotional development of the child in the
future. The study was conducted in a descriptive-cross-sectional design to determine the impacts of some characteristics of
fathers on paternal attachment.

Material and method. The study was conducted with 278 fathers who had 3-12 months old infants. The data were collected by
using the “Father Information Form” and the “Postnatal Paternal-Infant Attachment Questionnaire (PPAQ)".

Results. It was found in the present that the mean PPAQ score of the fathers who were exposed to domestic violence in their
childhood was significantly lower than those who were not (p=0.001). The mean PPAQ score of the fathers whose infant was
born by cesarean section (p=0.017) and who had physical contact for the first 24 hours (p=0.047) was found to be significantly
higher. The mean PPAQ score was significantly higher in fathers who had a physical contact duration of 7 hours or more than
those with less physical contact durations (p=0.030).

Conclusion. In this study, some characteristics of fathers were found to affect father-infant attachment. It may be recommend-

ed to plan preventive interventions for risky fathers.
Keywords. attachment, father, infant

Introduction

The attachment of the parent with the infant begins
during the intrauterine period, and the attachment of
the infant with the parent begins after the delivery.!?
Postpartum attachment is an important process in the
postpartum period and there is evidence that attach-
ment difficulties are associated with the mental health
of the parents and have negative outcomes on the de-
velopment of the child.? It was found that the character
of the infant affects the parenting behaviors shared be-
tween parents, especially in the 0-24-month period of
the infant’s life.* The attachment taking place in infancy
(1-12 months) shows limited variability in the following

periods.’ Based on the opinion that adult attachment is
the continuation of childhood attachment, it was found
that attachment styles in adulthood are 72% similar to
childhood attachments and affect the social lives of in-
dividuals.® It is not likely that the secure or insecure at-
tachment of the infant will change later.”

It was found in the literature review that studies con-
ducted within the scope of parental attachment are mostly
on mother-infant attachment, and studies on father-in-
fant attachment are limited.®>* Considering the impacts
that each parent has on the development of the child, it
is already known that it is important not to ignore the
impacts of the father on the development of the child.”
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Although the main attachment figure is considered the
mother, infants can also establish a secure attachment
with their fathers as well." The attachment relationship
that children establish with their fathers affects their aca-
demic, social and emotional development significantly.?
The importance of integrating the cognitive, affective, and
behavioral aspects of parenting is emphasized in the at-
tachment.” It is possible to argue that father-infant at-
tachment has long-term impacts on individuals’ lives at
significant levels." The father’s experiences in his child-
hood and the way he established bonds with his parents
also affect the father’s bond with his infant.'>'¢It is specu-
lated that fathers who have secure adult attachment styles
enjoy parenting more."” However, childhood experienc-
es also affect adulthood, and the child who witnesses or
is abused can carry it into adulthood. Also, it is consid-
ered that children with insecure attachment relations
with their parents are in danger of neglect and abuse."®
It is already known that the physical contact and attach-
ment of the infant with the mother is at the forefront be-
cause of the infant’s need for the mother in the postnatal
period, but the physical contact and attachment between
the father and the infant remains in the background. If
the father comes into physical contact with his infant in
this period, the bond between the father and the infant is
initiated.”® Also, the physical stimulation of the infant by
the father has a positive impact on toddlerhood.” If there
is a problem in father-infant attachment and insecure at-
tachment style happens, problems emerge in the mental,
spiritual and physical development of infants.”! Insecure
attachment styles in infancy and childhood are consid-
ered as the source of psychopathologies in the infant’s lat-
er life.” It is also known that low paternal involvement is
associated with more peer aggression, and infants with a
secure attachment style overcome adolescence problems
more easily.?** Securely attached children have more re-
ceptive and positive behaviors.”

Attachment forms, which are the part of character-
istics of an individual, bring the individual to the fore-
front in cases such as separation or loss.” The absence
of the father between the ages of 0-3 may cause the in-
fant to be more prone to self-harm during adolescence.”
It is speculated that individuals with an attachment fig-
ure that they can reach at any time in case of need have
less fear and anxiety when compared to those who are
deprived of this.”® It has been revealed that securely at-
tached parents are more sensitive and interested in their
children, and these children are more strongly attached
to their parents.” Due to working mothers, fathers are
spending more and more time with their babies today.

Aim

Studies on parent-infant attachment mostly involve
mothers. It is considered that the findings obtained in
the present study, which was conducted to determine the

impacts of some characteristics of fathers on paternal at-
tachment in the postpartum period, will shed light on the
development of healthy attachment styles and the plan-
ning of mental health protective practices for children.

Research questions

- Do father’s sociodemographic characteristics affect
father-infant attachment?

- Does the father’s experiences with his parents du-
ring childhood affect his bonding with his baby?

- Do baby’s characteristics affect father’s attachment?

- Does the father’s physical contact with the baby in
the first 24 hours affect the attachment?

Material and methods

Ethical approval

The study was approved by the Human Research Eth-
ics Committee of Zonguldak Biilent Ecevit University
(approval no: 2021/106). The participants read the in-
formation text before they filled out the questionnaires,
and those who approved were included in the study.

Study design

The study was conducted in a descriptive and cross-sec-
tional design to determine the impacts of some descrip-
tive and sociodemographic characteristics of fathers on
paternal attachment in the postpartum period.

Population and sample

The data of the study were collected with the Snowball/
Chain Sampling Method between May 2021 and Feb-
ruary 2022 in Turkey. This study includes participants
from all geographical regions of Turkey. A total of 285
fathers participated in the study. Seven fathers were ex-
cluded from the study because they did not accept to
participate in the study. The sample of the study consist-
ed of 278 fathers who volunteered and approved to par-
ticipate in the study.

Data collection

The data of the study were collected by using an online
survey between May 2021 and February 2022. The on-
line survey was created using Google Forms. The ques-
tionnaire form was sent to the participants using online
networks (e-mail, WhatsApp, Instagram, etc.). Before
starting the survey, the participants read the explana-
tions about the study (purpose, subject, criteria for par-
ticipation in the study, voluntary participation in the
study, etc.) and approved. The time to fill out the ques-
tionnaire varied between 5 and 10 minutes. To evaluate
the suitability of the questionnaire, a preliminary appli-
cation was made with 10 participants. After the neces-
sary arrangements were made in the questionnaire form
as a result of this pre-application, the application stage
was started.
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Father Information Form: The form consisted of 24 ques-
tions on demographic characteristics of fathers (age, oc-
cupation, educational status, etc.) and characteristics of
the infant (age, gender, etc.).

Table 1. The sociodemographic characteristics of the
fathers (n=278)
Sociodemographic characteristics

Age (years) Mean+SD 31.16+4.94 (min:20-max:50)
Marital status n %
Married 273 98.2
Single 5 1.8
Educational Status

Literate 3 1.1
Primary education 30 10.8
High school 107 385
University and above 138 49.6
Working Status

Working 242 87.1
Not working 36 129
Profession

Employee 42 15.1
Officer 72 259
Private sector 126 453
Unemployed n 4.0
Other 27 9.7
Health Insurance

Yes 258 92.8
No 20 7.2
The family type lived longest in

Elementary 162 583
Extended 96 345
Single Parent 20 7.2

The postnatal paternal-infant attachment questionnaire
(PPAQ)

The Postnatal Paternal-Infant Attachment Question-
naire (PPAQ) was developed by John T. Condon to eval-
uate postnatal father-infant attachment.'?> The Turkish
validity and reliability study of the scale that was devel-
oped by Condon (2008) was conducted by Giile¢ & Kav-
lak in 2013."* The scale consisting of 19 items; Items 1,
2,6,11, 13, 17 and 18 are ‘patience and tolerance, items
4,5,8,9,10, 12, 15, 19 are ‘pleasure in interaction’ and
items 3, 7, 14 they constitute the ‘love and pride’ dimen-
sion. The lowest score that can be obtained from the
scale is 19, the highest score is 95 and a high score on
the scale shows a high level of attachment. In the study
of Giileg, the Cronbach Alpha value of the scale was cal-
culated as 0.76.* The Cronbach Alpha value was calcu-
lated as 0.833 for this study.

Statistical analysis

The data analysis was made by using the SPSS 21.0 (Statis-
tical Package for Social Sciences) package program. De-
scriptive statistics, mean, standard deviation, frequency,
and percentage were used in the evaluation of the data.

The conformity of the quantitative data to the normal dis-
tribution was tested with the Kolmogorov-Simirnov Test.
The t-test was used for the comparison of quantitative
variables between two groups because the data showed
a normal distribution. The ANOVA Test was used for the
comparisons between more than two groups. The Tukey
Analysis was used as a Post-Hoc Test to evaluate the dif-
ferences between the groups. In the comparisons, p<0.05
was accepted as the significance level.

Table 2. The characteristics of the lives of fathers with their
parents (n=278)

Father’s life with his parents n %
Marital status of their parents

Married 256 9.1
Divorced 22 7.9
Age when parents divorced (n=22)

0-2Years n 50.0
3-6 Years 2 9.1
7-11Years 1 45
12-18 Ages 4 182
18 years and over 4 18.2

Custody parent (n=21)

Mom 20 95.2
Father 1 438
Exposure to domestic violence during childhood

Yes 90 324
No 188 67.6
Type of violence exposed (n=90)

Physical Violence 59 65.6
Verbal Violence 19 AR
Emotional Violence 10 1.1
Other 2 2.2
People applying violence (n=90)

Mother 21 233
Father 61 67.7
Other (Grandmother, etc.) 8 8
Receiving psychological help when exposed to violence

(n=90)

Yes 1 1.1
No 89 98.9
Results

The mean age of the fathers was found to be 31.16+4.94
(min:20, max:50), 98.2% were married, 49.6% were at
university or higher education level, 87.1% were work-
ing in a job and 45.3% were working in the private sec-
tor in the present study. A total of 92.8% of the fathers
had health insurance, and 58.3% of them lived the lon-
gest in an elementary family (Table 1).

It was found that 92.1% of the parents of the fathers
who were included in the study were married, 7.9% were
divorced, 50.0% were in the 0-2 age group when their
parents were divorced, and 95.2% of them had their cus-
tody in their mothers. Also, 32.4% of the fathers were ex-
posed to domestic violence in their childhood, 65.6% of
those who were exposed to violence experienced phys-
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ical violence, and 67.7% of the people who applied vio-
lence were fathers. A total of 98.9% of the fathers stated
that they did not receive psychological help when they
were exposed to violence (Table 2).

When the characteristics of the fathers were exam-
ined, it was found that the mean infant age was 6.69+3.04
(min:3-max:12) months and 51.1% were female. Among
the fathers, 27.7% of whom said that they had other chil-
dren, 88.8% of them had planned pregnancy, 55.4% of
them were born by cesarean section, 79.9% of them had
physical contact in the first 24 hours when the infant
was born, and 44.6% of those who had physical contact
had less than 1 hour of contact. Also, 43.2% of the fa-
thers stated that they were with their spouses during the
delivery (Table 3).

Table 3. The characteristics of the infants of the fathers
(n=278)

The characteristics of the infants of the fathers

Infant’s age (months) Mean+SD 6.69+3.04 (min:3-max:12)
Number of children Mean+SD 1.76+0.73 (min:1-max:5)
Infant’s gender N %
Girl 142 511
Boy 136 489
Other children
Yes 77 271.7
No 201 723
Planned pregnancy
Yes 247 88.8
No 31 1.2
Birth type
Normal 124 44.6
Cesarean section 154 55.4
Physical contact in the first 24 hours when the
baby was born
Yes 222 79.9
No 56 20.1
Physical contact time (n=222)
Less than 1 hour 99 44.6
1-3 hours 63 284
4-6 hours 26 1.7
7 hours or more 34 153
Status of being with the spouse at the time of
delivery
Yes 120 832
No 158 56.8
Table 4. PPAQ sub-scale and total mean scores

PPAQ sub-scale Mean£SD Minimum Maximum
Patience and tolerance 23.08+2.67 14.9 28
Pleasure in interaction 27.074£5.14 8 35
Love and pride 18.52+2.2 4 20
PPAQ scores 68.17+8.55 40 81

The mean patience and tolerance sub-scale score
was 23.08+2.67 32, the mean pleasure in interaction
sub-scale score was 27.0745.14, the mean love and pride

sub-scale score was 18.52+2.20, and the PPAQ mean to-
tal score was 68.17+8.55 (Table 4).

Table 5. The distribution of some characteristics of the
fathers according to the PPAQ scores?
MeanzSD Test

Characteristics of the fathers Post-hoc*

Marital status

Married 68.15+8.55 t=-0.311
Single 69.36+9.92  p=0.756
Educational Status

Literate-Primary Education 646241155 f=4481  land3

High school 67714899 p=0012 P=0016
University and above 69.38+7.04

Working Status

Working 67.82+8.64 t=-1.775

Not working 70.53+7.64 p=0.077

Health Insurance

Yes 68.11£8.61 t=-0.478

No 69.08+7.88 p=0.633

Type of the family lived longest

Elementary 68.82+9.23 f=0.674
Extended 67.99+8.51 p=0.511
Single Parent 66.53+4.79

Marital status of the parents

Married 68.28+8.75  t=0.7
Divorced 66.95+5.80 p=0.485
Exposure to domestic violence in

childhood

Yes 65.66+£9.31 t=-3.455
No 69.38+£7.92  p=0.001
Baby’s Gender

Girl 67.62+8.61 t=-1.092
Boy 68.74+8.49 p=0.276
Other children

Yes 65.424£9.16 t=-3.376
No 69.22+8.09  p=0.001
Planned pregnancy

Yes 68.55£8.19  t=2.119
No 65.12+10.69 p=0.035
Birth type of the infant

Normal 66.81+8.50 t=-24
Cesarean section 69.27+8.47 p=0.017

Physical contact in the first 24 hours when
the baby was born (n=222)

Yes 68.70+8.38  t=2.045
No 66.09+8.98 p=0.047
Physical contact time (n=222)

less than 1 hour 66.86+8.32 f=3.025 land4

1-3 hours 69.89+8.00 p=0.03 p=0.05
4-6 hours 69.26£8.19
7 hours or more 70.96+8.35

Status of being with the spouse present at
the time of delivery

Yes 69.30+8.06 t=1.922

No 67.32+8.84 p=0.056

2PPAQ - postnatal paternal-infant attachment
questionnaire; t — independent samples t test; f — one way
ANOVA; *Post-Hoc: Tukey test
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It was found in the present study that the mean
PPAQ scores of the fathers differed at statistically sig-
nificant levels according to their educational status
(f=4.481, p=0.012). When the origin of the difference
between the groups was analyzed in the Post-Hoc Anal-
ysis, it was found that the mean PPAQ score of universi-
ty graduates was higher at a significant level than that of
literate/primary school graduates (p=0.016). It was also
found that the mean PPAQ score of those who were ex-
posed to domestic violence in their childhood was low-
er at a significant level compared to those who were not
(t=-3.455, p=0.001). The mean PPAQ score of the fa-
thers who did not have any other children was found to
be higher at a significant level (t=-3.376, p=0.001). The
mean PPAQ score of fathers whose infants were born by
cesarean section (p=0.017) and who had physical con-
tact for the first 24 hours (p=0.047) when their infant
was born was also higher at a significant level. In ad-
dition, the mean PPAQ score of the fathers who had a
physical contact duration of 7 hours or more was higher
at a significant level than those with less physical contact
(f=3.025, p=0.03) (Table 5).

Discussion

Attachment is a strong bond, which develops between the
infant and the primary caregiver, and establishes a sense
of security in the infant. The effect of the attachment pat-
tern that is established in the early days of life in deter-
mining the future relationship styles of the person is an
indisputable fact. The origin of most psychopathologi-
cal conditions that emerge in the early three years of life
stems from the relationship between the infant and the
primary caregiver. Any disruption in this relationship can
be effective in the formation of a pathological structure.*
In this context, it is important to determine the effect of
father-infant attachment along with sociodemographic
and other factors. The present study was conducted to in-
vestigate the impacts of some characteristics of fathers on
paternal attachment in the postpartum period.

The mean PPAQ scale score of the fathers who par-
ticipated in the study was found to be 68.17+8.55. The
highest score that can be obtained from PPAQ is 95. As
the score increases, the level of father-infant attachment
also increases. In the study conducted by Aydin Kartal
& Erisen investigating the father-infant attachment, the
mean total score was reported to be 71.37+£10.55.>* In
their study, Yu et al. found the mean total score to be
75.68+10.01.° Aslan et al. found the mean father-infant
attachment score to be 70.81+8.22 in their study and
they accepted that the attachment was good.** The re-
sult of this study is similar to the results of the studies
carried out.»**»*

The attachment scores of the fathers who had a high
level of education were found to be significantly high-
er in the study. In his study, Ding reported statistically

significant differences in the mean PPAQ score of the
father’s education level.* The high educational level of
fathers causes them to become conscious fathers. In his
study, Nkwake argued that attachment was high be-
cause the higher education level of the father increas-
es the participation in the infants care.’ In the study
of Kuzucu it was stated that fathers with a high level
of education have higher self-confidence and are more
knowledgeable about baby care.’” The findings of the
present study show parallelism with previous studies. In
the study conducted by Kilan, no significant differences
were reported in the mean PPAQ score of the education
level of fathers.® The findings of our study are not con-
sistent with Kilan’s study.

Also, it was found in the present study that the mean
PPAQ score of those who were exposed to domestic vi-
olence in their childhood was significantly lower than
those who were not and 65.6% of those who were ex-
posed to violence experienced physical violence, and
67.7% of the people who applied violence were fathers.
It is considered that physical violence experienced by fa-
thers in childhood affects father-infant attachment neg-
atively. The physically abused individual carries it into
adulthood.” In the literature, the opinion that fathers’
bad experiences in childhood affect their attachment re-
lationships negatively with their children supports this
study. It was also emphasized that risk groups must be
determined and the education level of fathers on this
subject must be increased to develop fathers’ attachment
to their infants in a healthy way.

It was also found that the mean PPAQ score of the
fathers who did not have any other children was signifi-
cantly higher. In the study conducted by Tiirk Diidiik¢ii
and Aslan, it was reported that as the number of chil-
dren increased, the total scale score of PPAQ decreased
at significant levels.” The increasing number of chil-
dren may cause the father’s interest, attention, and en-
ergy to be divided, and the rate of participation in the
infant’s care and the level of father-infant attachment to
decrease. Din¢ found that attachment decreased as the
number of children increased.® In the literature, it has
been stated that the increase in the number of infants
decreases the participation in care.* Ugak¢1 Asalioglu
speculated in his study that as the number of children
increases, the attachment of fathers is affected negative-
ly.”® The study data are compatible with the literature
data. In the present study, 88.8% of the fathers stated
that their infants were planned. Karakulak found that
92.1% of fathers wanted the baby.* It is stated that in un-
planned pregnancies, father candidates cannot adapt to
fatherhood and experience anxiety in this aspect.* The
study conducted by Aydin Kartal and Erisen was similar
in that 72.8% of fathers had planned infants.*

The mean PPAQ score of the fathers whose infants
were born by cesarean section and who had physical con-
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tact for the first 24 hours when the infant was born was
significantly higher in the study. The first hours after the
delivery are important in terms of initiating father-infant
bonding and becoming used to the new role of the father.
Studies are reporting that skin-to-skin contact affects fa-
ther-infant bonding positively.*>** It was found in another
study that skin-to-skin contact made fathers more inter-
ested in their infants.** In his study, Huang reported that
the father-infant skin-to-skin contact after cesarean sec-
tion reduces the stress and depression levels of fathers,
and fathers become more interested in their infants.* Af-
ter cesarean delivery, the meeting of the infant with the
mother is later than the infants born with vaginal deliv-
ery. For this reason, father-infant physical contact occurs
during the period between the end of the cesarean sec-
tion and the first contact of the mother with her infant.*
This explains the high-level father-infant attachment
since fathers’ first contact with their infants occurs earlier
after cesarean delivery. Vaginal delivery is recommend-
ed by stating that it has positive effects such as normal
and physiological vaginal delivery, rapid recovery in the
mother, less risk of infection, and early breastfeeding for
the newborn.” Although the finding of the present study
is compatible with the literature data that physical contact
affects attachment in the first 24 hours positively, there are
differences in terms of the effect of the infant’s birth type
on the father’s level of attachment with the infant.

The duration of the contact of the infant is as im-
portant as the first 24 hours of contact with the father. In
the present study, fathers who had first physical contact
with their infants for 7 hours or more had higher lev-
els of attachment than fathers who had physical contact
with their infants for less than 7 hours. The more time
the father spends with his infant, the greater the attach-
ment. Previous studies reported that postpartum phys-
ical contact strengthens attachment.” The literature on
how long fathers must be in physical contact with their
infants is not sufficient. In this respect, it is considered
that the present study will contribute to the literature.

In the study, no relationship was found between the
gender of the baby and the level of father-infant attach-
ment. Diidukgii and Yilmaz also stated in their studies
that the gender of the baby did not differ statistically sig-
nificantly at the level of attachment.** Evcili et al. found
that fathers have high levels of attachment to their baby
boy.* The reason for the differences in the literature is
thought to be the increase in the level of education, the
increase in the awareness of equality between girls and
boys, and the social change in cultural norms for girls.

Conclusion

The factors such as fathers’ educational levels, exposure
to domestic violence in childhood, the infant’s birth
type, the infant’s physical contact status and duration of
physical contact with the father in the first 24 hours, and

the status of having another child were found to have
a significant effect on father-infant attachment in the
present study.

It was also found in the study that factors such as the
father’s age, marital status, employment status, occupation,
region of residence, type of family he lived for the longest
time, gender of the infant, and presence of the spouse
during birth did not affect father-infant attachment.

To develop father-infant bonding, which has an im-
portant place in terms of community mental health, risk
groups must be determined and measures must be tak-
en in this respect. Because of the scarcity of studies con-
ducted on father-infant attachment in the literature, it
is considered that the number of studies on this subject
must be increased.
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ABSTRACT

Introduction and aim. Healthcare professionals including prescribers, pharmacists and nurses must have adequate knowledge
of drug-drug interactions because they can cause toxicity, loss of efficacy, and side effects. This study was aimed to assess the
respective roles of healthcare professionals in preventing drug-drug interactions by clinical interventions.

Material and methods. This study was conducted at a Secondary Care Hospital of Pakistan in which total 1000 prescriptions
were assessed for drug-drug interactions. Questionnaires and descriptive statistics were tools to assess the satisfaction of pre-
scribers with pharmacists and their own prescribed medications before and after the clinical interventions. Modifications in
medication therapies were done accordingly after the evaluation and acceptance of interventions.

Results. The p-value was highly significant (p<0.05) which showed that the collaboration between healthcare professionals
is necessary to avoid drug-drug interaction by clinical interventions. Acceptance rate of interventions was 77%. Clinical inter-
ventions are a useful tool in minimizing and preventing drug-drug interactions. The compliance of prescribers with their own
prescribed medication regimens increased after clinical interventions.

Conclusion. Prescribers, pharmacists and nurses have their respective roles in preventing drug-drug interactions and they

must review the appropriateness of every medication order for clinical interventions.

Keywords. clinical interventions, drug-drug interactions, healthcare professionals

Introduction

Drug-drug interactions are a result of reaction between
two or more than two drugs that can lead to the unan-
ticipated side-effects, increase in the effect of a drug, de-
crease in action of a drug or other potential problems. It
is necessary for the prescribers to have the knowledge of
drug-drug interactions for the prescribed medications
and pharmacists must also review the prescriptions for
drug-drug interactions before the medications are dis-
pensed to the patient.! Prescribing drugs to the elderly
patients carries high chances of drug interactions that
can lead to failure in therapy, toxicity or loss of effica-
cy of drug. Alterations in body physiology, diseases, po-
ly-therapy and homeostasis modify pharmacokinetics

as well as responses of drugs as the age progresses. It is
essential to periodically evaluate the drug regimens of
patients and prescribers must know all the medications
taken by patient along-with the herbs and diet.> Admin-
istration of more than one drug at a time may cause
untoward adverse drug reactions due to drug-drug in-
teractions. Poly-therapy accounts for 20-40% drug-drug
interactions amongst elders in developed countries. It
enhances the complexity in medication management
and risk of adverse drugs reactions or reduction in
the therapeutic efficacy of medicine. A drug-drug in-
teraction may either be pharmacokinetic or pharma-
codynamic.’ Hence, it is necessary to recognize these
drug-drug interactions by clinical knowledge about dif-
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ferent isozymes of cytochrome P450, their inducers, in-
hibitors and drug transporters. Geriatric pharmacists
have suggested de-prescribing in relation to poly-phar-
macy to avoid potential drug-drug interactions. It has
also been emphasized that the healthcare bodies must
promote the preventive strategies for drug-drug inter-
actions among prescribers and pharmacists in the form
of databases, drug alerts and periodic health assess-
ments of patients.* Potential cytochrome-P (CYP)-me-
diated drug-drug interactions have high prevalence in
older adults with poly-pharmacy and clinical knowl-
edge of pharmacist is the key component for the inter-
ventions regarding drug-drug interactions along with
drug alert or drug caution software.” A study revealed
that the efficacy of most frequently prescribed medica-
tions at an emergency department of United States was
changed due to CYP2D6 drug-drug interactions.’ Nurs-
es also take caution of drug-drug interactions when they
schedule the frequency and time of medication admin-
istration and are considered as an important healthcare
professional in pharmaco-therapeutic care plan design.”
Although nurses also have pharmacological knowledge
and they serve as the last pillar between the patient and
drug-drug interaction but the medication schedules de-
signed by nurses also need a thorough review by pre-
scribers and pharmacists.® Hence, the monitoring and
management of drug-drug interactions is necessary at
all the stages of patient care.

Pharmacists have an importance role in medication
safety assurance and prevention of drug-drug interac-
tions. A comparative study of absence and presence of
critical care pharmacist during ward rounds showed
that the presence of critical care pharmacists for medi-
cation review lead to a significant decrease in number of
drug-drug interactions and also decreased the length of
stay of patients in hospital.” Pharmacy information sys-
tems cannot completely eliminate the need of pharma-
cists to prevent potential drug-drug interactions.'® The
incorporation of only clinically relevant drug-drug in-
teractions, color codes and removal of dual entries in
clinical decision support software along with the pe-
riodic review of all these alerts by team of competent
pharmacists can timely catch drug-drug interactions."!
While prescribing any new medication or making any
change in already designed therapeutic regimen, phar-
macovigilance is essential which is possible mainly with
significant knowledge of drug-drug interactions and
secondly by electronic decision support system.*> The
feedback of prescribers is also important while incor-
porating drug-drug interaction data bases in software
because it has an impact on compliance of drug alerts.*

In all the healthcare settings where multiple drugs
are prescribed or administered to a patient, it is the
prime responsibility of the pharmacist to monitor the
drug-drug interactions and inform to the physician to

avoid toxicity or any untoward effect for patient safe-
ty."* Pharmacokinetic and pharmacodynamic both
the parameters should be evaluated when monitoring
drug-drug interactions because both types of drug in-
teractions exist and a special focus must be upon the
cardiovascular prescriptions carrying concomitant re-
spiratory medications.”” A prescribing physician must
assess the risk v/s benefit ratio for drug-drug interac-
tions notified by pharmacist along with other biochem-
ical, clinical, pathological and physiological parameters
because potential drug-drug interactions are higher in
count than the actual drug-drug interactions and risk
factors play a vital role in the occurrence of clinical-
ly significant adverse effects.'® The continuous intro-
duction of new drug formulae and already established
drug-drug interactions need periodic inclusion as well
as updating in clinical decision support systems because
although patient safety against drug-drug interactions
must be highly focused by pharmacists and prescribers
but it is not possible to memorize all existing clinical-
ly significant drug-drug interactions."” Drug interac-
tion screening software cannot completely replace the
need of pharmacists. Drug-drug interaction screening
software combined with interventions by pharmacists
proved to be the most helpful tools in significant re-
duction of risk for drug interactions in hospitalized pa-
tients.'

A study reported that out of 400 patients, potential
drug-drug interactions were noticed in the prescrip-
tions of 52.8% patients at two renowned tertiary care
hospitals of a province of Pakistan.'” At a secondary care
hospital of Pakistan where this study was conducted, ev-
ery4 out of 10 patients were previously reported to have
drug-drug interactions due to the lack of interventions
by healthcare professionals. Software and published
data for tracing drug-drug interactions was available at
that hospital but the lack of collaboration between pre-
scribers, pharmacists and nurses while prescribing, dis-
pensing or administering the medications leads to the
negligence of drug alerts which are important for con-
sideration in patient-centric approach of therapeutic
care.

Aim

The aim of this study was to evaluate the respective roles
of healthcare professionals including prescribers, phar-
macists and nurses in preventing drug-drug interac-
tions by interventions.

Material and methods

Ethics approval

This study was approved by ethics committee of the Sec-
ondary Care Hospital of Karachi, Pakistan on August
2021. Healthcare professionals were informed about
this study at the hospital. Ethical approval number of
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this study is 2021/004 and the ethical principals were
followed throughout this study.

Study design

This was an interventional study that was conducted at
a Secondary Care Hospital of Pakistan for a period of
one year from 2021 to 2022. In this study, the epide-
miology of drug-drug interactions, the acceptance of
interventions related to drug-drug interactions, their
intensities and mechanisms, and the modifications
done by healthcare professionals in the medication
therapy along with their compliance from the inter-
vened drug-drug interactions for patients were as-
sessed to determine the respective roles of healthcare
professionals in preventing drug-drug interactions.
The study included inpatients as well as outpatients.
Male and female both the genders were included in
this study. From total 1000 prescriptions, 690 prescrip-
tions were of female patients and the remaining 310
were of male patients. Verbal consents were obtained
from the caretakers of inpatientsand from the ambu-
latory patients of outpatient clinics. The mean age of
patients was 40£20 years. They belonged to the city of
Karachi, Pakistan. From the inpatient domain, medi-
cation orders from gynecology and obstetrics, gener-
al medicine and general surgery were considered for
this study while from outpatient domain, psychiatry,
neurology, cardiology, general medicine, gastrointesti-
nal and pulmonology clinics. These departments were
thought to have most of the drug-drug interactions
from IPD and OPD domains and hence the prescribers
and nurses from these departments were selected to be
the part of this study. All the prescriptions of patients
received at pharmacy and other written or verbal med-
ication orders were assessed for drug-drug interactions
by qualified registered pharmacists. The pharmacists
were trained in hospital pharmacy and had minimum
one year of working experience as healthcare profes-
sional. Prescribers and nurses of the hospital were also
informed by pharmacists about this study.

Data collection

Total 30 prescribers agreed to participate and provid-
ed their views for this study. Questionnaires were dis-
tributed to those prescribers carrying six questions in
them to assess the level of satisfaction of prescribers
with pharmacists and with their own prescribed medi-
cation regimens before and after the interventions were
pointed-out for drug-drug interactions. Prescriptions
of all the age groups and genders were included in this
study. Total 1000 prescriptions were assessed. Pharma-
cists and nurses informed prescribers about these drug-
drug interactions with their suggestions. The needed
steps of modifications in medication therapy were then
taken accordingly by prescribers, pharmacists and nurs-

esafter the evaluation and acceptance of those interven-
tions related to drug-drug interactions. The nature of
drug-drug interactions and most frequently observed
mechanisms of drug-drug interactions were also noted
by healthcare professionals.

Statistical analysis

Descriptive statistics were performed to draw the re-
sults of this study. Percentages of each identified drug-
drug interaction in prescriptions and their acceptance
rate were determined. A comparative assessment of the
views of prescribers was done through the question-
naires that were distributed to them before and after the
interventions of drug-drug interactions by the pharma-
cists. The intensities and mechanisms of identified drug-
drug interactions were also assessed. The modifications
that were done in the therapy by the healthcare profes-
sionals after acceptance of interventions were also re-
corded.

Data of this interventional study was statistically an-
alyzed and evaluated through Statistical Package for So-
cial Sciences (SPSS) software 22.0 version (IBM, Armonk,
New York, United States). Using Z-test, the difference be-
tween the satisfaction of prescribers regarding pharma-
cists as healthcare professionals in preventing drug-drug
interactions and with their own medication therapies be-
fore and after the identification of drug-drug interactions
by pharmacists and nurseswas compared. SPSS software
was used for this purpose. The level of significance was
also determined and p value less than 0.05 (P<0.05) was
considered highly significant.

Results

Table 1 shows that out of total 300 interventions point-
ed out by pharmacists in 1000 prescriptions, the accept-
ed number of interventions by prescribers were 233. So
the acceptance rate of interventions was 77%. Out of ac-
cepted 233 interventions, 38 interventions were from in-
patient department while 195 interventions were from
outpatient department. The most frequently observed
drug-drug interaction amongst all was that of gab-
apentin and tramadol which was prevalent in the psy-
chiatry and neurology clinics of outpatient department.
The modification adopted by prescribers for this fre-
quently observed drug-drug interaction was that they
prescribed the lowest possible dose of gabapentin and
tramadol as per need of the patient. The intermittent in-
terval between the intake of gabapentin and tramadol
was kept sufficient. The care-takers and patients were
counseled by pharmacist to be vigilant about the respi-
ratory conditions as well as sedation and to immediate-
ly report to the prescriber if either of these symptoms is
observed. The most accepted intervention was to avoid
the prescribed medicine carrying drug-drug interaction
and to prescribe any alternate medication for it. As fer-
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Table 1. Drug-drug interactions, suggested interventions and proportion of accepted intervention

SNo Drug Interaction Department Identified Drug Interactions Suggested Interventions Accepted Interventions
n=300 % n=233 %
1 Ferrous sulfate decreases levels of levoflo- Gynecology and Obstetrics (OPD 43 143 Avoid or Use Alternate Drug 38 88.3
xacin by inhibition of gastrointestinal &IPD)
absorption.”
2 Fluoxetine increases carbamazepine Psychiatry and Neurology (OPD) 58 193 Modify the therapy or monitor plasma 50 86.2
levels by hepatic/intestinal enzyme levels of carbamazepine
CYP3A4 metabolism.?"
3 Effects of clopidogrel are decreased by Cardiology and General Medi- 46 153 Use alternative gastroprotective 39 84.7
omeprazole through hepaticenzyme  cine (OPD) medication with clopidogrel
CYP2C19 metabolism.?
4 Gabapentin and tramadol have phar-  Psychiatry and Neuropathy 81 27 (losely monitor the effects if necessa- 62 76.5
macodynamic synergism and increase  (OPD) ry to be given simultaneously
effects of each other.?
5 Ceftriaxone decreases prothrombin General Medicine and General 26 8.7 Use antibiotic of alternative drug class 19 73
activity of heparin.?* Surgery(IPD) of same coverage with heparin
6  Fluconazole will increases the effect of ~ Psychiatry and General Medicine 20 6.7 Dose of alprazolam must be minimum 13 65
alprazolam by hepatic/intestinal enzyme (OPD) when given with fluconazole
CYP3A4 metabolism.?
7 Effects and levels of dexamethasone are  Gastrointestinal and Pulmono- 15 5 Avoid their concomitant admini- 8 533
potentiated by clarithromycin through  logy (OPD) stration
P-glycoprotein transporter. %
8  Metronidazole increases the level or Cardiology and General Medi- n 3.7 Switch to rosuvastatin if possible as 4 36.3
effect of simvastatin by hepatic/intestinal cine (OPD) alternative hypolipidemic agent
enzyme CYP3A4 metabolism. ¥
Table 2. Prescribers’ compliance before drug-drug interactions interventions by pharmacists, n (%)
SNo Views of Prescribers Strongly disagree Sornewhat Nelth(.er 29T o mewhat agree  Strongly agree
disagree nor disagree
1 ... carry knowledge about drug-drug interactions 0 5(16.6%) 13 (43.3%) 10 (33.3%) 2(6.6%)
2 ... feel comfortable in communicating with pharmacists 0 0(0.0%) 11(36.6%) 8(26.6%) 9(30.0%)
3 ...consider pharmacological knowledge of pharmacists 0 5(16.6%) 10 (33.3%) 5(16.6%) 10 (33.3%)
4 .. .consider pharmacists for clinical rounds 0 3(10.0%) 15 (50.0%) 6(20.0%) 6(20.0%)
5 ... pharmacists are extremely important for pharmaco-therapeutic care plan 0 10(33.3%) 12 (40.0%) 8(26.6%) 0(0.0%)
6 ...perception about role of pharmacists in patient care 0 0(0.0%) 22(73.3%) 5(16.6%) 3(10.0%)

rous sulfate decreases the gastrointestinal absorption of
fluoroquinolone antibiotic and this drug-drug interac-
tion implies to only oral dosage forms of both the agents
hence prescriber avoided prescribing any oral medica-
tion containing ferrous during the oral antibiotic ther-
apy of levofloxacin. If administration of ferrous was
essential for the patient due to low hemoglobin levels,
doctor prescribed intravenous iron therapy to such pa-
tient during levofloxacin intake period. Nurses were ad-
vised to vigilantly monitor such patients while infusing
intravenous iron. Pharmacist counseled such patients
to avoid intake of products containing iron till the oral
levofloxacin therapy completes.

Table 2 revealed a clear change in the views of pre-
scribers for pharmacists as healthcare professionals af-
ter the acceptance of their suggested interventions for
drug-drug interactions. The p-value calculated for it
using Z-test showed high level of significance (p<0.05).
Medication therapies were modified by healthcare pro-
fessionals through these interventions and consider-

ation of pharmacists for clinical rounds and designing
of pharmaco-therapeutic plans for patient care in col-
laboration with pharmacists and nurses was empha-
sized.

67 out of total 300 interventions of drug-drug inter-
actions were not accepted by prescribers. Some of the
reasons of their non-acceptance were,

1. Drug-drug interactions were minor or non-significant

2. According to risk v/s benefit ratio assessment, risk
was less than benefit of the medication

3. Monitoring parameters for medications carrying
drug-drug interactions were already explained by
prescriber to the patient or caretaker as there was
no other therapeutic equivalent.

Some of the interventions that were not accepted by
prescribers are,

1. Phenobarbital decreases the levels of carvedilol by

P-glycoprotein efflux transporter
2. Rifampicin decreases the effect of loperamide by

MDRI efflux transporter
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Table 3. Prescribers’ compliance after drug-drug interactions interventions by pharmacists, n (%)
- . . Somewhat Neither agree
SNo Views of Prescribers Strongly disagree disagree nor disagree Somewhat agree  Strongly agree
1 .. these drug-drug interactions were mostly new to me. 0 7(23.3%) 1(3.4%) 17 (56.6%) 5(16.6%)
2 ... made me feel more comfortable in communicating with pharmacists 0 1(3.3%) 4(13.3%) 13 (43.3%) 12 (40.0%)
3 ... encouraged me to consider pharmacological knowledge of pharmacists 0 2(6.6%) 2(6.6%) 7(23.3%) 19(63.3%)
4 ... encouraged me to consider pharmacists for clinical rounds 0 1(3.4%) 2(6.6%) 6(20.0%) 21(70.0%)
5 ... pharmacists are extremely important for pharmaco-therapeutic care plan 0 3(10.0%) 6(20.0%) 17 (56.6%) 4(13.3%)
6 ...improved my perception about role of pharmacists in patient care 0 1(3.3%) 4(13.3%) 9(30.0%) 16 (53.3%)

3. Ciprofloxacin increases half-life and serum levels of
duloxetine by CYP1A2 metabolism

4. Ofloxacin and fluvoxamine both increase QT inter-
val.®

Table 3 showed that the compliance of prescribers
with their prescribed medication regimens increased af-
ter suggested interventions for drug-drug interactions.

Table 4 shows that 37% of the modification post in-
tervention was to prescribe alternative medication to
possibly avoid drug-drug interaction which was highest
amongst all and 35% was that of monitoring the drug ef-
fects through periodic lab tests. Complete drug informa-
tionsuch as to avoid the simultaneous administration of
drugs carrying chances of interaction or to monitor the
anticipated effects resulting from any drug-drug interac-
tion was also provided by healthcare professionals to the
caretakers of patients. This was also practiced by nurses
when they administered medications to the admitted pa-
tients.

The serum levels of patients undergoing carbamaze-
pine therapy concomitantly with fluoxetine were repeat-
ed after every third, sixth and ninth week of therapy by
prescriber and carbamazepine was prescribed in mini-
mum possible dose to avoid its toxic serum levels due
to fluoxetine. Omeprazole was replaced by sucralfate as
a gastro-protective agent in the prescriptions of patients
that were prescribed clopidogrel by prescriber. Patients
were counseled to avoid any antacid or other gastro-pro-
tective agent of their choice and to inform the prescriber
if gastric discomfort occurs. The cephalosporin antibi-
otic of patients of general surgery carrying heparin in
their therapeutic regimen was replaced by amoxicillin
infusion because of their almost similar coverage in ear,
skin, upper and lower respiratory tract infections while
in some cases such as bone or joint infection, clinda-
mycin was prescribed. Other such antibiotics were pre-
scribed as alternative therapy of cephalosporin to the
general surgery patients. Bleeding and clotting time of
these patients was checked by nurses daily during their
hospital stay.Alprazolam was prescribed in the lowest
possible dose of 0.5mg/day by the prescriber if adminis-
tration of fluconazole was essential to the patient. More-
over, pharmacist avoided dispensing extended release
tablet of alprazolam to such patients and also coun-
seled them to keep sufficient interval between alprazol-

am and fluconazole. Prescriber replaced clarithromycin
by azithromycin where necessary for patients taking
dexamethasone. Similarly, simvastatin was replaced by
rosuvastatin in patients taking metronidazole. All the
mentioned modifications in the therapy occurred when
pharmacist intervened about these drug-drug interac-
tions.

Table 4. Modifications by healthcare professionals
(prescribers, pharmacists and nurses) after accepting the
interventions, n=233

SNo Modification N %
1 Alternative medicine prescribed 9% 37
2 Dose adjusted 13 55
3 Drug information to attendants 25 10.7
4 Medication review 12 5.1
5 Labtest for monitoring 82 35
6  Doseinterval adjusted 10 42
7 Dosage form of medicine altered 5 2.2

Figure 1 shows that 55.3% of the identified drug-
drug interactions were significant in nature that need-
ed consideration by healthcare professionals due to their
intensities.

Fig. 1. Intensity and Percentage of drug-drug interactions,
n=233

Figure 2 shows that 65.2% of the drug-drug inter-
actions had pharmacokinetic mechanism while others
were pharmacodynamic drug-drug interactions.

Reviewing and notifying the drug-drug interactions
in the medication orders by pharmacists, vigilant mon-
itoring while administering the medications carrying
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drug-drug interactions by nurses and therapeutic mod-
ification by prescribers after acceptance of drug-drug
interactions are the roles played by these healthcare pro-
fessionals in preventing drug-drug interactions.

Fig. 2. Mechanism and percentage of drug-drug
interactions, n=233

Discussion

Change in the effect of drug when taken together with
the other drug is referred to as Drug-drug interaction.
This can lead to enhanced or delayed absorption of drug,
increased or decreased effect of one or more drugs or
may even cause adverse effects on the body. Several ef-
forts have been made till date by healthcare profession-
als including prescribers, pharmacists and nurses to
prevent or possibly reduce the severity of these drug-
drug interactions but their complete elimination seems
to be impossible to them. It had previously been not-
ed through various researches that the interventions
by pharmacists greatly reduced the incidence of clini-
cally relevant drug-drug interactions in a number of
patients.” Strategic implementation of clinical deci-
sion support system at both the prescriptions and ad-
ministration level can promote the acceptance of drug
alerts and clinical interventions of pharmacists.*® Even
though over-the-counter non-steroidal anti-inflamma-
tory drugs are considered safe but the adverse drug re-
actions from their drug-drug interactions suggest that
they must be used in lower doses for short span.* It
means that the knowledge of pharmacists for drug-drug
interactions is compulsory even for the dispensing of
over-the-counter medications. Nurses are also import-
ant healthcare professionals in preventing drug-drug
interactions as they are responsible of safe medication
administration as well as monitoring of drug effects at
their respective level. An extreme pharmacovigilance
is needed for narrow therapeutic index drugs such as
anti-cancer therapy because medication assessment for
interventions by pharmacologist and hematologist can
promote safe use of oncology drugs.?> A team of health-
care professionals including clinical pharmacist is es-
sential to adjust, manage and monitor the medication
therapy for optimized care of patients.® Although on-

line tools and drug alert software are important param-
eters but they cannot completely obliterate the much
required collaboration between physicians and pharma-
cists in minimizing adverse effects resulting from drug-
drug interactions because risk versus benefit ratio exists
for medications with close monitoring of patients.>** It
is also necessary for the healthcare professionals special-
ly clinicians to search drug-drug interaction data bases
and medication literatures periodically to remain updat-
ed from newly added drug-drug interactions.*

This study evaluated the role of healthcare profes-
sionals in minimizing drug-drug interactions through
interventions and it was done by assessing the preva-
lence of drug-drug interactions, the acceptance of the
related interventions, the intensities as well as mecha-
nisms of the intervened drug-drug interactions, and
the modifications done by healthcare professionals af-
ter complying from those interventions. The descrip-
tive statistical analysis was done by Statistical Package
for Social Sciences (SPSS) software 22.0 version through
Z-test on the data of total 300 interventions and ques-
tionnaires filled by 30 prescribers at a Secondary Care
hospital of Karachi during a period of one year. 22%
interventions were rejected by the prescribers due to
certain reasons such as, non-significant drug-drug in-
teraction, benefit of the intervened medication was
more than its risk, lack of authentic reference or ther-
apeutic equivalent. 49% of the accepted interventions
were of the Psychiatry and Neurology clinics of outpa-
tient department. The clinical interventions proved to
be a useful tool in minimizing and preventing drug-
drug interactions as it sidelined the drug alert fatigue
of software faced by prescribers and nurses while enter-
ing any medication order.”” It also reduced the burden of
risk versus benefit ratio evaluation by prescribers while
prescribing any medication because it added a second
step of double check of prescription for drug-drug in-
teractions by pharmacists and a third step of medication
assessment by nurses before the medication is admin-
istered to the patient.* This third step was modified for
outpatients by educating them completely for any un-
toward drug-drug interaction while they take their med-
ications at home.” It was revealed by this study that the
prevention of drug-drug interactions through interven-
tions carries respective roles of all the healthcare pro-
fessionals in a healthcare set-up such as, pharmacists
reviewed and notified the drug-drug interactions in the
received medication orders to the prescribers, nurses
vigilantly monitored the administering of medications
carrying drug-drug interactions as well as their symp-
toms and prescribers modified the therapy after accep-
tance of drug-drug interactions.

88% accepted intervention of any alternative med-
ication or to avoid the prescribed medication by pre-
scriber highlighted the much needed collaboration
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between prescribers, pharmacists and nurses to avoid
drug-drug interactions for patient-care. The p-value was
highly significant (p<0.05). The compliance of prescrib-
ers for pharmacists and nurses due to their clinical in-
terventions hinted that the pharmaco-therapeutic plan
for advanced clinical needs of patients requires knowl-
edge and collaboration between healthcare profession-
als along with clinical decision support system and drug
alerts. 55% of the drug-drug interactions observed in
medication orders or prescription were of significant in-
tensities while others were serious or negligibly minor.
Out of 233 accepted interventions, 65.2% of them were
pharmacokinetic drug-drug interactions while 34.7%
were pharmacodynamic drug-drug interactions. 16% of
the accepted interventions were from inpatient depart-
ment while 84% were from outpatient department of
the secondary care hospital of Karachi, Pakistan.

The implication of this study underlies the fact that
it is necessary for the healthcare professionals, i.e., pre-
scribers, pharmacists, and nurses to collaborate with each
other to combat the inclining trend of drug-drug interac-
tions at all the levels of healthcare set-ups.* None of these
can supersede the domain of the other in this phase of
advanced patient care. For example, a prescriber can di-
agnose and prescribe the therapy efficiently with all the
knowledge and cautions for drug-drug interactions but
dispensing of medications after review of their intended
use, dose, frequency etc is the responsibility of a phar-
macist. It is the critical first point where a drug-drug in-
teraction could be intervened. Secondly, the medication
monitoring during or after administration as well as their
effects are vigilantly recorded by nurses. This is the sec-
ond critical point for intervention of any drug-drug inter-
action so that the therapy could be immediately modified.
Acceptance or rejection of the interventions is the sole au-
thority of the prescriber in the light of available authentic
clinical references or guidelines. The reported number of
drug-drug interactions reduced by 30% after this study
as the number of drug-drug interactions reduced to 3 out
10 patients in the clinics or departments where this study
was conducted. It was because all the healthcare profes-
sionals played their respective roles there with collabo-
rative efforts to design appropriate therapeutic care plan
for patients. So, it is evident by this study that the health-
care professionals have their respective vital roles in pre-
venting drug-drug interactions and these criteria of drug
interventions should be applied at all the healthcare do-
mains.

Conclusion

Healthcare professionals, i.e., prescribers, pharmacists
and nurses have their respective vital roles in preventing
drug-drug interactions and they must review the appro-
priateness of every medication order at their respective
ends with collaboration to ensure advanced patient-care.
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ABSTRACT

Introduction and aim. The purpose of the article is to analyze the peculiarities of suicidal behavior as a result of maladjustment
of servicemen to the conditions of military service in Ukraine. The tasks of the article are to identify among militaries: 1) the
most significant risk factors for autoregressive and suicidal behavior; 2) the psychological peculiarities of adaptive disorders
that may lead to suicide; 3) protective factors against autoregressive and suicidal behavior.

Material and method. To solve the problem of our research, a set of methods was used: theoretical methods - theoretical and
methodological analysis of scientific sources, their systematization, classification, generalization; empirical methods - the ob-
servation, the interview, a questionnaire, testing, the method of expert assessments. In general 420 militaries were participat-
ed in our research. The participants of the 1 stage of the study were 240 militaries in the age 18-25 years old with suicidal and
auto-aggressive behavior in anamnesis and one or more attempts of suicide. These militaries were treated in the psychiatric
hospital Ne 1 in Kyiv (Ukraine). At the 2™ stage of the study 180 militaries were participated. They were treated in the Main Mil-
itary Clinical Hospital (the Center), Kyiv, Ukraine. The research was organized during May—November, 2021.

Results. We investigated that 120 militaries had various forms of post-suicidal encephalopathy, such as acute affective, non-psy-
chotic state. The number of patients with residual psychoorganic pathology was 41 people (34.16%); after poisoning there
were 37 people, the number of patients with toxic encephalopathy - 33 people (27.5%); after self-arson - 9 people, there were
4 patients (3.33%) with burn encephalopathy. We identified the following clinical variants of depressive reactions as a result of
maladjustment and suicidal attempts: 1) the reaction of disadaptation in combination with neurosis-like disorders (48.9%); 2)
the reaction of maladjustment including hypochondriacal inclusions (in 23.4% of cases of respondents); 3) maladaptive reac-
tions with an anxious component were observed in 28.6% of cases.

Conclusion. It was shown that the suicidal behavior of soldiers depended on many external and internal risk factors. We
showed protective factors against autoregressive and suicidal behavior.
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Introduction

Recently, there has been a tendency towards increasing
of aggression, auto-aggression and various forms of ad-
diction of youth. According to the WHO, among cases
of self-injury, including suicide, we can see about 20% of
cases having been done by young people.!

Suicide is a deliberate, conscious and rapid depri-
vation of life by the person himself/herself.** This phe-
nomenon is characterized by three main criteria: 1)
the presence of the man’s intention to the end of his/
her life; 2) the awareness of his/her own actions; 3) a
speed.>® There are some actions which do not belong to
the sphere of suicidal behavior. They are: 1) accidental
or unintentional self-harm; 2) self-harm of persons who
could not understand the meaning or consequences of
their actions due to a high degree of dementia or severe
mental disorder at the time of the act has been present-
ing; 3) habitual auto-traumatization. It is deliberate self-
harm, which is not associated with the idea of death and
suicide; 4) habitual long-term use of psychoactive sub-
stances, efficiency, inclination to take risks as personally
significant ones.”

Among the various forms of suicidal behavior there
are the main ones: 1) antivital experiences; 2) passive
suicidal thoughts; 3) suicidal intentions; 4) suicid-
al wishes.!"!* The psychological meaning of suicide is
shown as: 1) a cry for help; 2) a protest, revenge, pun-
ishment of a significant other person; 3) avoidance of
punishment or suffering; 4) self-punishment suicide;
5) suicide-sacrifice.’>!¢ Relative socio-demographic
factors of suicidal behavior are: male gender, loneli-
ness, violation of a professional stereotype, religion (for
example, Buddhism). Medical factors of suicidal risk
include: 1) depression; 2) a syndrome of alcohol de-
pendence; 3) dependence on opiates; 4) schizophrenia;
5) chronic somatic pathology; 6) physical deformities;
7) HIV-infection; 8) mental disorders; 9) oncological
pathology.'”*

In many European countries suicide is the leading
cause of death of youth, and in addition to suicide many
young people commit non-lethal auto-aggressive acts.
These acts are found, according to various sources, 10-
100 times more often than suicides, although there is no
exact information about such auto-aggressive actions.
The forms of auto-aggressive activity, its manifestations
and socio-psychological predictors, clinical and psycho-
pathological disorders, combined with self-destructive
behavior are changed.”** And in this case the ability for
socio-psychological adaptation is also changed.?***

If we talk about the statistics of suicides in for-
eign countries, we've to note that in general each next
suicide occurs in the world every 40 seconds. Almost
800000 people committed a suicide every year. At the
same time, these figures do not take into account the
attempts of suicide, which, according to the WHO, oc-

cur approximately 20 times more often than “success-
ful” suicides.! Ukraine occupies a rather prominent
place in these “black statistics” It is not among the top
of ten countries with the highest rates of suicides per
capita, but Ukrainian rates are almost twice higher than
the world average level. It is mostly because Ukrainian
men (not women) kill themselves seven times more of-
ten than women do.”

Nowadays only 38 of 183 countries, that are the
members of the WHO, have “A National Suicide Pre-
vention Program” (this list of countries includes Austra-
lia, Israel and the USA). As a result of this program the
suicide rate is quite low in these countries. The WHO
believes that the process of restricting accesses to the
means of doing suicide is one of the most effective mea-
sures to prevent suicides.'

Scientists* call one of the reasons for suicide in Israel

“loneliness” This quality leads to depression, anxiety and

personnel crises. The authors also emphasize, that lone-
liness is also understood as the main factor according to
psychosomatic disorders, breast cancer, cardiovascular
disorders.?s In other cases loneliness is combined with
poor physical and mental health of the person.

There are a number of social, cultural, personal,
medical and other prerequisites for the development of
psychoemotional maladjustment with such kind of ac-
cess as auto-aggressive behavior.””?® Experts of WHO
point out that the frequency of suicide is the most
important indicator of problems according to social
well-being and public health of the population. Present-
ed statistics of suicides does not correspond to the sur-
rounding us reality at all, because many cases of suicide
are not classified as such accidents, but they are seen as
cases which belong to other qualifications.”* Experts of
WHO believe that the number of suicides having been
registered is only the visible tip of so called iceberg.' If
we look at the reality, we understand that a real data is
underestimated by about 20%, and sometimes by 70% in
some regions of Ukraine.*"* The exceptionally high lev-
el of suicides in the Ukrainian army has been repeatedly
pointed out in Ukrainian researches. Thus, G.Ya. Pily-
agina said that at least half of suicides in Ukraine were
committed by soldiers and officers, and this can be the
indicator of a severe crisis and complete degradation of
moral and psychological climate of the Ukrainian army.
In the Ukrainian army from 18% to 50% of all deaths are
suicides. The reasons of this fact are in great difficulties
of adaptation of recruits (combatants) to the harsh mili-
tary conditions of life and excessive stress.”

The mechanisms of the formation of suicidal be-
havior of servicemen were highlighted in the scien-
tific literature.* There is no suicidal behavior in the
pre-positional phase of the person’s activity.*>* There is
a formation of low self-esteem, the person’s own worth-
lessness. The suicidal phase begins during the formation
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of suicidal tendencies and continues until the suicide
is committed.”* The presuicidal period is character-
ized by antivital experiences with the denial of the pos-
itive meaning of life.* Some scientists identified 5 main
types of suicide motives: a protest, appealing, avoidance,
self-punishment, refusal.*#2

After revealing the fact that suicides in the military
environment are the main cause of the death of mili-
taries, the attempts were made to resolve this problem.
Some researches has found that Ukrainian military
command staff, instructors, officers, medical staff and
psychologists are unable to detect signs of suicidal be-
havior among militaries. After having done testing of
their knowledge according to this topic it was shown
that they could answer only 48% of the questions of pro-
posed questionnaires about the identification of suicidal
behavior.”

From the time of the development of the armed
conflict in the south-east of Ukraine, suicides in the
Ukrainian Army became implicit information, and
it was reflected in the discussions. These discussions
were about a great increasing of the number of sui-
cides in the army of Ukraine. As it was noted, since
the beginning of hostilities in the east of the country
the Ukrainian army have lost more than 3340 people,
from whom which 2394 servicemen were killed direct-
ly as a result of hostilities. It means that for every four
deaths there is one non-military person having been
lost. And from this amount a large number of persons
are for suicides. “In the army of Ukraine, the number
of which is a quarter of a million people, there are 55
cases of suicides for every 100 thousand people”, the
UNIAN news agency said.*

The media note that these statistics sharply differs
for the worse side from similar data of other countries
of the world. According to the information of UNIAN,
there are only 9-10 suicides per 100000 servicemen in
Israel, and also 25-28 cases of suicide of militaries per
100000 servicemen in the United States (in spite of this
fact that soldiers of the US are also involved in various
military “hot” events).*

Thus, the assessment of the risk of suicide among
militaries of the Ukrainian army is the urgent state and
scientific problem. At the same time, the scientific re-
searches of this problem is in a great degree difficult due
to the secrecy of statistical data. In our research we have
done the attempt to assess the risk of suicidal behavior
of 80 militaries of the Ukrainian army, who were hos-
pitalized into a psychiatric clinic after committing in-
complete suicides, using a special questionnaire that
includes markers of suicide.**

Also the importance of our research well explain
in such a way. The disorders of adaptation among con-
scripts at the present time in Ukraine often receive, as
we know, a wide public response. This is due to that fact

that they are diagnosed when military man defends our
Fatherland and because of this reason this study is quite
actual nowadays. Disorders of adaptive reactions of
young servicemen also affect a number of other import-
ant problems: ethical and legal ones, psychological and
psychiatric problems, social and general medical ones.
In the army the first question which is actualized, it is a
question about the prevention of adaptive disorders of
recruits. However, the regularities of their occurrence,
the development and the course of these deviations, the
signs of their earliest manifestations and the methods of
their identification - all these factors are not clearly and
insufficiently clarified. Adjustment disorders are often
associated with suicidal behavior. When we mean mil-
itary service this problem is much more greater due to
the possibility of using firearms and the occurrence of
extended suicides or homicides. Predicting of suicidal
behavior is one of the key tasks of the medical and psy-
chological services in the army. However, when there
are some disorders of adaptation, suicidal behavior is
the most difficult to predict and its diagnostic criteria
still need to be developed.

Aim
The purpose of the article is to analyze the peculiarities
of suicidal behavior as a result of maladjustment of ser-
vicemen to the conditions of military service in Ukraine.
The tasks of our research are to identify among militar-
ies: 1) the most significant risk factors for autoregressive
and suicidal behavior; 2) the psychological peculiarities
of adaptive disorders that may lead to suicide; 3) protec-
tive factors against autoregressive and suicidal behavior.
The object of our research is the suicidal behav-
ior of servicemen during their military service in the
Ukrainian army. The subject of this research is the pre-
dictors of such behavior of these militaries.

The hypothesis of our research
1. Personal qualities and traits of the character play
a leading role in the formation of suicidal behavior.

2. Internal mental tension accumulates gradually,
combining heterogeneous negative emotions. They are
superimposed on one another, concern is replaced by
anxiety, and anxiety, in turn, — by hopelessness. Internal
suicidal behavior includes suicidal thoughts, representa-
tions, experiences and even intentions.

3. Despite the fact that internal factors have been
formed from early childhood, the recruits are greatly
influenced by the situation of the war, which has taken
place in Ukraine, Donetsk and Luhansk regions, since
2014. “The war situation” means moral, physical and
psychological overload, uncertainty of the military sit-
uation, instability of the political situation in Ukraine,
various criteria for assessing this situation (feelings
about recruits’ families, about their immediate future,
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attitude to self-aggression in general and suicide in par-
ticular).

4. Suicidal behavior was a complex phenomenon
caused by a variety of motives directed on realizing dif-
ferent changes in the behavior of “significant other people”
or alleviating (interrupting) severe mental and/or physi-
cal suffering of the person. The consequences of suicidal
acts are experienced as severe stress not only for the mil-
itary servicemen themselves, but also for their relatives
and specialists who provide them with assistance.

Material and methods

Ethical approval

The ethical examination of the conducted empirical re-
search was carried out and it was approved by the Com-
mittee on Ethics of Scientific Researches of the Public
Organization “National Academy of Sciences of Higher
Education of Ukraine”, protocol Ne 12, dated from the
14" of December, 2021.

Participants

In general 420 militaries were participated in our re-
search. There were different participants at the 1* and
the 2™ stages of the study.

The participants of the 1% stage of the study were:
240 militaries in the age 18-25 years old (the average
age is 20+0.5 years old) with suicidal and auto-aggres-
sive behavior in anamnesis and one or more attempts of
suicide. These militaries were treated in the psychiatric
hospital Ne 1 in Kyiv (Ukraine). At this stage all respon-
dents were included into one experimental group.

These militaries were sent for inpatient treatment
by the military commissariats of Kyiv to resolve the is-
sue of fitness for military service. All soldiers have being
served in the army in the combat zone of Ukraine (Do-
netsk and Lugansk regions). All these militaries were
participated in hostilities in Donetsk and Lugansk in the
south-east of Ukraine. They all were included by us into
experimental group, which was formed by the help of
method of randomization. The 1 stage of the study was
organized in May-June, 2021.

The place of organizing the 2™ stage of the experi-
ment was the Main Military Clinical Hospital (the Cen-
ter), Kyiv, Ukraine. 180 militaries were studied. At the
2 stage of the study all respondents were distinguished
into experimental and control groups. From them there
are: 120 conscripts with adaptive disorders, suicid-
al thoughts and attempts (experimental group) and 60
conscripts without adaptive disorders (a control group).
All these people agreed to participate in our research. All
recruits who were the respondents in our research had
been men in the age 18-22 years old. We organized this
stage of the study in July-November, 2021.

In general the research was organized during May-
November, 2021. We have followed the main ethical

standards of providing the empirical research. Ethical
principles were followed in the process of conducting
the empirical research: the principle of voluntary con-
sent; the principle of minimizing risks for participants;
the principle of confidentiality; the principle of inform-
ing participants about the content of the research; the
principle of mandatory documentation of the stages
and the results of the research; the principle of reliability
of methodical instruments of the research having been
conducted; the principle of validity of research data pro-
cessing.

Research methods and techniques

To solve the problem of our research, a set of methods
was used, the choice and combination of which have
been determined by the subject, the purpose and the
objectives of this research:

- theoretical methods - theoretical and methodolog-
ical analysis of scientific sources and available according
to the problem of our research psychological approach-
es: their systematization, classification, generalization;

- empirical methods - the observation, the inter-
view, a questionnaire, testing, which have been used for
a deeper, holistic research of the structure of psycholog-
ical disadaptation of adaptive disorders of servicemen.

The observation was carried out at the Main Military
Clinical Hospital (the Center), Kyiv, Ukraine. The type
of the observation was included one, when the research-
er acted directly as a participant in the treatment pro-
cess (as a psychiatrist), during which we conducted our
empirical research. The purpose of our observation was
to know exactly about the type of depressive reactions of
combatants according to their reasons for suicides.

We used the interview method in order to identify
the factors of suicidal ability of combatants. We asked
the respondents the following questions:

- How do you try to react to stressful situations in
your life — emotionally or rationally?

- Does your family have certain family (or collective)
traditions for solving complex, conflicting problems
through auto-aggression?

- Has a history of suicides been diagnosed in your
family?

- Have you ever felt an unreasonable or excessive
sense of guilt?

- Have you in certain cases shown a dominant will-
ingness to «sacrifice» yourself for the sake of satisfying
the interests of others?

- Do you have a tendency to perceive even the least
unpredictable changes in your life as quite undesirable
ones?

- Have you shown in certain cases the inability to see
a life in all its diversity?

- In what cases do you experience such kind of irrita-
ble-depressive attitude to life?
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- In what cases do you demonstrate emotional ex-
pressiveness instead of emotional restraint?

- Do you feel a tendency to fixate on problems and to
look for a way out of a difficult situation?

- Are you often dissatisfied with yourself?

- Are you able to assess yourself as a loser?

- Is it typical for you to perceive life as a routine, mo-
notonous and joyless process?

- Do you often feel powerless and hopeless (lack of
meaning in life)?

- In what cases do you feel unable to get pleasure
from any events?

- In what cases do you feel like a victim of uncontrol-
lable circumstances?

Interviews and observations were organized by one
of the authors of this article, who worked as a psychia-
trist at the Main Military Clinical Hospital (the Center),
Kyiv. This psychiatrist gave informed consent of combat-
ants to participate in this research.

For the each stage of our research we will identify
and specifically describe specific methods of empirical
research according to the aim of this stage. For example,
to assess mood and mental state of the person we used
the test “Well-being, Activity, Mood”* Personal charac-
teristics and peculiarities of interpersonal relations were
determined using the MMPI questionnaire and Multi-
variate questionnaire 16-PF by the R.B. Cattell.

The adaptive resources of military servicemen were
assessed by measuring stress resistance and social adapt-
ability (Holmes and Rage method), as well as using the
complex multifactor test “Adaptability”. Multilevel per-
sonal questionnaire “Adaptability” (165 questions) has
the aim to study various aspects of adaptation. This test
includes the following scales: “Neuropsychic stability”
(NS), “Personal adaptive potential” (PAP), “Commu-
nicative skills” (CS), “Moral normativeness” (MN) and

“Correction scale” (C). The basic scale of the test is “Per-
sonal adaptive potential”. It contains information about
behavioral regulation and communicative potential of
a person and allows him/her to differentiate people ac-
cording to the degree of his/her resistance to the effects
of psychoemotional stressors. These questionnaires
helped us to show protective factors against autoregres-
sive and suicidal behavior.

For the purpose of statistical data processing of the
empirical results of our research we used the procedure
of the exploratory factor analysis (computer package
of statistical programs “Statistica” by StatSoft: Version
12.5.192.7 (2015, Dell, Round Rock, Texas, USA).

The 1+ stage of the study

The purpose of the 1* stage of our research: to identi-
ty and do comprehensive assessment of clinical and
socio-psychological predictors of suicidal and auto-ag-
gressive behavior of persons of pre-conscription and

conscription age. These predictors will help us to devel-
op measures with the aim of reducing the risks of au-
to-aggressive behavior.

To achieve this goal, the following tasks were set:

- to determine the clinical structure of psychopatho-
logical disorders, taking into account the diagnostic
criteria of “International Statistical Classification of Dis-
eases and Related Health Problems. 10th Revision (ICD-
10)”; 47

- to provide a comprehensive assessment of bio-
logical and social-situational factors that influence the
formation of suicidal and auto-aggressive behavior of
militaries in the Ukrainian army.

Material and methods of the 1 stage of the study
Clinical and diagnostic qualification of revealed mental
pathology was carried out on the basis of “International
Statistical Classification of Diseases and Related Health
Problems. 10th Revision (ICD-10)”* The reliability of
the results having been obtained was determined by the
help of Fisher multifunctional statistical criterion (F-cri-
terion) and by use of t-criterion of Student.

The 2" stage of the study

At the 2" stage of our research conscripts were examined.
The purpose of this stage of the study is to identify among
militaries the psychological peculiarities of adaptive dis-
orders that may lead to suicide; to show protective factors
against autoregressive and suicidal behavior.

Material and methods of the 2" stage of the study

The methods of experimental psychological research
were selected according to its tasks. So, to assess mood
and mental state of the person we used the test “Well-be-
ing, Activity, Mood”* Personal characteristics and pe-
culiarities of interpersonal relations were determined
using the MMPI questionnaire and Multivariate ques-
tionnaire 16-PF by the R.B. Cattell. With the help of
these tests we identified among militaries the psycho-
logical peculiarities of adaptive disorders that may lead
to suicide.

The adaptive resources of military servicemen were
assessed by measuring stress resistance and social adapt-
ability (Holmes and Rage method), as well as using the
complex multifactor test “Adaptability”.*s Multilevel per-
sonal questionnaire “Adaptability” (165 questions) has
the aim to study various aspects of adaptation. This test
includes the following scales: “Neuropsychic stability’
(NS), “Personal adaptive potential” (PAP), “Commu-
nicative skills” (CS), “Moral normativeness” (MN) and
“Correction scale” (C). The basic scale of the test is “Per-
sonal adaptive potential”. It contains information about
behavioral regulation and communicative potential of
a person and allows him/her to differentiate people ac-
cording to the degree of his/her resistance to the effects

>
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of psychoemotional stressors. These questionnaires
helped us to show protective factors against autoregres-
sive and suicidal behavior.

Results

I+ stage of the study

The results of our research showed the following phe-
nomenological picture of mental disorders: 20.6% of re-
spondents with autodestructive patterns of the behavior
were suffered from emotionally unstable personal disor-
ders; 11.3% had organic affective disorders; 6.3% of peo-
ple had mild mental retardation; 20.1 of recruits of all
identified nosology suffered from anxiety-phobic disor-
ders; neurasthenia, also as asthenic, infantile and schiz-
oid personality disorders. For the period of inpatient
psychiatric diagnostics 33.7% of men were considered
as mentally healthy persons.

These studies reliably demonstrate the role of nu-
merous factors in the genesis and the development of
suicidal and auto-aggressive behavior of young recruits.
For each group of disorders the contribution of risk fac-
tors is different, mathematical processing of the data
made it possible to identify the level of the significance
of these factors:

- the development of organic disorders reliably de-
pends (0.7385, p<0.001) on perinatal pathology, the
presence of pathologically burdened heredity, also the
presence of craniocerebral trauma;

- for the development of personal disorders the main
were social indicators with high values of such factors
as upbringing in disharmonious families, conflicts at
school, deviations from social norms of the behavior
(being brought to the police, convictions, addictive be-
havior, alcohol consumption). The last ones are signifi-
cantly significant (0.7730, p<0.001);

- for the development of mental retardation statisti-
cally significant (0.7534, p<0.001) there is the presence of
perinatal pathology, developmental delay of the person.

The results having been obtained, determined the
need to strengthen measures of primary prevention di-
rected on preventing the action of adverse social factors
that in a great degree contributed to the development of
mental illnesses. These social factors can also be the ba-
sis for the formation of risk groups and the implemen-
tation of preventive measures in these groups (we mean
the implementation of measures of secondary preven-
tion). Timely identification of risk factors will reduce
the incidence of suicidal and auto-aggressive behavior
in people of military age.

2" stage of the study

Characteristics of mental problems in the study group
Biological risk factors for suicidal behavior

The results of our research of suicides with various
forms of post-suicidal encephalopathy were such, as:

among the young age who have hung in an acute affec-
tive, non-psychotic state (120 people). The number of
patients with residual psychoorganic pathology was 41
people (34.16%); after poisoning there were 37 people,
the number of patients with toxic encephalopathy - 33
people (27.5%); after self-arson - 9 people, there were
4 patients (3.33%) with burn encephalopathy. The ob-
tained indicators speak in favor of greater pathogenicity,
when a psychoorganic syndrome occurs a clear post-
hypoxic factor (which usually occurs during strangula-
tion); much less toxic (in case of poisoning); the burn
factor, having been mixed in its structure, is also distin-
guished by a high degree of pathogenicity — due to the
hypoxic component that occurs during self-arson, and
toxic one - due to septicotoxemia, which subsequently
is joined in a clinical period.

Clinically, the psychoorganic syndrome of stud-
ied patients was characterized predominantly by sim-
ilar psychosymptomatics: general adynamia, less often
hyperactivity, torpid thinking, impaired memory func-
tion (in mild cases — short-term, in more severe cases
- long-term, often with amnesia of the fact of suicidal
actions), intellectual functions (different levels), in vi-
olation of criticism to their condition, situation; apathy,
sometimes complacency (up to euphoria), inadequacy
of behavior; with toxic and especially burn form - more
pronounced asthenia, depreciation. Dominant in the
clinic of psychoorganic syndrome, in all forms of en-
cephalopathy, is an intellectual-mnestic defect of vary-
ing severity form (from mild memory loss up to deep
dementia). The time of formation of the psychoorganic
(intellectual) defect is corresponded to the nature (as-
phyxia, toxic, toxic-posthypoxic) and the severity of the
pathogenic process and ranged from 3-7 days in posthy-
poxic form of encephalopathy; 1-2 weeks - with toxic;
1-1.5 months - in a case of burn form.

From a neurological point of view for patients
with posthypoxic and toxic encephalopathy cerebral
symptoms are initially predominated, often with veg-
etative-vascular dystonic disorders, usually persisting
persistently by the type of cerebral-vascular disorders.
For patients with burn encephalopathy focal symptoms
were more often observed: lesions of the oculomotor, fa-
cial, hypoglossal nerves, anisoreflexia according to the
hemitype, pathological hand and foot reflexes, phenom-
ena of oral automatism, etc.; the indicated symptomatol-
ogy was generally persistent. Somatically patients with
post-suicidal encephalopathy, who were initially in a
serious condition (with impaired vital functions up to
coma), were compensated at different time periods: with
post-hypoxic encephalopathy - within 2-7 days; tox-
ic one - 2-4 weeks; burn encephalopathy - 1-3 months
(the duration was different due to joining septicotox-
emia), with pronounced asthenization in the last two
forms (especially burn one). The interesting fact is that
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one of the frequent discrepancy between the severity of
the somatic state and the increased background of the
mood of patients with encephalopathy (mainly in mod-
erate and especially severe degrees), which is explained
by the violation of a critical assessment in connection
with the existing intellectual defect.

In a paraclinical study the results were such as: with
Ro-graphy of the skull in a greater degree of patients
with encephalopathy, hypertesio-hydrocephalic mani-
festations are found (in the form of increased digital im-
pressions, expansion of the pachyon fossae, sometimes
thinning of the walls of the sella turcica), characteriz-
ing in a certain way by the phenomena of venous stasis,
such as hypoxia of the brain; in posthypoxic encepha-
lopathy, Ro-logical confirmation of this fact was noted
for 67.42% of patients; with toxic one - for 54.12%; with
burn encephalopathy - for 60.12% of patients). Neu-
rophthalmologically: pathological changes in different
forms of encephalopathy have a specific picture; with
post-hypoxic - the main pathological changes observed
primarily are leveled out in dynamics, after 2-3 weeks
the phenomenon of clogged venous blood flow is pre-
served; with toxic form: retinal edema, spasm of the
third order arteries, hemorrhages, peripapillary edema
of the retina and optic nipples; for burn encephalopa-
thy: decalorization of the nipples of the optic nerves, a
decrease in the number of vessels in the vascular zone of
the optic nerves. Common for different forms were the
phenomena of venous stasis and optic-asthenia state. In
the study of cerebrospinal fluid the majority of the stud-
ied patients revealed the phenomena of hypertension,
increasing the actual aggravation of the severity of the
psychoorganic process (with a functional degree — there
is no; with mild degree — 10-12% of patients; with me-
dium form - 40-43% of patients; with the severe form -
69-75% of patients).

By the experimental study, the most of the patients
with encephalopathy, pronounced pathological changes
in the form of slow-wave activity, the presence of sharp
waves, alpha rhythm disorders, pathological paraximal
activity, etc., are found to some extent inherent for pa-
tients with different forms of encephalopathy.

The patients were selected as they arrived from the
military unit to the hospital. The diagnosis of “adjust-
ment disorder” was established according to the follow-
ing criteria:

- the presence of stressful events and situations in
the circumstances of military service during the period
of adaptation of young servicemen to it (also we've paid
our attention onto suicidal behavior);

- the presence of the state of subjective distress of
a serviceman before the disease, such as actualized
mental states, as stress, frustration, crisis experiences,
feelings of loneliness and humiliation, deprivation of
support, hopelessness, despair, etc.;

- the presence of emotional disorders in the clinical
picture of the disease in combination with a low level of
productivity in social functioning or with its complete
impossibility;

- the presence of comorbid adaptive disorders, such
as suicidal ideas, intentions, fantasies and incomplete
suicidal actions;

- the presence of relevant anamnesis data and data
on premorbid traits of the person, which could, on the
one hand, explain the origin of adaptive disorders, and,
on the other one, exclude mental disorders of a differ-
ent nature.

Clinical-psychopathological, clinical-dynamic, ex-
perimental-psychological and statistical research meth-
ods were used in this part of our research, as well as the
analysis of the condition of patients in the process of
their individual and group psychotherapy. Service char-
acteristics from the unit where the service was held were
studied for each patient.

With the help of a clinical and psychological ap-
proach and psychotherapeutic interviewing in the pro-
cess of our research and psychotherapy, the system of
views of the person and his life positions, directions of
his behavior and lifestyle, strategies for organizing adap-
tive behavior were clarified.

Psychological risk factors for suicidal behavior

On the 2" stage of the experiment the study of patho-
genic situational factors and premorbid traits of the per-
son contributing to adaptive disorders showed that the
immediate causes of adaptive disorders of conscripts are,
in general, not some extreme distressing circumstances,
but everyday difficulties at the process of ordinary mil-
itary service.

On the first place (64.9%) among the causal factors
of adjustment disorders of conscripts, according to their
own assessment, were the usual difficulties of military
service. The patients complained about the inability to
comply with the strenuous daily routine. These difficul-
ties, recruits emphasized, were largely determined by
the fact that they had their military service in the army
in “hot spots” (in our research the events had taken their
place in Donetsk and Luhansk regions, Ukraine). They
were greatly affected by the deaths of their friends, com-
manders, and severe injuries, which in most cases had
led to the disability of recruits.

The second place in the etiological structure was oc-
cupied by worries about a change in the sense of mili-
tary men’s own status (26.2%). Among them 18.7% of
patients suggested that the commanders had communi-
cated with them, often humiliating the dignity of their
subordinates. Other 7.5% of recruits felt humiliated by
the very need to obey and follow orders.

As for the third place in terms of frequency (8.9% of
recruits) is the experience of separation from family and
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friends, separation from home. This feeling is combined
with longing, memories and resentment towards “fate”.

And, at last, for the fourth factor — so-called haz-
ing (we mean attitudes of officers to recruits with psy-
chological harassment, demands to perform some kind
of the activity, etc.). This reason, as the most significant
one, wasn't noted at all by recruits, who had their mili-
tary service on the territories of Donetsk and Luhansk
regions, Ukraine (Fig. 1).
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Fig. 1. Reasons of adaptive disorders of military servicemen

For control group the results differ from the same
ones, which are diagnosed for respondents of control
group. So, on the first place there is the same criteria -
the great difficulties of military service (45.2%). But on
the second place there is criteria “hazing”, which means
negative attitude of officers towards recruits (it is 38.4%).
The latter we explain in the same way. The experimen-
tal group was not diagnosed with “hazing attitudes” be-
cause the situation of war did not allow for successful
combat operations combined with injustice, humilia-
tion and pressure from the side of officers on young re-
cruits. In real circumstances officers allow themselves
to belittle recruits, often requiring certain activities for
several times (cleaning toilets, cleaning the floor in the
barracks, etc.), to redo this work even at night, despite
fatigue or malaise.

The third place among the respondents of the con-

trol group is the indicator “change in the sense of mili-
tary men’s own status’, but it is not significant (11.3%).
The last place took the criteria “the separation from fam-
ily and friends”, but it is also insignificant in its value
(5.1%). The results are shown by Fig. 1.

Further research of this issue showed that the circum-
stances of the initial period of military service are close-
ly intertwined with the factors of pre-army life and with
the personal characteristics of sick servicemen (Table 1).

Firstly, most of them (77.5% in experimental and
79.3% in control group) had their upbringing in low-in-
come families, in which family situations in the most
cases were aggravated by conflicting interpersonal re-
lationships. Thus, 73.6% patients of experimental and
69.1% in control group had had frequent quarrels be-
tween parents in their families for many years. 49.6%
persons of experimental and 52.3% in control group
were divorced and lived separately. 21.7% of respon-
dents of experimental and 20.6% of soldiers of control
one showed the loss of one of their parents because of
various reasons. 58.6% patients of experimental and
59.7% - in control one had their upbringing in an in-
complete family (more often without a father), either
due to divorces even before the birth of a future ser-
viceman, or due to the death of one of the parents (also
more often this parent is the father).

It should be noted that the data of the respondents
of the experimental and control groups are almost the
same, there is no statistically significant difference in
the results by t-criteria of Student by 1% level of confi-
dence. However, difficulties in adapting to military ser-
vice in the army were diagnosed, first of all, according
to the respondents of experimental groups, which in-
dicate that these difficulties are influenced primarily by
the factor of hostilities in regions of Donetsk and Lu-
hansk, and not the factors presented in Table. 1.

Despite all these factors (which in a great degree ag-
gravate the life) had being studied by the patients, nev-
ertheless, before the military service in the army were

Table 1. The factors of pre-army life that in a great degree aggravate adaptation to military service (highly probable signs are

highlighted)*

Frequency and confidence limits of the likelihood of pre-army life factors that burden adaptation

and service in the army

Experimental group

Control group

Significant factors of pre-army life % min max % min max
Single-parent family factor 58.6 0.5211 0.6417 59.7 0.5563 0.6824
Loss of one parent 21.7 0.2301 0.2516 20.6 0.1834 0.2177
Loss of a deeply loved person (a sister, a brother) 17.9 0.1892 0.2212 213 0.2451 0.2631
Conflicts between parents over the years 73.6 0.6931 0.7912 69.1 0.7105 0.7628
Material difficulties in the parental family 715 0.7830 0.8276 79.3 0.8004 0.8223
(():; (or two) parents have used alcohol (or drugs, other psychoactive substan- 294 02709 03144 %6 02418 02932
Divorce of parents 49.6 0.4863 0.5428 523 0.5412 0.5894

* min — minimum meaning of the factor by factor analysis procedure; max - maximum meaning of the factor by factor

analysis procedure
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mainly socially adapted.

Clinical and psychopathological study of individ-
uals in both groups confirmed that the military medi-
cal commission had all reasons to recognize them fit for
military service. None of them, according to the data of
our research, had any explicit accentuations of the char-
acter, or specific (psychopathic) personal disorders, or
dependence on psychoactive substances, or adjustment
disorders, or other mental disorders. At the same time,
a psychobiographical analysis of the development of the
person of sick servicemen revealed a common feature
for them, such as increased personal vulnerability, low
stress resistance, a low barrier to be tolerant for difficul-
ties, which had been clearly identified long before con-
scription into the army.

Assessing the state of adaptation among conscripts,
it was important to study also the characteristics of their
person and interpersonal relationships. Using the test
MMPI, it was shown that there are significant differ-
ences in these groups according to the following scales:
Correction (K), Overcontrol (Hs-1), Pessimism (D-2),
Emotional lability (Hy-3), Impulsivity (Pd-4), Feminine
qualities (Mf-5) and Rigidity (Pa-6). At the same time,
in the group of servicemen with adaptation disorders
to a greater extent than for healthy individuals, there
were presented traits of the person which determined
easy neuropsychic decompensation (including decom-
pensation according to a psychosomatic type of the per-
son) and social maladjustment. These features include a
tendency towards neurotic ways of responding to life’s
difficulties (low frustration tolerance combined with a
tendency to “withdraw into the illness”); emotional in-
stability and tendency to affective fluctuations; sensitivi-
ty; lack of plasticity and a tendency to fix themselves on
their own shortcomings, problems or symptoms of their
disease; great dependence and passivity in the sphere of
social contacts (Fig. 2).
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Fig. 2. Average profiles of the person in the experimental
and control groups (according to MMPI: The scales of
the test MMPI: C - correction; Hs-1 — Overcontrol; D-2 -
pessimism; Hy-3 — emotional lability; Pd-4 — impulsivity;
Mf-5 - feminine qualities; Pa-6 - rigidity)

The analysis of the results using Multivariate ques-

tionnaire by R.B. Cattell showed that patients with dis-
orders in adaptation in the emotional-volitional sphere
have instable mood, weak volitional control over im-
pulses and wishes, deviations in emotional sensitivity,
in emotional response, regression of will with behavior
predominantly based on prevailing stereotypes and au-
tomatisms (Fig. 3). At the same time, the personality of
patients differs according to the factors having been an-
alyzed (we mean low tolerance in relations to frustration,
a tendency to mood lability and emotional instability,
fatigue and nervousness, as well as increased sensitivi-
ty, impressionability, sentimentality, anxiety, vulnerabil-
ity and depression).

Fig. 3. Average data per person in the studied groups

of recruits according to the factors characterizing the
emotional and volitional sphere (by the test 16-PF of R.
Cattell: Factors in Multivariate questionnaire of R.B. Cattell:
C - emotional instability; G — undisciplined; | - tough-
minded; O - self-reliance; Q4 — being relaxed; Q3 - non-
conforming, rule-consciousness)

The control group of recruits, according to data ob-
tained by Multivariate questionnaire by R.B. Cattell, dif-
fered from other patients because of greater emotional
stability, self-control, constancy of interests, emotional
maturity.

Our observation of the respondents in the experi-
mental group showed that among the reasons for sui-
cides 30-45% of servicemen were directly related to the
difficulties of their adaptation to the conditions of mili-
tary service. Based on our experiment, we identified the
following clinical variants of depressive reactions as a re-
sult of maladjustment:

1) the reaction of disadaptation in combination with
neurosis-like disorders (48.9%). In this group of respon-
dents suicidal attempts were noted in 53.5% of cases ex-
amined (self-tapping screws, self-hanging);

2) the reaction of maladjustment including hypo-
chondriacal inclusions (in 23.4% of cases of respon-
dents). Hypochondriacal experiences were accompanied
by thoughts of their own failure, helplessness, hopeless-
ness. All this accompanies the formation of suicidal
behavior (10.5% of soldiers have done the attempts of
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self-hanging, and in 18.6% of cases there is a form of
self-tapping screws). Suicidal attempts were in the most
cases (in 80.94% of cases) impulsive;

3) maladaptive reactions with an anxious compo-
nent were observed in 28.6% of cases. These respon-
dents had anxious and suspicious traits of character.
These soldiers are characterized by hazing, unautho-
rized departures from the military unit and suicidal
thoughts.

In the occurrence of prolonged depressive reactions
with impaired adaptation, prolonged stressful situations
were of significant importance. Suicidal behavior in this
category of the respondents was observed in 32.4% of
cases. Sometimes we noted endoform symptoms.

As a result of our research it was found that the for-
mation of borderline mental disorders in the condi-
tions of military service occurs under the influence of
a complex of biological, individual-psychological, envi-
ronmental factors, having been interacted in different
proportions and in varying degrees with the dependence
of the duration of the stressor action, which subsequent-
ly determines the quality and the level of social func-
tioning and the suicidality of a military man. The first
period of the military service is the most suicidal. The
formation of short-term depressive reactions was noted
almost from the first days of being in the unit and it was

0.6212

manifested itself in the form of pseudo-cognitive disor-
ders, which gave a great rise of decreasing of self-esteem
of young soldiers. But later on decreased mood, sleep
and appetite disorders were observed. In 47.5% of cases
servicemen with short-term depressive reactions were
noted as such people who had had auto-agressive behav-
ior, in 25.6% of cases this mood was limited by suicidal
fantasies and predictable statements.

All data having been obtained in our research were
processed by us by the procedure of factor analysis. Into
the first, basic factor (59.35% of the variance), which
has a clearly defined social orientation and was called
by us “Problems inherent in family upbringing”, with
the largest factor weight were included the following
characteristics: “lack of parental love and care, friend-
ship and support from parents lack parental love and
care, friendship and support from the side of parents”
(0.7134), “shame for the behavior and lifestyle of parents”
(0.6512), “presence of a psychological complex of inferi-
ority, shame, failure” (0.6302).

The second factor (40.65% of the variance), which,
in contrast to the first one, has a purely personal orien-
tation and was called by us “Personal qualities and char-
acteristics”. The second factor contains indicators with

a low factor load (<0.06), that’s why we wouldn't analyze
these results in our research.

0.7425 0.3596

— p<0.01

Fig. 4. Correlations between characteristics of adaptive disorders of military servicemen (1 - lack of parental love and
care, friendship and support from parents lack parental love and care, friendship and support from the side of parents; 2
- shame for the behavior and lifestyle of parents; 3 - presence of a psychological complex of inferiority, shame, failure; 4 -
envy towards more successful peers; 5 - fear of more successful peers and negativism towards them; 6 — in a great degree

increased need for protection, support and patronage from more “strong” and “successfu

|n

people; 7 - passive obedience to

“the stronger”and “more successful” people up to complete dependence on them; 8 - feeling of lack of self-sufficiency and
self-doubt; 9 - insufficiently developed ability for psychological mobilization; 10 — increased need for protection, support and
patronage; 11 — decreased tolerance to frustrations; 12 — shyness, timidity and indecision in new situations and situations

with strangers).
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The data having been obtained by us, had been pro-
cessed by the procedure of factor analysis, were also
processed by the procedure of correlation analysis of
empirical data (Fig. 4). The highest number of positive
correlations was obtained by the following indicators:

- “lack of parental love and care, friendship and sup-
port from the side of parents” has positive correlations
with: “shyness, timidity and indecision in new situations
and situations with strangers” (r=0.7438, p<0.01), “pas-
sive obedience to “the stronger” and “more successful”
people up to complete dependence on them” (r=0.6894,
p<0.01), “shame for the behavior and lifestyle of parents”
(r=0.6831, p<0.01), “presence of a psychological com-
plex of inferiority, shame, failure” (r=0.6639, p<0.01),

“insufficiently developed ability for psychological mo-
bilization” (r=0.6420, p<0.01), “decreased tolerance to
frustrations” (r=0.4002, p<0.05), “increased need for
protection, support and patronage” (r=0.3919, p<0.05);

- we diagnosed such significant positive correlations
“insufliciently developed ability for psychological mo-
bilization» with: “presence of a psychological complex
of inferiority, shame, failure» (r=0.7425, p<0.01), “feel-
ing of lack of self-sufficiency and self-doubt” (r=0.6892,
p<0.01), “lack of parental love and care, friendship and
support from the side of parents” (r=0.6420, p<0.01),
“increased need for protection, support and patronage”
(r=0.6212, p<0.01), “passive obedience to “the stronger”
and “more successful” people up to complete depen-
dence on them” (r=0.4104, p<0.05), “fear of more suc-
cessful peers and negativism towards them” (r=0.3728,
p<0.05).

So, in our research we proved, that mental disorders
and personality abnormalities were high risk factors for
suicide. Most of those people who commit suicide have
never seen a psychiatrist before. Therefore, early diag-
nosis of mental disorders and assessment of suicidal risk
in primary health care is an important prerequisite for
reducing the risk of suicide. The success of such a risk
assessment depends both on the completeness of the
doctor’s objective registration of predictors of suicidal
risk in the patient’s behavior, and on careful observation
of his/her own feelings in the process of communication.
The clinical interview should be based on empathic,
non-moral acceptance of the patient and his/her emo-
tions, regardless of the severity of the psychopathology
and the nature of a mental disorder.

In our research it was shown that the suicidal be-
havior of soldiers depends on many external and in-
ternal risk factors. The leading factors in the formation
of suicidal behavior are internal factors (neuropsychic
states, the presence of latent mental illnesses, a tenden-
cy to depression, etc.). All these factors are formed in
the soldiers’ childhood. As we showed in our research
the main internal factors are: “feeling of lack of self-suf-

» .

ficiency and self-doubt”, “insufficiently developed ability

3 .

for psychological mobilization”, “increased need for pro-
tection, support and patronage”, “decreased tolerance to
frustrations” and others.

To a large extent, these factors, according to our re-
search, are caused by children’s experiences, namely ex-
ternal risk factors, such as: “lack of parental love and
care, friendship and support from parents lack paren-
tal love and care, friendship and support from the side
of parents”, “shame for the behavior and lifestyle of par-
ents”, “presence of a psychological complex of inferiori-
ty, shame, failure”, “envy towards more successful peers’,

“fear of more successful peers and negativism towards
them’, “in a great degree increased need for protection,
support and patronage from more “strong” and “suc-
cessful” people’, “passive obedience to “the stronger”
and “more successful” people up to complete depen-
dence on them”

Based on the empirical data having been obtained
in our research, their factor and correlation analysis,
the psychological peculiarities of adaptive disorders of
servicemen, which in 30-45% of cases lead to suicide
attempts were proposed. These psychological peculiar-
ities are:

— a high level of adaptive disorders of soldiers is due
to socially oriented characteristics, among which some
of them occupy a dominant place. They are: “lack of pa-
rental love and care, friendship and support from the
side of parents”, “shame for the behavior and lifestyle of
parents”, “presence of a psychological complex of inferi-
ority, shame, failure”, “fear of more successful peers and
negativism towards them”;

- military servicemen, prone to maladaptation
during their involvement into military conflicts, usual-
ly have certain personal problems that were inherent in
their childhood. Among such problems some of them
take a dominant place: “insufficiently developed abili-
ty for psychological mobilization”, “increased need for
protection, support and patronage” and “decreased tol-
erance to frustrations”

In our research we proved all the hypothesis. We
showed, that personal qualities and traits of the char-
acter played a leading role in the formation of suicid-
al behavior of the individual. We showed, that internal
mental tension accumulated gradually, combining het-
erogeneous negative emotions. They were superim-
posed on one another, concern was replaced by anxiety,
and anxiety, in turn, — by hopelessness. We proved, that
internal suicidal behavior of combatants included sui-
cidal thoughts, representations, experiences and even
intentions.

In our research we showed, that despite the fact
that internal factors had been formed from early child-
hood, the recruits were greatly influenced by the situa-
tion of the war, which had been taken place in Ukraine,
Donetsk and Luhansk regions, since 2014. We became
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sure, that “the war situation” meant moral, physical and
psychological overload, uncertainty of the military sit-
uation, instability of the political situation in Ukraine,
various criteria for assessing that situation (feelings
about recruits’ families, about their immediate future,
attitude to self-aggression in general and suicide in par-
ticular).

In such a way we've to conclude that suicidal be-
havior was a complex phenomenon caused by a vari-
ety of motives directed on realizing different changes
in the behavior of “significant other people” or allevi-
ating (interrupting) severe mental and/or physical suf-
fering of the person. The consequences of suicidal acts
are experienced as severe stress not only for the military
servicemen themselves, but also for their relatives and
specialists who provide them with assistance.

So, we showed protective factors against autore-
gressive and suicidal behavior. To assess the severity of
suicidal intentions and predictive reality of suicidal be-
havior it is necessary to remember that about the major-
ity of suicides, before a real suicidal act, soldiers directly
or indirectly tell, say about their suicidal intentions, de-
clare fluctuations between the desire to live and to die.
Recrutes with suicidal tendencies often give very clear
instructions on what they are going to do. Many suicides
occur during a period of improvement into the context
of depression, when the soldier has enough energy and
will to turn desperate thoughts into decisive action. Sui-
cidal thoughts, as a rule, are not constant, they tend to
be returned when a conflict or psychologically difficult
situations became worse and worse, which is quite com-
mon during military operations. Direct conversation
of a psychologist with a soldier about his problems can
help to relieve the emotional state of a recruit.

Discussion

The results of our study indicate that personal qualities
and traits of the character play a leading role in the for-
mation of suicidal behavior. Other scientists also tell
about a number of predisposing psychological and psy-
chiatric factors of suicidal behavior. These factors are:
increased tension of the person’s needs, a desire for
emotional intimacy, a low ability to form psychological
defense mechanisms, inability to ease frustration, im-
pulsiveness, explosiveness and emotional instability, in-
creased suggestibility, uncompromisingness and lack of
life experience; guilt and low self-esteem; hyporeactive
emotional background in the process of conflicts, difli-
culty in restructuring value orientations.***

Suicide is often associated with a crisis of identity.*®
Such a psychological crisis can be arisen suddenly (un-
der the influence of strong state of affect).”** But more
often internal mental tension accumulates gradually,
combining heterogeneous negative emotions. They are
superimposed on one another, concern is replaced by

anxiety, and anxiety, in turn, — by hopelessness. A per-
son loses faith in himself/herself, because of the abili-
ty to overcome adverse circumstances. In such a way
the internal conflicts of “self-rejection”, “self-denial” are
arisen, and a feeling of “loss of the meaning of life” ap-
pears.>> In our research we also proved that the lead-
ing factors in the formation of suicidal behavior were
internal factors (neuropsychic states, the presence of
latent mental illnesses, a tendency to depression, etc.).
All these factors are formed in the soldiers’ childhood.
As we showed in our research the main internal factors
were: “feeling of lack of self-sufficiency and self-doubt”,
“insufficiently developed ability for psychological mobi-
lization», “increased need for protection, support and
patronage”, “decreased tolerance to frustrations” and
others.

So, internal suicidal behavior includes suicidal
thoughts, representations, experiences and even inten-
tions. Passive suicidal thoughts are characterized by the
ideas, fantasies about the person’s death, but not about
taking by him/her the person’s own life as a spontaneous
activity. As a bright example of this we've to propose
such statements of militaries with one attempt of sui-
cide: “It would be nice for me to die...”, “I'd like to fall
asleep and not wake up’; “If something happens to me
and I die..” These results are related to current scientif-
ic knowledge.***” In these researches the authors proved,
that people with hysterical personality disorder were the
most suicidal. For these respondents scientists counted
more than 35% of all completed suicides. The highest
frequency of repeated suicide attempts with a tendency
to demonstratively-blackmailing forms also correlates
with hysterical personality disorder. In addition to sui-
cidal behavior, the following types of deviant behavior
are very often observed in accordance with these indi-
viduals: dependence on alcohol and other psychoactive
substances, sexual promiscuity and perversion, collec-
tive types of deviant behavior (sectarianism and partici-
pation in informal groups).**<

In our empirical research we also proved that de-
spite the fact that internal factors have been formed
from early childhood, the recruits are greatly influ-
enced by the situation of the war, which has taken place
in Ukraine, Donetsk and Luhansk regions, since 2014.

“The war situation” means moral, physical and psycho-
logical overload, uncertainty of the military situation,
instability of the political situation in Ukraine, various
criteria for assessing this situation (feelings about re-
cruits’ families, about their immediate future, attitude
to self-aggression in general and suicide in particular).
During the military conflict in Donetsk and Luhansk re-
gions the soldiers often are influenced by senseless ac-
tions of soldiers based on orders of commanders, social
misunderstanding of these situations (which, in turn,
facilitates low level of social maturity, use of psychoac-
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tive substances, hetero- and autoaggression). Post-trau-
matic stress disorders, anxiety and depressive disorders
and neurotic states, sometimes - even psychopathic
disorders, which also have taken a place, actualize chil-
dren’s experiences, which take a more severe form than
in childhood, facilitates the acquisition of psychopath-
ic traits of soldiers. As a rule the latter leads to suicide.

Scientists proved that suicidal ideation was an ac-
tive form of manifestation of suicidality, that is a ten-
dency to suicide, the depth of which increases because
of the degree of the development of a plan for suicide
implementation.®' The current researches state that, as a
rule, the person realizes the ways of suicide, a time and a
place of committing suicide actions. In our research we
came to the opinion that in a great degree suicidal inten-
tions involve the addition of a decision and a volitional
component to the idea, prompting a direct transition to
external behavior of the person.®>%*

So, the structure of suicidal experiences is based
on the person’s attitude towards two polar opposite val-
ues: one’s own Life and Death. The attitude towards the
person’s own life in presuicide is often expressed in four
main forms: 1) by a great feeling of indifference; 2) by a
feeling of regret about personal existence of a man; 3)
the experience of the life’s burdensomeness, intolerant
attitude to everything that is around people; 4) by the
experience of being disgusted with the person’s life. The
attitude towards death appears in its forms: 1) in a form
of fear because of death, which is although reduced by
its intensity; 2) by a feeling of indifference; 3) by a feel-
ing of inner consent to die; 4) showing a great desire
to die.®” In our research we also came to the conclusion
that some psychotraumatic factors had a suicidogen-
ic effect: personal; interpersonal; family or production
situations, accompanied by underestimation of others;
refusal or obstacle to the achievement of purely selfish
goals; dissatisfaction with the claims of the person to
his/her exclusive role; situations of uncertainty; some
combination of all of the above factors. The period from
the movement when suicidal thoughts appear and when
the attempts are implemented is traditionally called pre-
suicidal (presuicide). It always lasts for several minutes
(“acute presuicide”) or some months (so called “chron-
ic presuicide”). The presuicidal period is a key to point
out the problem of so-called “impulsive” suicides. All
deaths without the idea of the person about his/her own
death should be classified as accidents, but not suicides.
External forms of suicidal behavior always include sui-
cidal attempts and completed suicides.*

In current researches of scientists it is said that when
it was about repeated suicidal attempts, there was a ten-
dency to move from true suicidal behavior to demon-
stratively blackmailing with rent-seeking attitudes.?”¢®
Attempts of a manipulative type predominate, they have
the aim of providing psychological control over others

by a psychopathic personality.®” There is also a trans-
formation of personal meanings with the dominance of
some hysterical reactions, such as a call for help, a pro-
test, blackmail. There is also a change in the methods
of suicide from more severe to some lighter (self-poi-
soning, self-cutting) and less lethal forms. With each
subsequent attempt suicidal behavior is consolidated
and becomes a style of the behavior in resolving con-
flict situations and defending one’s interests. This style
of behavior is formed after the situation is resolved in a
favorable direction for the suicidal person after the first
suicidal attempt.”

According to the empirical results of our study
(we mean militaries) we also distinguish the follow-
ing types of suicidal behavior: 1) a really conscious be-
havior (when the person does conscious actions, the
purpose of which is to commit the act of suicide); 2)
emotionally-affective type (suicidal actions are done
due to a strong effect of some psycho-traumatic acci-
dent or event); 3) demonstratively-hysterical (conscious
manipulation of a military with life-threatening actions
with the purpose to change the conflict situation in a fa-
vorable direction).

In the researches of scientists it was shown, that
people with emotionally unstable personality disorders
were among the most suicidal ones. Among all individ-
uals with personality disorders who have committed
suicide there are about 75% ones who are emotionally
unstable.®*>

Repeated suicidal attempts tend to defiantly black-
mail forms. They take on the character of manip-
ulative-type attempts and discharge-type attempts.
Attempts of the discharge type are impulsive by their
mechanism of growth. During a suicidal act the emo-
tional stress is discharged with a simultaneous narrow-
ing of the paradigm of the person’s consciousness. A
control over the person’s behavior is weakening. There-
fore, a person’s behavioral response in the form of a
suicidal attempt often looks inadequate to this or that
situation. Each subsequent attempt “sensitizes” the per-
son, creates a psychological readiness for repeated sui-
cidal attempts, which are carried out in more risky, often
fatal ways.”

The results of our research showed, that a really con-
scious suicide of a military was developed in such a way.
The predispositional phase of suicide is characterized
by exceptional emotional intensity for a suicidal per-
son. During this period the militaries” attention is fixed
on insurmountable difficulties of the service, on differ-
ent thoughts about the lack of potential opportunities to
solve the problems that have been arisen. When a military
is in a conflict or critical situation, personally significant
needs are frustrating, and a military in the most cases be-
gins to write home anxious, shocked, panicked letters. In
such situations militaries ask their wives, parents, rela-
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tives to organize leave from military service. Militaries
often address to commanders with extremely persistent
requests for hospitalization, and sometimes for practical
psychological help. In such a way a military seeks a great
support. This phase can be characterized as the phase of
psychological social maladaptation. The life is perceived
only in its retrospective, without a bright, encouraging
future. The military feels inner emptiness and meaning-
lessness of his/her existence. The loss of the meaning of
life is a central link in the suicidal behavior of a military.s'

In modern studies it is also emphasized that differ-
ent symptoms of depersonalization greatly influence the
commission of suicides.”’ In current researches there
are shown personal characteristics that potentiate sui-
cidal behavior: a pronounced tendency to act quickly,
impulsively, without taking into account the probabi-
listic consequences; a pronounced tendency to conflict
behavior, especially in cases where impulsive actions
are rebuffed or criticized; a tendency to outbursts of an-
ger or aggression, culminating in “behavioral outbursts”
that the individual is not able to control; propensity to
self-reassessment; unstable, changeable mood.”

Having been on the predispositional suicide phase,
different symptoms of depersonalization appear. They
are: the indefinite feeling of internal change, alienation,
oppressive or depressive mood, the experience of some
kind of “unnaturalness” of the environment, its incom-
prehensibility and hostility. Some militaries, after one
or more failed attempts of suicide, feel internal panic,
internal catastrophe, tell about a premonition of some
kind of the disaster. Militaries also feel a hypertro-
phied desire for self-analysis, self-observation, there is
a heightened feeling of reflection.®!

Modern researches deal with such point of view that
in a case of militaries suicidal risk is due not only to per-
sonal, but also to endogenous factors, such as “phases of
oppression” with a gloomy-dreary mood, maliciously ag-
gressive discharges, conflicts, senestopathic sensations.”

In our research we also proved, that suicidal
thoughts of militaries appeared, and later the person
thought about the method of suicide, “trying it on him/
her”. The suicidal period, the beginning of which is as-
sociated by us with the appearance of suicidal thoughts,
lasts until the attempt of the person to finish his/her
own life. The very decision to commit suicide, even as
a result of “thinking over”, testifies about great experi-
ences of extraordinary thoughts how to commit suicide.

Often in the very suicidal phase, before committing
a suicidal attempt, a military displayed some behavior-
al features due to an affective narrowing of the person’s
consciousness. At the same time, there is a fragmentary
perception of the environment, a decrease of the reac-
tion to some external stimuli, emotional retardation and
inadequate actions and statements, which precede sui-
cide. At the same time, other forms of manifestation by

militaries of behavioral forms of suicide activity were
also noted by us: prudence, decisiveness, composure (so
called ominous or mortal calmness), and great aggres-
siveness. Sometimes the adoption of a suicidal decision
is accompanied by fussiness, motor excitement, cause-
less gaiety. However, in all cases of committing a suicide,
the unnatural behavior is immediately evident.

Study limitations

There were some limitations in our research. Firstly, the re-
search was organized only in one Hospital (it is the Main
Military Clinical Hospital (the Center), Kyiv, Ukraine).
Secondly, in our research in experimental group there
were participated only combatants with adaptive disor-
ders, suicidal thoughts and attempts. Thirdly, into a control
group we included 60 conscripts without adaptive disor-
ders. Fourthly, in our research there were participated men
in the age 18-22 years old. Fifthly, there were only men,
not women, who participated in our research (because we
organized this stage of the study in July - November, 2021,
and in this period of time there were no women in the age
18-22 years old with suicidal thoughts and (or) attempts
at the Main Military Clinical Hospital (the Center), Kyiv,
Ukraine). And, the last one, sixthly, the terms of our re-
search were limited by July-November, 2021.

Conclusion

We proved, that suicidal behavior was a complex phe-
nomenon caused by a variety of motives directed on re-
alizing different changes in the behavior of “significant
other people” or alleviating (interrupting) severe men-
tal and/or physical suffering of the person. The conse-
quences of suicidal acts are experienced as severe stress
not only for the military servicemen themselves, but
also for their relatives and specialists who provide them
with assistance.

Summing up, we should point out the expediency of
the main provisions that are of practical importance in
the activity of psychiatrists with suicidal militaries. All
suicides who have committed severe suicidal attempts
(hanging, complex poisoning, self-arson), according
to their somatic compensation, must be examined by a
psychiatrist without fail, using the developed classifica-
tion of post-suicidal encephalopathies and certain ex-
perimental methods of psychophysiological research, in
order to objectively identify the severity of the psychoo-
rganic process, which in turn determines the treatment
tactics of the doctor. Experimental psychophysiological
examination of suicidal patients with residual post-sui-
cidal encephalopathies should be carried out before and
after the course of treatment in order to determine the
objective results of treatment, the nature of rehabilita-
tion, issues of medical and labor psychiatric examina-
tion and medical and social prognosis of patients, done
by the doctors. The obtained statistical data on the dy-
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namics of severe suicidal attempts in an acute affective,
non-psychotic state (mainly among the militaries in the
age 18-25 years old), followed by a residual psychoor-
ganic defect, having been traced since 2014 in connec-
tion with military operations in the East of Ukraine,
reflect the general trends of suicidogenesis among the
male population of Ukraine, which contributes to the
objective assessment and the possibility of solving this
problem by appropriate medical and social preventive
measures. According to our data, the motives of protest
and conscription prevailed among soldiers. Therefore,
the most important preventive factor is the early diag-
nosis of presuicidal changes in the behavior of young
soldiers in the unit, which also indicate the need to use a
model of psychological support for military servicemen.
It will be done in further our articles.
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ABSTRACT

Introduction and aim. This study aimed to compare the difference in the number of microorganisms (microbial counts) be-
tween traditional and disposable bed baths.

Material and methods. This study is quasi-experimental with two groups. The sample consisted of 30 respondents from the
traditional bed bath and the disposable bed bath groups. Cultures of the groin were obtained to compare the number of mi-
croorganisms before and after bathing.

Results. Bathing with disposable bed baths has proven to be more effective in reducing the number of microorganisms in both
the control group and the intervention group on day | and day Il with p=0.014 and p=0.033.

Conclusion. Disposable bed baths are more effective in reducing the number of microorganisms on the skin than traditional bed baths.

Keywords. disposable bed baths, number of microorganisms, traditional bed baths

Introduction

Nosocomial infections are associated with increased
length of hospital stay, mortality rates and costs. The in-
creased risks of mortality and disability in patients treat-
ed in the Intensive Care Unit (ICU) are not only caused
by chronic diseases but also secondary causes, name-
ly nosocomial infections."? Each year, about 1.75 to 3.5
million patients are admitted to hospitals in the United
States, and about 5% to 10% of whom, suffer from noso-
comial infections.’ Prevention of nosocomial infections
can be done by bathing patients regularly to improve
body hygiene and skin integrity and prevent disease.*

Previous studies have shown a very high contamination
rate of basin baths from 62% to 98%.°

Patients in the ICU who are sedated and on a me-
chanical ventilator are too weak to be able to perform
personal hygiene measures on their own.® Nurses per-
form personal hygiene measures by using a basin of
warm water, soap and washcloths.” The use of soap caus-
es an increase in the pH of the skin, stripping the skin of
moisture - thus causing the skin to become dry.?

Personal hygiene measures aim to keep patients
clean, refresh them and make them feel comfortable.
Also, it can help reduce body odor, stimulate circula-
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tion, eliminate sweat and reduce the potential for infec-
tion. Traditional basin bath has long been the standard
in bathing patients in bed, but bed hygiene measures are
considered potential workloads on nurses because they
are really tiring.’ The bathing method using disposable
bed baths (DBB) eliminates the use of traditional basin
baths which have been identified as a significant poten-
tial source of waterborne and basin-borne infections.

Aim
Aimed to compare the difference in the number of mi-

croorganisms (microbial counts) between traditional
and disposable bed baths.

Material and methods

Ethical approval

Ethics committee approval was obtained before starting
the study (Universitas Hasanuddin with number 718/
H4.B.4.5.31/PP36-KOMETIK/2018).

Study design

This study used a quasi-experimental with a two-group
design. Respondents were divided into 2 groups, group
I was bathed using the traditional method, while group
2 was bathed using the DBB method, each group was
bathed once a day for 1 day. On day 2, cross-over was
performed, the first group (traditional method) was
bathed using the DBB method and the second group
(DBB group) was bathed using the traditional method,
each group was bathed once a day for 1 day.

Respondents in this study consisted of 30 patients,
namely 15 in the control group and 15 in the interven-
tion group. This study was conducted in the ICU room
at RS Universitas Hasanuddin, Makassar from October
22 to November 22 2018; bacterial culture examina-
tion was carried out in the Microbiology Laboratory
at RS Universitas Hasanuddin, Makassar. Inclusion
criteria were respondents who do not have skin prob-
lems, agree to participate in the study, have never been
bathed in bed with DBB regularly. Meanwhile, exclu-
sion criteria were respondents who were only hospi-
talized for one day in the ICU, suffered from cervical
fractures and burns, infants and had diarrhea - and re-
ferred to other hospitals thus had not followed all stag-
es of the study.

The procedure for bathing with the traditional and
DBB methods is relatively the same, what makes it dif-
ferent is only the tools and materials used. The tradition-
al method uses a basin, water, soap, lotion and towels to
dry, while the DBB method only uses a disposable wash
glove. Research assistants involved in this study were
trained on procedures and how to bathe using tradi-
tional and DBB methods. Cultures of the Skin were ob-
tained in moist areas, namely the groin.'*!! Swabs of the
skin were performed before the patient was bathed and

5-10 minutes after the patient was bathed. Swabs were
performed using sterile cotton swabs which were then
rubbed on the groin in a circle, then swabs that have
been rubbed were put in sterile bottles to be examined
in the microbiology laboratory.

Data were analyzed using SPSS 21.0 (IBM, Armonk,
New York, United States). Univariate data were data on
participants’ initial characteristics and bivariate data
were to compare the number of microorganisms. Data
analysis was done using Paired t-test if the data were
normally distributed - and the alternative Mann-Whit-
ney test if the data were not normally distributed.

Results
Table 1 shows characteristics of respondents based on
age, gender, type of antibiotic and medical diagnosis.

Table 1. Distribution of Respondents in the ICU at RS
Universitas Hasanuddin, Makassar (n=30)

Control (n = 15) Intervention (n=15) p

Age Mean (SD) 53.40 (£17.204)  48.60 (+19.508) 0.52
(Min-Max) 12-80 12-87
Gender Males 6(20%) 6(20%) 1.000
Females 9(30%) 9(30%)
Types of Antibiotics Ceftriaxone 8(26.7%) 9(30%) 0.908
Ceftazidime 1(3.3%) 1(3.3%)
Cefotaxime 2(6.7%) 1(3.3%)
Meropenem 1(3.3%) 0(0%)
Ciprofloxacin 0(0%) 1(3.3%)
Levofloxacin 0 (0%) 1(3.3%)
No Antibiotics 3(10%) 2(6.7%)
Medical diagnosis ~ Surgery 6 (20%) 8(26.7%) 0.526
Non Surgical 9(30%) 7(23.3%)

Table 2. Microorganisms distribution of cultured swabs in
the groin (n=30)

Control (n=15) Intervention (n=15)

Types of Microorganisms Day 1 Bathing

Resident Staphylococcus aureus 5(33.3%) 3(20%)
Staphylococcus epidermidis 6 (40%) 3(20%)
Staphylococcus hemolyticus 0(0%) 1(6.7%)

Transient  Eserichia coli 1(6.7%) 2(13.3%)
Alkaligenes faecalis 1(6.7%) 1(6.7%)
K. pneumonia 1(6.7%) 0(0%)
A. calcoaceticus 1(6.7%) 0(0%)
Pseudomonas aerogenosa 1(6.7%) 1(6.7%)
Gram Positive Basil 0(0%) 4(26.7%)

Types of Microorganisms Day 2 Bathing

Resident S. aureus 6 (40%) 7 (46.7%)
S. epidermidis 6 (40%) 2(13.3%)
S. hemolyticus 0(0%) 1(6.7%)

Transient £ coli 1(6.7%) 0(0%)
K. pneumonia 0(0%) 1(6.7%)
A. calcoaceticus 1(6.7%) 0(0%)
P aerogenosa 1(6.7%) 1(6.7%)
Gram Positive Basil 0 (0%) 3(20%)

In the control patients, the average age of the pa-
tients was 53.4, while in the intervention group, the av-
erage age of the patients was 48.60. The average gender
in the control group and the intervention group were
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6 females (20%) and 9 males (30%) respectively. The
most widely used antibiotic in the control group was
ceftriaxone, with as many as 8 people (26.7%), while in
the intervention group, the most widely used antibiot-
ic was also ceftriaxone, with as many as 9 people (30%).
Medical diagnoses in the control group were more on
non-surgical patients, namely 9 people. Furthermore,
Table 2 shows the distribution of microorganisms which
was more dominant on gram-positive bacteria, name-
ly Staphylococcus aureus which percentage on day 1 in
the control group was 33.3% while in the intervention
group was 20%. Meanwhile, Klebsiella pneumoniae, Aci-
notobacter calcoaceticus were less on day 2, both in the
control group and the intervention group.

Table 3 shows that on day 1, the control group
showed an increase in the number of microorganisms
(microbial counts) after bathing with the traditional
method with a p-value = 0.221, meaning that there was
no difference in the increase in the number of micro-
organisms before and after bathing with the traditional
way. On day 2, the control group patients were bathed in
the DBB method and there was a decrease in the num-
ber of microorganisms after the bath with a p=0.152.
Meanwhile, Table 4 shows that on day 1, the interven-
tion group showed a decrease in the number of micro-
organisms after bathing with the DBB method with a
p=0.007. On day 2, the intervention group patients were
bathed in the traditional method and there was an in-
crease in the number of microorganisms after the bath
with a p=0.035.

Table 5 shows the average decrease in the num-
ber of microorganisms in the control and intervention
groups on day 1 with a p=0.014; there was a significant
difference between the number of microorganisms after
the bath, with the number of microorganisms decreas-
ing greater in the group bathed with the DBB method.
Analysis using the Mann-Whitney test on day 2, the
traditional and DBB groups obtained a p=0.033, sta-
tistically there was a greater decrease in the number of
microorganisms in the group that was bathed with the
DBB method. Clinically there was a significant differ-
ence between the number of microorganisms after bath-
ing with the traditional method and the DBB method
with the median value in the intervention group (tradi-
tional bed bath day 2) was -110 x 106 while in the con-
trol group (DBB day 2) was 1.1 x 106 .

Discussion

Changes in the number of microorganisms (germs) be-
fore and after bathing with traditional methods

In this study, it was found several types of microorgan-
isms, there were gram-negative microorganisms and
gram-positive bacteria. Gram-negative microorgan-
isms appear more in humid areas than in dry areas.'»"
Microorganisms found on the skin are classified into 2,
namely resident microorganisms and transient microor-
ganisms. Normal flora causes disease when it reaches in-
ternal organs through trauma or surgical equipment, for
example S. epidermidis. The type and number of micro-
organisms still varied from individual to individual and

Table 3. Measurement of the number of colonization of microorganisms in the control group (n=15)

Day|

Day 2

Pre Traditional (n=15) Post Traditional (n=15)  Mean Diffe- p

Pre DBB (n=15) Post DBB (n = 15) Mean Difference p

Median (cfu/ml) (Min — Max) Median (cfu/ml) (Min — Max) rence (cfu/ml) Median (cfu/ml) (Min — Max)  Median (cfu/ml) (Min — Max) (cfu/ml) (SD)
(SD)
20x 106 330x 106 -210x106  0.221* 120x 106 20x 106 160 x 106 0.152*
(32x105-59x108) (5%105-62x108) (17x108) (11x103-74x108) (17x103 —64x108) (45x107)
*Wilcoxon test
Table 4. Measurement of the number of colonization of microorganisms in the intervention group (n=15)
Day| Day 2
PreDBB(n=15)  Post DBB (n=15) Mean (SD) Mean Differen- P Pre Traditional (n = 15) Post Traditional (n=15)  Mean Differen- p

Mean (SD) ce (SD) Median (Min — Max) Median (Min — Max) ce (SD)

1200 x 106 820x 106 440x 106 (54 0.007** 160x 106 230x 106 -330x 106 0.035*

(19x108) (17 x108) x107) (5%105-13x108) (2x106-36x108) (68x107)

*Wilcoxon Test **Paired Test

Table 5. Differences in the mean number of microorganisms in the control and intervention groups’ patients (n=30)

Day|

Day 2

Control (Traditional Bed Baths) Intervention (DBB) Mean Diffe-  p-value

Control (DBB) Intervention (Traditional Bed Baths) Mean Diffe- p-value

Median (cfu/ml) (Min - Max)  Median (cfu/ml) (Min-Max) rence (SD) Median (cfu/ml) (Min—Max)  Median (cfu/ml) (Min — Max) rence (SD)
-30x 106 490 x 106 110x 106 0.014* 1.1x106 -110x 106 -84x106 0.033*
(-36 x 108- 43 x 108) (-31x107 — 18 x 108) (13x108) (-59x107-10x 108) (-25x108 —25x 107) (62x107)

*Mann Whitney test
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differred between body regions. Most microorganisms
remained harmless.”® Transient microorganisms consist
of non-pathogenic microorganisms that have the poten-
tial to become pathogenic. Under conditions of altered
balance, transient flora can cause disease. Microorgan-
isms present on the skin become transient such as S. au-
reus concentrated in the nostrils, some Gram-negative
bacteria such as E. coli."*

Traditional basin baths can reduce the number of
microorganisms on the patient’s skin by scrubbing care-
fully, using products/soaps containing anti-septic ingre-
dients. Study conducted by has proven that anti-septic
soap is effective in reducing microorganisms. Another
study conducted by Abbas has also shown that antisep-
tic soap with a concentration of 50 mg/ml is effective for
reducing microorganisms on the skin.'**

In this study, the number of microorganisms after
bathing with the traditional method increased, although
the increase in the number of microorganisms was not
statistically significant, but clinically from 15 patients in
the control group who were bathed on day I with the
traditional method, 8 patients experienced an increase
in the number of microorganisms and only 5 patients
experienced a decrease in the number of microorgan-
isms. Meanwhile, the other 2 patients experienced stag-
nation in the number of microorganisms. Likewise,
from 15 patients in the intervention group on day 2 after
cross-over, who were bathed using the traditional meth-
od, 5 patients experienced an increase in the number of
microorganisms and 8 patients experienced a decrease
in the number of microorganisms. Meanwhile, the other
2 patients also experienced stagnation in the number of
microorganisms with a p=0.035; there was an increase
in the number of microorgaisms (germs) before and af-
ter bathing with the traditional method.

This study contradict the study conducted by Larson
where from 33 patients who underwent culture swabs
before and after bathing, there was a decrease in micro-
organisms cultured in the groin area, from 5.09 to 4.85.
Traditional bathing using a bath basin has many weak-
nesses where according to studies, the bath basin used has
proven to be a reservoir of pathogenic microorganisms."

However, this study is supported by the study con-
ducted by Marchaim that the bath basin used for patient
care in the ICU, medical surgical ward, and general pa-
tient ward has a role as a reservoir of pathogenic micro-
organisms in various hospitals. 686 basins from various
hospitals were tested, as many as 62.2% were contam-
inated with one or more pathogenic microorganisms.’
This finding is consistent with study conducted by John-
son, that the bath basin is prone to be contaminated
with pathogenic microorganisms up to 98%.’> Besides
that, traditional bathing using a bath basin can cause a
potential workload on nurses because the work is tir-
ing - it can cause back pain; musculoskeletal disorders

due to strenuous, repetitive activities. Also, preparing
water can cause fatigue and impact on the workload of
nurses.*

Changes in the number of microorganisms (germs) be-
fore and after bathing with the DBB method
In this study, from 15 patients in the intervention group,
swabs of the skin were performed to measure the num-
ber of microorganisms before and after bathing, it was
found that there was a decrease in the number of micro-
organisms with a p=0.007, meaning that there was a dif-
ference in the number of microorganisms before and
after bathing with the DBB method. The analysis carried
out on the control and intervention groups (tradition-
al bathing and DBB) on day I showed that the number
of microorganisms decreased in the DBB method was
much higher/ greater than in the traditional method
with p=0.014; likewise, after the cross-over was carried
out on day 2, it showed that the number of microorgan-
isms decreased in the DBB method was much higher/
greater than in the traditional method with p=0.033.
This study is consistent with study conducted by Lar-
son, where from 33 patients who were bathed with the
DBB method compared to the traditional method, there
was a decrease in the number of microorganisms in the
groin area from 5.05 to 4.79 with p=0.78."°

Bathing with the DBB method is quite practical be-
cause it only uses disposable washcloths that contain
disinfectant. The product used in this study is the “Do-
care” brand washcloth bath. One of the ingredients of
the wash glove used in bathing with the DBB method is
Polyhexamethylene Biguanide (PHMB). PHMB is a dis-
infectant and preservative used for skin disinfection and
cleaning contact lenses; it has very low toxicity to organ-
isms such as human cells. PHMB is not cytotoxic. PHMB
kills direct intracellular interactions of MRSA with patho-
gens in keratinocytes and host cells.?**2 PHMB is effective
in killing Gram-positive (S aureus), Gram-negative (E.
coli and Salmonella enterica serovar Typhimurium) and
acid-fast (Mycobacterium smegmatis) bacteria.?

Study limitations

This study period was short, namely only 1 day of in-
tervention and 1 day of cross-over were carried out.
Besides, this study only measured the types of microor-
ganisms as well as the number of microorganisms in the
control group and the intervention group; there is no
specific data on the number of microorganisms in each
type of microorganism so that it cannot be known the
decrease in the number of microorganisms in each type
of microorganism after bathing intervention was given.

Conclusion
The results of this study can be a recommendation for
the use of DBB in the ICU because the number of mi-
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croorganisms increases after bathing with the tradition-
al method while it decreases after bathing with the DBB
method. Disposable bed baths are more effective at re-
ducing the number of microorganisms on the skin than
traditional bed baths.
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ABSTRACT

Introduction and aim. Face masks used to protect against the COVID 19 pandemic have become a daily routine. The aim of this
study was to examine the possible effects of mask use on non-stress test (NST) results during pregnancy.

Material and methods. A total of 951 pregnant women were included in the study. They were divided into two groups as those
who wear masks and those who do not. These pregnant women were also divided into subgroups as preterm and term periods.
Results. The mean age of the pregnant women was 31.2+4.9 and their gestational weeks were between 34+0 and 40+6. There
was no significant difference between 34 and 37 gestational weeks pregnants in terms of FHR, reactivity, non-reactivity, decel-
eration, FHR category distribution and number of fetal movements (p>0.05). The variability was significantly higher in those
who did not wear a mask (p<0.05). In pregnancies >37 gestational weeks there was no significant difference in terms of FHR,
reactivity, non-reactivity, variability, deceleration and FHR category distribution (p>0.05). The number of fetal movements was
significantly (p<0.05) lower in the mask-wearing group.

Conclusion. Mask use should be considered in NSTs where variability is reduced or fetal movements are low. Thus, misinterpre-
tation of the NST can be avoided.

Keywords. COVID-19, face mask, fetal heart rate, non-stress test

Introduction
Antepartum fetal surveillance aims to reduce mortali-
ty and morbidity during pregnancy. There are several
methods used for this purpose. These are maternal per-
ception of fetal movements, non-stress test (NST), con-
traction stress test, umbilical artery doppler velocimetry,
biophysical profile and modified biophysical profile.!
NST is routinely recommended to assess fetal
well-being during the third trimester.? It is a non-in-
vasive assessment method. Fetal heart rate (FHR), fe-
tal movements, presence of uterine contraction and
deceleration, number of accelerations and reactivity/
non-reactivity are evaluated. If a possible risk is detect-
ed during the evaluation, the decision to perform other

fetal well-being tests or urgent intervention can be dis-
cussed.

COVID-19 was identified in December 2019 in Chi-
na and was declared a pandemic by the World Health
Organization (WHO) on March 2020.> Although it gen-
erally progresses with clinical findings such as cough,
fever, loss of taste, loss of smell, shortness of breath,
headache and sore throat, it can also cause serious com-
plications. According to data obtained to date, being in-
fected with COVID-19 during pregnancy may increase
the likelihood of hospitalization, admission to the inten-
sive care unit and need for life support.

Main transmission routes of COVID-19 include
droplet, contact transmission and airborne transmis-
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sion. The usage of a disposable medical or surgical
mask that covers the mouth and nose is routinely rec-
ommended to prevent viral transmission. Wearing a
mask, which is the most well-known method of protec-
tion from COVID-19 during the pandemic, continues
in hospital visits as well as daily routine. In a study, it
was determined that the usage of surgical masks in term
pregnancies significantly reduced oxygen saturation.*

Aim

Based on this finding, we planned to investigate wheth-
er wearing a mask during NST for assessment of fetal
well-being would affect NST results.

Material and methods

Ethical approval

Ethical approval was obtained from Maltepe University
Ethics Committee (No: 2021/900/83) and the study was
carried out in accordance with the principles of the Dec-
laration of Helsinki.

Study design

The study was carried out in Maltepe University Hos-
pital, outpatient clinic of obstetrics between April 2019
and May 2021. A total of 951 pregnant women who
met the criteria were included in the study. Masks have
been routinely used since April 2020 to protect against
COVID infection. Based on this date, two groups as
wearing masks (group B) and not wearing masks (group
A) were created.

Those with a singleton pregnancy and >34 gesta-
tional weeks were included in the study. Exclusion cri-
teria were multiple pregnancy, <34 weeks of gestation,
active labor, maternal disease (hypertension, diabe-
tes mellitus, kidney disease, heart disease) and obstet-
ric risk (preeclampsia, intrauterine growth retardation,
chromosomal or structural abnormality).

The age, body mass index and gestational week were
checked from patient files. FHR, number of acceler-
ations, presence of deceleration and fetal movements
detected in NST were retrospectively analyzed and re-
corded from the archive. AIl NST recordings were made
by a single device. Those whose NST records could not
be fully analyzed, those with a duration of less than 20
minutes and those with missing data in their files were
not included in the study.

NST interpretation

By following the fetal heart rate tracing in NST; basal
FHR, variability, accelerations, and decelerations can be
measured. FHR is the average beats per minute (bpm)
over a 10-minute interval. The normal value is between
110-160 bpm. Basal FHR <110 bpm is called bradycar-
dia and >160 bpm is called tachycardia. Significant and
sudden increases in FHR are called accelerations. It is

defined as an increase of 215 bpm lasting at least 15 sec-
onds and maximum 2 minutes at 232 weeks of gesta-
tion. Absence of accelerations may be associated with
fetal metabolic acidemia and hypoxic injury.>”

Early decelerations are defined as FHR decreases
with normal variability accompanying uterine contrac-
tions. They are not associated with hypoxia and acidosis.
Prolonged decelerations are decreases in FHR of at least
15 beats lasting the shortest 2 minutes and the longest
10 minutes. The absence of variability or the presence
of minimal variability and absence of accelerations re-
quires urgent evaluation for hypoxic risk. Variable de-
celerations are sudden drops in FHR. The shape and size
of the deceleration are not related to uterine contrac-
tions. They account for most decelerations during labor
and reflect the baroreceptor-mediated fetal autonom-
ic response to transient mechanical compression of the
umbilical cord. Late decelerations are symmetrical de-
creases and outputs in heart rate together with uterine
contractions. These decelerations reflect the chemore-
ceptor-mediated response to fetal hypoxemia.®®

Variability occurs depending on the integration of
the sympathetic and parasympathetic systems. A nor-
mal (moderate) variability is defined as the amplitude in
the range of 5-25 bpm. It shows that oxygenation of the
central nervous system is normal, hypoxic damage and
metabolic acidemia are absent.'” Amplitude >25 bpm is
called saltatory pattern and <5 is called minimal vari-
ability.

One of the most important indicator in the eval-
uation of fetal well-being is the reactivity of NST. Re-
active (negative) NST is a normal result showing that
there are accelerations that occur at least 2 times within
a maximum of 20 minutes. Nonreactive (positive) NST
is the absence of two or more accelerations of at least
15 beats lasting, at least 15 seconds within 20 minutes.
While 50% of NSTs are non-reactive under 28 weeks
of gestation, 15% of NSTs between 28-32 weeks are
non-reactive.! NST of a normal preterm fetus is usually
non-reactive rather than reactive.

FHR patterns were classified in 3 categories in the
workshop held by the National Institute of Child Health
and Human Development, the American College of Ob-
stetricians and Gynecologists and the Society for Mater-
nal-Fetal Medicine in 2008 (Table 1).° Category I FHR
monitors predict normal fetal acid-base status at the
time of observation. They are routinely followed and no
special action is required.” Category III monitoring is
associated with abnormal fetal acid-base status. In these
cases, a prompt clinical evaluation should be made. To
quickly resolve the abnormal FHR pattern, maternal
oxygen support, change in maternal position, cessation
of labor stimulation, treatment of maternal hypoten-
sion, and treatment of tachysystole can be planned. If
a positive response is not achieved despite the precau-
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tions taken, delivery can be planned. Category II FHR
follow-ups are uncertain and do not predict abnormal
fetal acid-base status.

Table 1. Three-tier fetal heart rate interpretation system®

CATEGORY |
Category | fetal heart rate (FHR) tracings include all of the following:
« Baseline rate: 110-160 beats per minute (bpm)
« Baseline FHR variability: moderate
« Late or variable decelerations: absent
« Early decelerations: present or absent
« Accelerations: present or absent
CATEGORY Il
Category Il FHR tracings include all FHR tracings not categorized as Category | or Category Ill.
Category Il tracings may represent an appreciable fraction of those encountered in clinical care.
Examples of Category Il FHR tracings include any of the following:
Baseline rate
« Bradycardia not accompanied by absent baseline variability
« Tachycardia
Baseline FHR variability
« Minimal baseline variability
« Absent baseline variability not accompanied by recurrent decelerations
« Marked baseline variability
Accelerations
« Absence of induced accelerations after fetal stimulation
Periodic or episodic decelerations
« Recurrent variable decelerations accompanied by minimal or moderate baseline
variability
« Prolonged deceleration >2 minutes but <10 minutes
« Recurrent late decelerations with moderate baseline variability
« Variable decelerations with other characteristics, such as slow return to baseline,
“overshoots,” or “shoulders”
CATEGORY Il
Category Ill FHR tracings include either:
« Absent baseline FHR variability and any of the following:
- Recurrent late decelerations
- Recurrent variable decelerations
- Bradycardia
« Sinusoidal pattern

Statistical analysis

In the descriptive statistics of the data mean, standard
deviation, median minimum, maximum, frequency
and ratio values were used. The distribution of vari-
ables was measured with the Kolmogorov Smirnov test.
Mann-Whitney U test was used in the analysis of quan-
titative independent data. Chi-Square test was used in
the analysis of qualitative independent data and the
Fischer test was used when the Chi-Square test condi-
tions were not met. SPSS 28.0 program (IBM, Armonk,
New York, United States) was used in the analysis.

Results

In our study, pregnant women were divided into two
groups because it was planned to examine the effects
of mask use on maternal and fetal oxygenation. Preg-
nant women whose NST data were analyzed in the
pre-pandemic period were named group A and preg-
nant women whose NST data were analyzed during the
pandemic were named group B. In addition, because the
rate of non-reactive NST was found to be higher in the

preterm period than in the term period, the pregnant
women were divided also into subgroups according to
their weeks.

Those between 34-37 gestational weeks were classi-
fied as Al and B1 groups and those with >37 gestation-
al weeks were classified as A2 and B2 groups. The mean
age of the pregnant women was 31.2+4.9 and their ges-
tational week was between 34+0 and 40+6 (Table 2).

Table 2. Demographic characteristics of all participants

Min-Max Median Mean=£5D/n-%
Age 19 - 4 3 312 £49
Gestational Week 34 - 406 371 368 +1.6
FHR 100 - 170 130 129.6 £10.1
Non-reactivity 162 17%
Reactivity 789 83%
| 64 6.7%
Variability 1 719 75.6%
1l 168 17.7%
| 766 80.5%
FHR Category 1 154 16.2%
1l 31 3.3%
. No 905 95.2%
Deceleration
Yes 46 4.8%
Fetal Movements 0 - 36 9 N5 +86

There was no significant difference between the
A1l and B1 groups, in which only pregnancies below
37 weeks were compared in terms of gestational weeks,
FHR, reactivity, non-reactivity, deceleration, FHR cate-
gory distribution and fetal movement number (p>0.05)
(Table 3). The variability in the A1 group was signifi-
cantly higher than in the B1 group (p<0.05).

Table 3. Comparison of NST features <37 gestational week
Al B1
Mean+SD/n-% Median  Mean+SD/n-% Median
Gestational Week 355 = 1.0 355 355 + 08 356 0858 ™

FHR 1295 = 102 130 130 + 109 130 0535 ™

Non-reactivity 4 17.7% 4 17.1% A

— 0.852 X
Reactivity 190 82.3% 199 82.9%
I8 3.5% 15 6.3%

Variability I 175 75.8% 195 81.3% 0.027 *
I 48 20.8% 30 12.5%
I 179 71.5% 197 82.1%

FHR Category Il 43 18.6% 35 14.6% 0482 *
9 3.9% 8 3.3%

No 219 94.8% 227 94.6% ,

Deceleration 0.914 *
12 5.2% 13 5.4%

Fetal Movements 174 + 74 9 109 + 82 9 0351 m

m Mann-Whitney U test/* Ki-kare test

Furthermore, those with pregnancies >37 weeks of
gestation were also analyzed as A2 and B2 groups. There
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was no significant difference (p>0.05) in terms of gesta-
tional weeks, FHR, reactivity, non-reactivity, variability,
deceleration and FHR category distribution. Solely, the
number of fetal movements in the B2 group was signifi-
cantly (p<0.05) lower than the A2 group (Table 4).

Table 4. Comparison of NST features >37 gestational week

A2 B2
Mean+SD/n-% Median Mean+SD/n-% Median
Gestational Week 382 + 1 38.1 38 + 08 38 0259 ™
FHR 1286 + 9.1 130 1301 £ 102 130 0134 ™
Non-reactivity 34 15.4% 46 17.8% X
Reactivity 187 84.6% 213 82.2% 0475 1
| 21 9.5% 20 7.8%
Variability 162 73.3% 187 72.5% 0.609 *
n 38 17.2% 52 20.2%
| 185 83.7% 205 79.1%
FHR Category I 32 14.5% 44 17.0% 0279 *
1l 4 1.8% 10 3.9%
. No 215 97.3% 244 94.6% )
Deceleration 01 X
Yes 6 2.7% 15 5.8%
Fetal Movements 13 = 91 10 mn + 91 8 0.011 ™
Discussion

During pregnancy, maternal and fetal metabolic activi-
ties increase. To compensate these increases, significant
changes are observed in the respiratory system and car-
diovascular system. Adaptive changes are observed in
static lung volumes, gas exchange and ventilation. Be-
sides, cardiovascular changes such as increased plasma
volume and cardiac output and decreased vascular resis-
tance are also observed." In addition to these possible
changes observed during pregnancy, we planned our re-
search considering that the use of masks can also change
respiratory physiology. In our study, we examined the
possible effect of the mask use on NST results. As a pri-
mary outcome, we evaluated the difference in terms of
FHR, reactivity, non-reactivity, variability, deceleration
rate, FHR category distribution and fetal movements.

The first usage of mask in the literature was de-
scribed by Mikulicz in 1897. He suggested the usage of
a mouth bandage made of gauze in operations and took
the first step regarding surgical masks.? The possible
physiological effects of mask use over time were investi-
gated. While some studies did not show a possible harm
of using masks, some studies showed a disruptive effect
on vital signs. A study by Zhang et al showed that wear-
ing a surgical mask in healthy young people had adverse
effects on cardiopulmonary function during exercise."
In a similar study, Shaw K et al. showed that wearing a
face mask during exercise had no significant effect on
healthy young people in terms of percutaneous oxygen
saturation (SpO,), exercise maximum load, tissue oxy-
genation index, exercise hearth rate and rating of per-
ceived exertion.**

On the other hand, it was found that as long as the
surgeons used a mask, their saturation was lower even
if they were within the normal range."” In a study con-
ducted with 50 university students, it was determined
that the usage of masks caused an increase in heart rate
and a decrease in blood oxygen saturation.'® Lassing et
al. showed that the heart rate and cardiac output were
higher while wearing a surgical mask but there was no
change in the values of blood pressure and blood lactate
level during the exercise.”

Since pregnancy has different dynamics, maternal
and fetal effects of mask use during pregnancy have been
investigated for a long time. The physiological changes
detected were variable similar to the general population.
In a study conducted with pregnant healthcare workers
using N95 masks, it was shown that the exhaled oxygen
concentration increased by 3.2% and the exhaled car-
bon dioxide increased by 8.9%. These values are indica-
tive of increased forced expired CO, concentration and
decreased forced expired O, concentration. In contrast,
there was no change in maternal and fetal heart rates,
fingertip capillary lactate levels and oxygen saturation,
and the degree of perceived exertion.'® In a case-con-
trolled study of 48 patients using masks there were no
differences between the pregnant and non-pregnant in
heart rate, respiratory rate, transcutaneous carbon di-
oxide level and oxygen saturation. Likewise, there was
no significant effect on FHR."” A systematic review ex-
amined the physiological effects of N95 face mask use
by pregnant women. It was determined that short-term
usage of N95 filtered face mask did not have a negative
effect on maternal heart rate, respiratory rate, blood ox-
ygen saturation and FHR.? On the other hand, Roberge
et al. found an increase in subcutaneous CO, levels over
time during exercise in pregnant women using N95 FFR
face masks.?! In another study supporting this result, it
was determined that the usage of surgical masks in term
pregnancies significantly reduced oxygen saturation.*

In our study, while examining the pregnant popu-
lation, we paid attention to the distinction of preterm
fetus, which may constitute a handicap. We know that
NST of most preterm fetuses is often non-reactive.?? In
order to avoid possible misinterpretation that may arise
from this, we compared 34-37 weeks of pregnancy and
>37 weeks of pregnancy as two groups. No negative ef-
fects of mask use on FHR, reactivity rate, non-reactivi-
ty rate, deceleration rate and FHR category distribution
were found in the comparison of both groups (p>0.05).

As negative effects of mask usage, we found a ten-
dency to decrease in variability in the preterm period
and a decrease in the number of fetal movements in the
term period (p <0.05). Fetal movements are one of the
oldest method used to demonstrate fetal well-being. Al-
though fetal movement count is still being used, studies
have not found a proven effectiveness of fetal move-
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ment count in predicting fetal well-being.”* Location of
the placenta, amniotic fluid volume, fetal presentation,
maternal smoking, fetal sex, primiparity, obesity, and
acute exercise have been associated with decreased fetal
movements.” Similarly, there are many factors that can
affect variability. Possible variables include gestational
week, maternal daily exercise amount, daily rhythm, fe-
tal respiratory movements, fetal gross movements, fetal
behavioral conditions, smoking, fetal gender and ethnic
differences.” Since we did not investigate these parame-
ters, we think that the decrease in fetal movement num-
bers or differences in variability cannot be associated
with the usage of masks alone.

It has been reported that the usage of masks during
physical activities in people with known lung disease
will cause physiological changes, even if minimal. From
this point of view, it can be concluded that attention
should be paid to possible decrease in saturation in pro-
longed NST scans in pregnant women with known lung
disease.”

The negative side effects caused by masks become
more evident over time. Since it can affect many param-
eters such as temperature increase, humidity, facial irri-
tation, itching, headache, acne, vocal fatigue, perceived
voice problems, increased stress, impaired motor func-
tion and cognition, a decrease in the use of masks is ob-
served in the society from time to time.?***® We think
that the most important limitation of our study is that
pregnant women may have removed the mask even for a
short time due to these possible side effects during NST.
Other weaknesses of our study are that we did not ques-
tion the type of masks patients used and how long they
had been wearing them. We state this as another limita-
tion, since CO2 uptake in the dead space increases due to
long-term use of masks and each mask has a different fil-
ter mechanism.

Conclusion

It seems that the usage of masks will take place in our
lives for a while due to the COVID-19 pandemic. No
significant effect of mask usage on FHR, reactivity,
non-reactivity, deceleration rate and FHR category dis-
tribution was observed. On the contrary, we determined
that the usage of masks may cause a decrease in baby
movements and a decrease in variability. We think that
possible misinterpretations will be avoided when NSTs
with decreased baby movements and decreased variabil-
ity are evaluated in the light of this information. Pro-
spective studies with large samples are needed for more
comprehensive results on this subject.
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ABSTRACT

Introduction and aim. With the ongoing COVID-19 pandemic, healthcare workers continue to work selflessly and intensively
despite many occupational hazards. Although various studies have been carried out to evaluate the experiences of nurses who
play an important role in the fight against the pandemic and the effects thereof, qualitative studies carried out using the photo-
voice technique are very limited. The aim of this study was to evaluate the experiences of nurses working during the COVID-19
pandemic and show the impact that COVID-19 has had on nurses’ work and daily life using creative photographic data.
Material and methods. This qualitative study employed a participatory action research design, and photovoice technique was
used. Research data were collected from nurses working in COVID-19 clinics of various hospitals between May and September
2021. Data analysis was performed via a phenomenological interpretation method.

Results. Five themes emerged from the data: (1) burnout, (2) anxiety, (3) social isolation, (4) emphasis on professional value,
and (5) the value of life. Each theme was presented with representative photographic and written narratives provided by the
participants.

Conclusion. The findings of this study suggest that nurses experience problems such as burnout, anxiety, and social isolation.
All the participants associated these problems with the negative effects of the COVID-19 pandemic on work and daily life. On
the other hand, the participants emphasized professional value and the value of life despite all the negativities and risks.

Keywords. COVID-19, pandemic, Photovoice, nursing care, qualitative research

Introduction

The first COVID-19 outbreak associated with exposure
to a seafood market was detected in the Wuhan prov-
ince of China in December 2019.! On January 30, 2020,
the World Health Organization (WHO) declared the
outbreak as an Internationally Important Public Health
Emergency after a new type of coronavirus was detected.
On March 11, 2020, COVID-19 was declared as a pan-
demic.? In Turkey, the first case was seen on the same
day, and the first COVID-19 related death occurred 6
days later. By February 2022, the daily number of new
cases exceeded 100,000 and the number of deaths ex-
ceeded 200.° While the COVID-19 pandemic continues
to affect the public health, social, and economic sectors,

the overarching objective of the Strategic Prepared-
ness and Response Plan for COVID-19 - preventing the
transmission of SARS-CoV-2 and the occurrence of re-
lated diseases and deaths - has been confirmed.* Health-
care workers, who played a key role in the fight against
the COVID-19 pandemic, faced the highest risk to oc-
cupational disease exposure including injury and death.
Occupational infections due to COVID-19, skin prob-
lems caused by long-term use of personal protective
equipment, toxicity due to frequent use of disinfectants,
and chronic fatigue are some of the problems experi-
enced by healthcare workers. In addition, the pandemic
also has a negative effect on the mental health of health-
care workers.?
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Of the COVID-19-related deaths in Turkey, only
6,643 healthcare workers died. The estimated number of
deaths, which is quite high for healthcare workers, may
increase if the working conditions and workload are not
improved and protective measures are not implemented.
On the other hand, the International Council of Nurses
(ICN) issued a statement similar to that of the WHO stat-
ing that the number of deaths of nurses reported during
the pandemic was contradictory and underreported. De-
spite the potentially fatal risks, nurses continued to work
more intensively than ever during the pandemic, attract-
ing the attention of the community with their success.”
In a meta-analysis study, the prevalence of emotional ex-
haustion was 34.1%, depersonalization was 12.6 % among
nurses during the COVID 19 pandemic.?

The clinical picture and symptoms of the disease led
to increased hospitalizations and nursing care demand.
Nursing care, which is often carried out in infection ser-
vices and intensive care units, contributes significantly
to the achievement of many goals from saving the pa-
tient’s life to the success of treatment, preventing com-
plications, and maintaining holistic, uninterrupted
daily life activities.'° The professional performance dis-
played by nurses during the pandemic was sometimes
described as heroic. Furthermore, the literature empha-
sized that such a performance is already due to the na-
ture of the nursing profession wherein patient advocacy
and high-level care are continued even in the most dif-
ficult times. Societies once again remembered the criti-
cal role of nurses in the healthcare system as they went
through an unprecedented pandemic.'"

We can now examine in more detail the experiences of
nurses in their fields of work during the COVID-19 pan-
demic through scientific research. Changing working con-
ditions and increased risks also affect other areas of life.
These effects show that nurses may have difficulty main-
taining their mental and physical health.’**> We believe
that nursing care experiences shaped during the pandem-
ic and archived via scientific publications will contribute
to the planning of future research and delivery of care ser-
vices in the field. In the present study, we incorporated the
power of qualitative research design to generate in-depth
information on the subject as well as the richness of pho-
tographic expression in our data collection methods.

Aim

In this context, the aim of this study was of the expe-
riences of nurses on active duty during the COVID-19
pandemic and reveal the impact of COVID-19 on nurs-
es’ work and daily life using creative photographic data.

Material and methods

Ethical approval

Ethical approval for the study was obtained from Nec-
mettin Erbakan University Ethics Committee for Scientif-

ic Research in Health Sciences (decision no. 2021-6 date:
2/2021). The participants were properly informed and
written consent was obtained. Nicknames were used in-
stead of full names to ensure privacy. It was ensured that
the privacy of third parties (patients, relatives, and oth-
er healthcare workers) was protected in the photographs.

Study design

This qualitative study was designed as a participatory
action research and photovoice technique was used.'
Photovoice is a technique that engages participants
through photographic data generation to create a pos-
itive change and increases people’s interest and respon-
siveness to the research question/subject by utilizing
the impressive power of photographs.!” Photovoice es-
tablishes a bridge between researchers and participants
and enables stronger data to be produced regarding the
meaning of the information. In addition, it makes par-
ticipants freer in the data generation process, making it
easier to focus on them and authenticity rather than the
researcher’s priorities.'

Research population and sample

The research population consists of nurses working in
various hospitals in Turkey during the COVID-19 pan-
demic. Sample size calculation is not recommended in
qualitative studies.'” However, it is stated that 5-25 par-
ticipants are enough for purposive sampling.® It is re-
ported that qualitative data analysis will be difficult if
there are many participants, stressing the importance
of achieving data saturation.?* Within this framework,
the present study included 14 participants based on the
inclusion and exclusion criteria. It was thought that data
saturation was reached when the same answers start-
ed to be received from the participants. In this process,
the data collection process has been terminated. Inclu-
sion criteria were as follows: (a) Working as a nurse in
COVID-19 clinics/units during the pandemic, (b) being
interested in expressing one’s experiences and thoughts
with photographs, and (c) giving informed consent for
voluntary participation in the study.

Nurses from six different provinces working in
university hospitals and a private hospital through-
out Turkey were included in the study via the snow-
ball sampling technique. At the time of the research,
varjous restrictions were imposed in Turkey due to the
COVID-109, especially curfews covering certain hours.
Therefore, sampling and the application phase were car-
ried out online.

Procedure

The procedural steps of the study were defined by the re-
searchers based on an extensive literature review.>*?** The
researchers gave information about the research to the
nurses they could contact and asked them to share this
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information with other nurses they knew and provide
the contact information of those interested in participat-
ing with their permission. A digital presentation was pre-
pared by a researcher about the purpose of the research,
its scope, what the application will be like, and the rules
of photography. With this presentation, an introductory
meeting was held online for the nurses who provided their
contact information. For those who could not attend, the
meeting was repeated on a different date. Immediately af-
ter the meetings, the presentation file was shared with the
participants and a voluntary sample group was formed.
Participants were told they had one month to take
photographs with their own cameras. The photographs
taken individually were evaluated together with the par-
ticipants, and they were asked to create titles and writ-
ten narratives for the agreed photographs. In-depth
individual interviews were conducted with each partici-
pant based on photographic narratives. Interviews were
conducted online by a researcher having experience in
conducting qualitative research and semi-structured in-
terviews, whereas the other researcher participated in
interviews as a rapporteur for making observations and
preparing field notes. For each participant, two group
meetings lasting at least 30 and a maximum of 55 min-
utes and at least one individual interview were held. The
interviews are concluded after the answers are repeated
or the preliminary evaluations of the photographs with
photographic and written statements are completed. Af-
terward, a session was held by all the researchers and the
photographs to be included in the study were selected.
The steps from reaching the participants to data collec-
tion were carried out between May and September 2021.

Data collection

Research data were collected mainly via the photovoice
technique. The tools used for this purpose included:
Participant information form (PIF): The form consists
of ten questions on the general characteristics of the
participants.

Photograph- and written narrative-related instructions:
These include considerations to be made regarding pho-
tography and storage. During the photography period,
an e-mail address was shared with the participants for
additional information requests and possible questions
and the necessary support was provided. An e-mail ac-
count was created to collect the photographs taken.
Semi-structured interview form (SSIF): This form
consists of two parts - the first is a six-question sec-
tion standardized for photovoice technique and briefly
called SHOWED? and the other part consists of three
open-ended questions created by the researchers of this
study. The standardized questions for photovoice tech-
nique are: (a) “what do you see here?”, (b) “what is really
happening here?”, (c) “how does this relate to our lives?”,
(d) “why does this concern, situation, or strength ex-

ists?”, (e) “how can we become empowered through our
new understanding?”, and (f) “what can we do?”.

Other questions present on the interview form are
as follows: (a) “what have you been through during this
period?” (b) “how has this affected your profession?”
and (c) “how has the pandemic affected the lives of
nurses?”. Two external specialists and two nurses were
consulted for the evaluating SSIE

The PIF was an online survey. Semi-structured in-
terviews were recorded with participant permission and
transcribed within 48 h after the interview to minimize
data loss. The conformity of the transcripts with the inter-
views was checked by a separate researcher other than the
rapporteur. The photographs and narratives included in
the research were converted into a digital file. At the end
of the data collection process, 35 photographs, written
narratives for 14 photographs, data collected using PIE
and 50 pages of interview records and field notes were
included in the data analysis process. The photographs
that strongly represented the themes were determined by
joint decision of the researchers. Photos and other data
are stored encrypted on the first researcher’s computer.

Data analysis

Colaizzi’s seven-step phenomenological interpreta-
tion method was used in the evaluation of qualitative
data, and the application steps were shaped accordingly
(Table 1).® The qualitative data was first evaluated in-
dividually by each researcher, then jointly in the pres-
ence of all the researchers, and finalized with consensus.
Miles-Huberman conformity analysis was performed
for SSIF and the themes determined by encoders to en-
sure reliability.” The conformity coeflicient for SSIF and
the themes determined by the encoders were calculat-
ed to be 1 and 0.97, respectively. Induction was used in
the grouping of themes and deduction was used to fi-
nalize the themes. In case of differences of opinion be-
tween the researchers, a joint decision was made after
taking the opinion of a faculty member specializing in
qualitative research. Data analysis was carried out ac-
cording to Colaizzi’s phenomenological interpretation
method (Data recording, Extracting significant state-
ments*, Formulating meaning*, Organizing formulated
meanings into clusters of themes*, Exhaustively describ-
ing the investigated phenomenon*, Understandable ex-
pression of the investigated phenomenon, Verification
of the basic structure**; *Miles—Huberman model was
used for determining, making sense of, and grouping
the statements.**The participants were contacted, and
the data was verified in case of hesitation).

Consistency and verifiability were provided for re-
liability and credibility, and transferability were provid-
ed for validity.?® In order to ensure verifiability, opinions
were taken from two external experts, and expert audit-
ing technique was used. In order to ensure consistency,
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standardized questions for photovoice were used, and
expert opinions were obtained for the other three ques-
tions in SSIF. Verification/member checking was done
when all interpretations were member checked. In ad-
dition, an interview template was created and adhered
to in order to standardize all the interviews. To ensure
credibility, the interviews were held in the appropriate
time frame. The moderator summarized the answers
given by the interviewee during the interviews and con-
firmed with participant feedback.

Table 1. Social demographic data of the participants

more, 78.6% of the nurses received a bachelor’s degree,
50% were married, 64.3% of the nurses did not have any
children, 28.6% of the nurses had COVID-19 infection
themselves, and 57.1% reported that at least one of their
family members had COVID-19 (Table 1).

Themes

On performing qualitative analysis of the collected data,
five main themes and a total of 16 sub-themes were creat-
ed. Due to the large number of sub-themes, only the main
themes are presented in this section with their represen-
tative photographic and written narratives to simplify the

resentation of the findings (Table 2, Fig. 1, Fig. 2).
Variables Average Sta{nd:?rd p & ( & & )
deviation
(me“:]i")"a' experience 771 7083 Table 2. Distribution of themes and sub-themes
months
Theme n Sub- theme n
Number (n) Percent (%)
- Burnout 30 Burnout
Worked provinces Konya 9 64.2
Despair 12
Kirkkale 1 714 -
Kocaeli 1 7.14 Hope/ ESpé_]" - 8
Bursa : - Depersonallzatl(‘m 2
istanbul 1 714 ' Unn.let exp'ectatl'ons 2
Ankara 1 714 Anxiety 16 Anxiety of infection 8
Employed Institutions ~ Special 1 7.4 Anxiety about inexperience 5
Public  University Hospital ) 1428 Anxiety associated with family and children 3
Ministry of Health Training 856 Social Isolation 13 Social isolation (Contingency included) 13
and Research Hospital ’ Professional degree 18  Awareness 12
ity Hospital 2 14.28 emphasis A'sense of self-actualization 3
Public Hospital 5 35.71 The importance of communication with the patient 2
Gender Female 13 87 Increase in team awareness 1
Male 1 13 Value of life 7 - 7
Licence n 78.6
Educational Stat
ucatonal alls — Degree 2 13 Theme 1: Burnout
Doctorate ! 71 According to the analysis, there was a strong emphasis
Maritalstatus Married ! 20 among participants on “burnout” caused by the pan-
Single ! %0 demic. In addition to data highlighting burnout direct-
Childbearing status childless 9 64.3 1 o . . .
y, opinions reflecting desperation and despair were also
1 child 2 143 .
Jeid ) 3 shared. Factors such as hours of strenuous routines, pa-
chilaren . . . .
- tient losses, treatment practices and nursing care not
3 children 1 7.1 . 19, . . .- .
— yielding the desired result, inability to care for relatives
Her/His Covid status  Infected 4 28.6 . i . . . .
— with COVID-19 infection, and inability to support their
Non-infectious 10 7.4 s . .
child’s daily routines were among the reasons for the
Infected 8 57.1 . )
Covd status of family  spouse ) 13 feeling of helplessness experienced by the nurses.
members Brother 1 71 Participant 1. .. I've never had a situation where treat-
More than one person in the family . ment and medication were so inadequate. We were just

(mother, father, sibling, spouse)

All data collected during the research were protect-
ed using encrypted files and an antivirus program. This
research was reported in accordance with the Standards
for Reporting Qualitative Research checklist.”’

Results

The majority of the 14 nurses included in the study were
women (87%). Their mean age was 29.5 + 6.5 years, and
their mean work experience was 7.7 + 7 years. Further-

struggling without knowing what to do. Time was not im-
portant. No one was asking about the time. Patients were
going blue and dying..”

Participant 2. “When I was going to the shift, I was say-
ing goodbye to my children, saying “I might not be able to
come home if I get sick tomorrow, don’t worry” and leav-
ing. They were crying and sending me on shift...”
Participant 3. “When the condition of our patients did not
improve and our interventions were inadequate, I was
falling to the aside with feelings of exhaustion and help-
lessness.”
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Theme 2: Anxiety

The theme of “anxiety” put forward in this research was
associated with several factors. For example, one partic-
ipant with limited experience in the profession experi-
enced anxiety due to the inexperience.

Participant 4. “I had 1.5 months of work experience... They
put me in the COVID-19 ward; I was so nervous. I was
inexperienced and that was difficult for me; I asked ex-
perienced nurses for help, but then I was increasing their
workload.”

Analysis of the interviews showed that all participants
felt anxious about transmitting COVID-19 to their rela-
tives and loved ones.

Participant 5. “..I found out in September that I was
COVID-19 positive. When my first CT scan showed that I
had lung involvement, I was terrified and I cried. The only
thing I could think of at the time was my family. My father
has hypertension, and I was worried about transmitting
COVID-19 to him.”

Theme 3: Social isolation

It was found that the exhausting routines expressed
in the first theme and the anxiety about transmitting
COVID-19 to others expressed in the second theme
pushed nurses into social isolation. According to the
data, social isolation affected the families of the nurs-
es and also their social lives. One participant described
social isolation in her own verses along with the photo
in Figure 1-c.

Participant 6.

Who would have thought wed look at life behind masks
Who would have thought smiles would be hidden

(@) (b)

Who would have thought life would end up on the other
side of the bars

Wait, life, we are fighting, and we’re going to win...
Participant 7. “Covid limited our freedom, we were left
alone... On the other hand, the sense of being together
and acting together strengthened in our team.”

Theme 4: Emphasis on professional value

Despite the negative feelings they experienced and the
difficult working conditions, the participants stated that
they played a very important role in providing valuable
service, treatment, and care to patients during the pan-
demic.

Participant 8.”It was a common opinion that nurses just
prepared injections and only did what the doctor said, but
now the patients see us the most, we touch them the most.
We are valued more now.”

The participants frequently stated that the value given to
nurses by the community and patients increased. One
nurse said: “..some people came to us and said ‘you have
worked so hard, you were always on duty when we were at
home, and some people coming to get vaccinated brought
us little presents and thanked us for our efforts. In fact, the
community in general understood how hard nurses work.”
(Participant 9.)

Theme 5: The value of life

The participants stated that they were affected by se-
verely ill or dying patients, and that their clinical experi-
ences during the pandemic strongly reflected the value
and fragility of life. Participants also stated that simi-
lar thoughts were shared by the patients receiving care

(©)

Fig. 1. Photographic narratives of the participants representing (a) burnout, (b) anxiety and (c) social isolation

Fig. 2. Photographic and written narrative representing the theme of the value of life
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(Figure 2). The COVID-19 pandemic has been an un-
precedented experience so far. One nurse associated the
inability of holding traditional ceremonies for relatives
who have died due to COVID-19 with the value of life.
Participant 10. “.. A lot of people experienced this dis-
ease and lost a relative. Losing someone close and no
one coming to the funeral showed the importance of
simple things and life”

Participant 11. “Even those with mild disease started to
look at life differently. They're afraid of death. Everything,
even money, is losing importance. My wife and I went
through this. My wife’s been through a lot. Both her lungs
were half shut down. Nothing else was important to us at
that moment.”

Discussion

The findings obtained in this study were discussed within
the framework of five main themes covering the feelings
and experiences of nurses providing care to infected pa-
tients in various clinics during the COVID-19 pandemic.
These themes are burnout, anxiety, social isolation, em-
phasis on professional value, and the value of life.

Burnout is a psychological syndrome that involves
emotional exhaustion, desensitization, and a feeling of
decreased personal achievement, especially in relation
to working with clients or patients.® Intensive care unit
nurses participating in this study reported that they of-
ten experienced a feeling of burnout during the pandem-
ic. Burnout can have dangerous consequences for nurses,
patients, and health institutions, such as poor quality of
care and service. Excessive workload, financial and hu-
man resources, and psychological factors such as the
presence of social support in the workplace are important
in explaining burnout.* It has been reported that work
environments affect the psychological health of medical
personnel. In particular, working in areas, such as inten-
sive care units, where working conditions are more diffi-
cult and require high level of attention greatly increases
the workload of nurses. Working in very difficult condi-
tions during the pandemic, having inadequate social sup-
port, and experiencing disruptions in familial dynamics
can lead to the depletion of nurses’ emotional resourc-
es and the manifestation of burnout syndrome.”” The
COVID-19 pandemic has increased the stress experi-
enced by nurses*, and the increased patient load due to
the pandemic further triggered burnout among nurses.*
If the problem of burnout among nurses is not addressed
in such a period, it may lead to various negative psycho-
logical effects in the future.”

Anxiety is defined as a feeling of worry, nervous-
ness, or unease about something with an uncertain out-
come, accompanied by various physiological symptoms
that can occur at any time in the lives of individuals.*
Due to the COVID-19 pandemic, healthcare workers
experience significant levels of anxiety and stress, and

stress is even considered as an independent health re-
lated risk factor.”’” Among healthcare workers, nurs-
es exhibit the most anxiety-related symptoms.*® It was
reported that 85.7% of nurses showed moderate-to-se-
vere anxiety®” and 20.7% showed severe anxiety.** When
emotions such as stress, fear, and anxiety experienced
during the pandemic cannot be controlled, they can lead
to undesirable problems such as anger, loneliness, de-
spair, depression, and post-traumatic stress disorder.***!
The United Nations urged governments to focus on ini-
tiating mental health services for their citizens, especial-
ly healthcare workers, during the pandemic.*?

Since COVID-19 is a respiratory disease, various
isolation measures have been introduced to prevent
its spread. As a result of these measures, schools were
closed, intercity travel and movement were restricted,
and curfews were imposed. In addition to all these mea-
sures, nurses who provided care for patients diagnosed
with COVID-19 were concerned about infecting family
members and further isolated themselves. Social isola-
tion is without doubt the most effective measure against
COVID-19, but it can negatively affect the mental health
of individuals.®** Social isolation can trigger various
psychological problems such as panic disorder, anxi-
ety, and depression.*>* During the pandemic, hospitals
have become an intensive and stressful workplace where
nurses spend more time. Nurses tried to overcome the
problem of social isolation with the support of their col-
leagues.”’

The pandemic has led to a situation where many in-
dividuals are infected at the same time and treatment is
carried out in hospital conditions. This period highlight-
ed the importance of the concept of “care;,” which is the
main purpose of the nursing profession. ICN declared
the theme of 2020 as “Nurses: A Voice to Lead - Nursing
the World to Health”* In the fight against COVID-19,
nurses have worked with dedication on the front line,
and nursing care plays a key role in ending this pan-
demic.” Therefore, institutions should carry out activ-
ities to increase the professional motivation of nurses.
Nurses felt loneliness, fear, and restlessness and experi-
enced instability and emotional exhaustion at the begin-
ning of the pandemic. However, mutual social support
provided by team members, financial incentives offered
by institutions, positive feedback from patients and their
relatives, public praise, and support increased the moti-
vation of nurses.”

Although nurses worked with superhuman strength
and dedication during the COVID-19 pandemic, this
challenging period has led to changes in their lives as it
has in the lives of other individuals. The complex feelings
and desperation felt between life and death have caused
nurses to focus on the value of life. During this period,
nurses lost not only the patients they cared for but also
their colleagues. Many nurses and their relatives got in-
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fected with COVID-19. In Turkey, compared with the
general population, the incidence of COVID-19 was 10
times higher among healthcare workers.” This painful
experience has also resulted in some positive changes.
These include thinking about the meaning of one’s own
life; questioning life in general; and associating events,
people, and experiences with positive meanings.*

Study limitations

Not every experience can be investigated by the pho-
tovoice method. Creating photographic data for certain
situations and experiences may not be legally and ethi-
cally possible. This is the main limitation of the present
research.

Conclusion

This research conducted during the COVID-19 pandem-
ic revealed the signs of burnout and anxiety experienced
by nurses and showed that nurses experienced social iso-
lation. The photographic narratives of the participants
formed strong representations about their experiences
during the pandemic process. Participants had the op-
portunity to express themselves freely and share com-
mon outputs in the sessions. Photo narratives selected for
a stronger and more widespread impact were published
on the official website of the researchers’ institution.
These feelings and experiences were reflected by the pho-
tographic and written narratives. These problems need to
be addressed quickly and effectively as the feeling of burn-
out, uncontrollable intense anxiety, and social isolation
will have further negative consequences among nurses as
well as their relatives, patients, and the healthcare system.
However, despite all the negativities and risks, nurses par-
ticipating in the present study emphasized the value of life
and nursing profession, which is undoubtedly admirable.
Governments, managers, and nongovernmental organi-
zations and societies should be aware of the great dedi-
cation shown by nurses during the COVID-19 pandemic
and continue to appreciate and honor the positive impact
of nursing care throughout the pandemic.
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ABSTRACT

Introduction and aim. Neutropenic enterocolitis is a severe disease that affects patients with immunodeficiency and is often
related with the chemotherapy of the hematologic malignancies. Its pathophysiology is not fully understood. Neutropenic coli-
tis may lead to sepsis, gastrointestinal bleeding and even perforations requiring surgical management. The therapy consists of
antibiotic therapy, transfusions, hematopoietic growth factor treatment, usage of fluids and electrolytes, bowel rest and even
surgical operations. The aim of this review is to consider the potential usage of probiotics in the prevention and treatment of
neutropenic enterocolitis.

Material and methods. References for that article were found through PubMed and Google Scholar, using terms: “neutrope-
nic enterocolitis” and “probiotics’, or “gut microbiota” and “neutropenic enterocolitis”. The research was limited to abstracts and
available full-text articles.

Analysis of the literature. The most possible mechanism of neutropenic enterocolitis development appoints bacterial invasion
with co-existing immunodeficiency. The probiotics appeal as beneficial agents in both prevention and treatment of neutrope-
nic enterocolitis in according to their impact on gut immune barrier improvement. However older societies’ guidelines were
cautious, the most modern ones appoint probiotics as a promising agent in neutropenic enterocolitis, what corresponds with
results from current randomized clinical trials.

Conclusion. As neutropenic enterocolitis is a severe disease we need to look for better or alternative therapies of that state.
The probiotics seems to have beneficial effects in terms of prevention and treatment of neutropenic enterocolitis due to their
impact on gut immune barrier. Benefits of such therapy are reflected in current societies’ guidelines which consider probiotics
as a promising agent in neutropenic enterocolitis.
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Introduction

Neutropenic enterocolitis (NE) is a severe disease that
affects patients with immunodeficiency and is often re-
lated with the chemotherapy."” However usually NE is
associated with hematological malignances, it may also
occur in according to solid tumors therapy.® Usually it
affects terminal ileum and right colon.*

Its pathophysiology is not fully understood. Dam-
aged intestinal mucosa combined with neutropenia
(neutrophil count < 500/uL increases the risk) and im-
munodeficiency leads to interstitial edema, engorged
vessel, vascular congestions and bacterial, fungal or
viral invasion (predominatingly Pseudomonas aeru-
ginosa, Escherichia coli, Bacillus cereus, Klebsiella spp.,
Enterococci, Clostridium spp., and Candida spp.).”” That
mucosal damage may result from the usage of chemo-
therapeutics with gastrointestinal toxicity.” Medications
that predispose to NE are taxane drugs, cyclophospha-
mide, vincristine, methotrexate, cytarabine, daunorubi-
cin, fludarabine, doxorubicin, idarubicin, 6-thioguanine,
deoxycoformycin, 5-fluorouracil, epirubicin, docetaxel,
cyclosporine, arabinoside, gemcitabine, leuvocorin.®*°

As NE is a rare syndrome and has a nonspecific pre-
sentation it may resemble other diseases.” That diagno-
sis may be indicated by concomitance of symptoms such
as neutropenia, abdominal pain, diarrhea, nausea and
vomiting, fever and thickening of bowel wall seen in ra-
diological examination.>”’

NE may lead to sepsis (predominantly C. septicum,
Citrobacter freundii, Stomatococcus mucilaginosus, and
Stenotrophomonas maltophilia), gastrointestinal bleed-
ing and even perforations requiring surgery.®'' Esti-
mated mortality varies from 23% in intensive care unit
patients to 42.2% of those who needed surgical treat-
ment.>"

There are still discussion about optimal therapy for
NE. Currently it consists of antibiotic therapy, transfu-
sions, hematopoietic growth factor treatment and surgi-
cal operations.®

On the other hand, recent studies focused on gut
microbiota condition and its meaning for human health
resulted with significant usage of probiotics in diseas-
es like Helicobacter pylori infection" or inflammatory
bowel disease.'*!¢

Aim
The aim of this review is to consider the potential us-
age of probiotics in the prevention and treatment of NE.

Material and methods

References for that article were found through PubMed
and Google Scholar, using terms: “neutropenic entero-
colitis” and “probiotics’, or “gut microbiota” and “neu-
tropenic enterocolitis”. The research was limited to
abstracts and available full-text articles.

Analysis of the literature

However the pathophysiology of NE remains unclear,
the most possible mechanism of its developments is lo-
cal bacterial invasion of intestine walls, unprotected due
to neutropenia and dysbiotic microbiota (both caused
by aggressive chemotherapy).® Oncological chemother-
apeutics have impact on drug pharmacokinetics, what
may result up with gastrointestinal toxicity, making a
gate for bacterial invasion.”” Disorders in gut microbi-
ota appeals as common among hematological patients,
even as a result of stem cells transplant.'®

In patients with NE level of dysbiosis corelates with
higher degree of disease, on the one hand prolonging
the treatment time, but on the other hand - without a
significant increase of mortality rate.'” This dysbiosis
may also be iatrogenic - the antibiotic therapy used be-
fore the oncological treatment increases the risk of NE
development, what may suggest that microbiota impair-
ments are more dangerous for the patient than neutro-
penia indeed.?” The important factor increasing risk of
NE is gut mucositis.® In according to mucositis, the ben-
eficial effect of probiotic intake also is suggested.**

The usage of probiotics (particularly Lactobacillus
rhamnosus GG) significantly reduced the prevalence
and severity of gastrointestinal side effects of chemo-
therapy in patients with acute lymphoblastic leukemia
in a prospective cohort study.”?

The first randomized clinical trial on the usage of
probiotics in chemotherapy-related diarrhea was pub-
lished in 2007. The study was concerned on the impact
of Lactobacillus rhamnosus GG supplementation in pa-
tients with 5-fluorouracyl therapy. The patients with
probiotic had significantly lower prevalence of severe
diarrhea (22 vs 37%, p=0.027), reported less abdominal
discomfort and needed chemotherapy doses reduction
less frequently.?* The other research group appoint-
ed similar results using Lactobacillus acidophilus LA-5
plus Bifidobacterium animalis subsp. lactis BB-12 in pa-
tients with cervical cancer - the research group report-
ed significantly lower occurrence of acute diarrhea in
compare to control group (53.8 and 82.1%, p < 0.05).%
The other group appointed that probiotics intake results
up with decreased level of pro-inflammatory cytokines
(TNF-q, IL-6, IL-10, IL-12, IL-17A, IL-17C and IL-22)
in patients after surgical treatment of colorectal cancer,
with significantly lower prevalence of acute diarrhea.?**”
The intake of Enterococcus faecium M-74 resulted with
lower risk of severe neutropenia (crucial condition for
NE) in patients with leukemia treated by chemother-
apy.”® In according to other post-chemotherapy com-
plications, other randomized clinical trial appointed
significantly lower occurrence of fever among pediatric
patients ongoing chemotherapy.”

The probiotics usage in NE is a dynamic topic of
scientific research. Nevertheless, its intake in patients
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isn’t currently recommended according to current
guidelines of numerous scientific associations including
European Society of Medical Oncology*® or German So-
ciety of Hematology and Medical Oncology?'. The re-
cent recommendations of European Society of Pediatric
Gastroenterology, Hepatology and Nutrition appoint
usefulness of probiotics in treatment and prevention of
NE, but on the other hand they underline the need of
further research on the particular strains.*

Conclusion

The probiotics appeal as beneficial agents in both pre-
vention and treatment of NE in according to their im-
pact on gut immune barrier improvement. However
older societies’ guidelines were cautious, the most mod-
ern ones appoint probiotics as a promising agent in NE.
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ABSTRACT

Introduction and aim. Autism spectrum disorders (ASD) and attention deficit hyperactivity disorder (ADHD) neurobiology re-
veals a complex picture of altered excitation-inhibition balance, aberrant neuronal and neurotransmitter activity, and network
disorganization that could be addressed through repetitive transcranial magnetic stimulation (TMS). In this paper, we provide
a narrative review of the most recent literature on the use of TMS to treat patients with ASD and ADHD.

Material and methods. Literature search from 2018 up to November 2022 has been conducted on PubMed database. Key-
words reflected diagnoses and treatment modalities of interest.

Analysis of the literature. Eleven clinical trials regarding the use of TMS as a therapeutic tool in ASD, and seven studies (of
which 3 are case reports) for ADHD have been reported. The dorsolateral prefrontal cortex (DLPFC) is the most frequent
area stimulated. Heterogeneity in stimulation parameters, patient age, and outcome measures limited the interpretation
of findings.

Conclusion. TMS as a therapeutic tool for neurodevelopmental disorders is still in its infancy. To define the real efficacy of TMS,
future studies must be randomized, sham-controlled, and double-blind, and should include a larger sample with adequate
inclusion/exclusion criteria, and longitudinal follow-up.

Keywords. ADHD, ASD, autism, neuromodulation, neurodevelopmental disorders, TMS

Introduction in etiology, phenotype, comorbidities, and outcomes are
Autism spectrum disorder (ASD) and attention deficit common hallmarks among these diseases. Treatment
hyperactivity disorder (ADHD) are complex, heteroge- options for these neurodevelopmental disorders are lim-
neous, neurodevelopmental disorders caused by a strict ited, mainly focusing on early behavioral interventions.
interplay of genetic vulnerability and environmental While for ASD there are no specific pharmacological
factors that typically onset in childhood. Heterogeneity treatments to address the core symptoms, psychostim-
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ulants are considered the most effective therapy for pa-
tients with ADHD, with various side effects and the
potential for abuse.'”

In this scenario, transcranial magnetic stimulation
(TMS) could emerge as a therapeutic option to treat
ASD and ADHD in children and adolescents. TMS in-
volves magnetic stimulation of the brain to cause long-
term changes in excitability and neurochemical activity,
healing the key neurobiological alterations known to be
involved in neurodevelopment disorders.'

ASD refers to a group of clinical conditions that
share the symptomatic core dyad of impaired social
communication and interaction, as well as restricted,
repetitive patterns of behavior and interests. ADHD
is characterized by pervasive symptoms of age-inap-
propriate inattention, and/or hyperactivity/impulsivity,
which interferes with daily functioning and develop-
ment.! In both cases, symptoms persist across the lifes-
pan, with a higher prevalence among males.’

Treatment options for these neurodevelopmental
disorders are limited, mainly focusing on early behav-
ioral interventions. While for ASD there are no specific
pharmacological treatments to address the core symp-
toms, psychostimulants are considered the most effec-
tive therapy for patients with ADHD?. Unfortunately,
various side effects and the potential for abuse with no
reduction in symptom severity in long-term use can re-
strict its administration.*

In this scenario, alternative therapeutic strategies
have been explored. Noninvasive brain stimulation, and
in particular TMS could emerge as a therapeutic option
for the treatment of ASD and ADHD in children and
adolescents.’

TMS is based on the scientific principle of electro-
magnetic induction, consisting of the rapid pulse of
electrical current in a copper wire coil, which in turn in-
duces a rapidly fluctuating magnetic field. The magnetic
field passes through the skull and generates an electric
field, able to depolarize and fire brain networks safely
and painlessly.®

Three TMS paradigms have been extensively
used: single-pulse, paired pulses, and repetitive puls-
es. Among these, repeated TMS (rTMS) pulses pro-
tocols show the greatest therapeutic potential and
longest-lasting effects.®” By convention, low-frequen-
cy rTMS (<5 Hz) plays an inhibitory effect on the un-
derlying cortex, while high-frequency stimulation
(>5Hz) typically induces cortical facilitation.>® Be-
sides these classic r'TMS procedures, there are other
TMS protocols with the potential to modulate cortical
activities for therapeutic purposes, such as theta-burst
stimulation (TBS).**? Continuous theta-burst stimu-
lation (cTBS) shows an inhibitory effect on the cor-
tex, while intermittent theta-burst stimulation (iTBS)
is excitatory.

Changes in synaptic strength determine the
long-lasting effects of TMS on the brain, which also
result in specific structural modifications of dendritic
spines and sprouting.'

In animal models, rTMS promoted complex neu-
robiochemical effects such as early genes stimulation,
neurotransmitters release modulation, and expression
of glutamate AMPA (a-amino-3-hydroxy-5-methyl-4-
isoxazole propionic acid)/NMDA (N-methyl-D-aspar-
tate) receptors.'! These molecular effects influence the
electrophysiological properties of neurons, leading to
synaptic plasticity-related phenomena, including long-
term potentiation (LTP) and long-term depression
(LTD).""* When TMS is applied repetitively, a number
of AMPA receptors (that open quickly and briefly) are
recruited with secondary induction of NMDA trans-
mission. NMDA receptors activation increases calcium
influx and, therefore, calcium-sensitive signaling path-
ways. Accordingly, long-term changes in both the pre-
synaptic and postsynaptic neurons lead to increased
synaptic strength.'>'* LTP is enhanced, in part, by retro-
grade signals that further release glutamate and BDNE
This in turn, activates the BDNF-TrkB pathway, which
prompts the NMDA-dependent after-effects on synaptic
plasticity.”” In an in vitro model has been demonstrated
that rTMS may increase the steady-state current in the
presynaptic compartment independently from NMDA
postsynaptic transmission. In this way;, it is likely that a
longer duration of rTMS may strengthen these presyn-
aptic steady-state currents, thus prolonging the TMS-in-
duced sequelae.'"

Since rTMS produces a non-invasive form of brain
cells activation, it has been considered for the treatment
of several neuropsychiatric conditions, where behavior-
al disability is associated to altered cortical excitability
and plasticity.’

In the pediatric population, rTMS has been demon-
strated to be safe and tolerable."” Krishnan et al. reviewed
data from 48 studies involving over 513 children and ad-
olescents (aged 2.5-17.8 years old) and found that TMS
side effects were generally mild and transient, such as
headache, scalp discomfort, twitching, mood changes, fa-
tigue, tinnitus. Seizures are the most serious side effect,
and there have been very few cases in adolescents receiv-
ing TMS." Overall, the risk of seizure is considered to be
less than 0.01% across all patients and all paradigms.?

Aim

Here we provide an overview of the most recent liter-
ature on the use of TMS as treatment in patients with
ASD and ADHD. We also briefly discuss the biological
mechanisms of these disorders and how TMS may mod-
ulate them. Then we summarize the current evidence
associated with safety, tolerability, and efficacy of rTMS
in ASD and ADHD populations.
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Material and methods

Although this article is not intended to be a systematic
review, to identify all relevant articles a comprehensive
search of the PubMed database has been conducted up
to November 2022. Search terms reflected the diagno-
ses of interest (ASD, Autism, Autism Spectrum Disor-
ders, Asperger, ADHD, Attention Deficit Hyperactivity
Disorder, Neurodevelopmental disorders) and the inter-
ventions of interest (Transcranial magnetic stimulation,
TMS, r'TMS, TBS, neuromodulation). Only full articles
published in English and in peer-review journals were
considered.

Analysis of the literature

Neurobiology of ASD and ADHD: the rationale behind
TMS treatment

The neurobiology of ASD and ADHD reveals a complex
picture of altered excitation-inhibition (E/I) balance,
aberrant neuronal activity, neurotransmission, and dis-
organization of brain networks."

ASD

One of the most recent theories on the etiopatho-
genesis of ASD suggests that it may depend on the
structural disarray of the neocortex’s vertical mor-
pho-functional units, otherwise known as mini-col-
umns.”’ Mini-columns have a clearly defined
hierarchical structure, with combinations of GABAergic
interneurons that control inputs and outputs of pyrami-
dal cells at their periphery, and radially oriented arrays
of pyramidal projection neurons in their core.”

Minicolumns were both more numerous and small-
er than usual in autistic patients’ cerebral cortex, and
there was less peripheral neuropil compartment. Be-
cause this compartment contains the unmyelinated
projections of certain interneurons, researchers hypoth-
esize that inhibition is impaired in autism.?

In ASD, cortical dysplasia which underlies the
hypothesis of an inhibitory deficit appears in over-
abundance within the prefrontal lobes.”? Immuno-
cytochemical studies have localized this inhibitory
deficit to a subset of interneurons containing the cal-
cium-binding protein parvalbumin (PV). The loss of
PV interneurons has been proposed to determine gam-
ma oscillation abnormalities, which are thought to be
a neurophysiological biomarker of ASD. Gamma os-
cillations (typically defined as 30 to 120 Hz with a low
amplitude of 10-20V) are generated locally as a result
of reciprocal interactions between excitatory pyrami-
dal cells and the rhythmic perisomatic inhibition of PV
interneurons.” In autism, uninhibited gamma activity
suggests that none of the circuits of the brain comes to
dominance as many of them are active simultaneously,
with the consequent inability to focus attention on rel-
evant, social stimuli. Thus, some researchers point that

altered-gamma oscillations could explain the “weak
central coherence” theory and its associated deficits in
ASD patients.?%

ADHD

One of the most influential theories for the neural ba-
sis of ADHD has focused on deficits in key domains of
executive functions (EF).?® The most consistent deficits
seem to involve the “cool” EF such as motor response
inhibition, working memory, sustained attention, re-
sponse variability, and cognitive switching.”** Howev-
er, less severe impairments have also been observed in
the so-called “hot” EE, including motivation control and
reward-related decision making.?**

ADHD patients appear to report multisystemic defi-
cits affecting the front-striate-parietal-cerebellar system,
which controls different cognitive functions.®** In neu-
roimaging studies, during motor inhibitory control and
attentional tasks, the right ventrolateral and dorsolater-
al prefrontal cortices (VLPFC and DLPFC) show con-
sistently lower activation in people with ADHD. This
makes the PFC a potential target for rTMS treatment.***!
In addition, during “hot” EF tasks (like decision-mak-
ing tasks involving rewards or tasks requiring temporal
discounting), children with ADHD have also demon-
strated underactivation in the ventromedial prefrontal
cortex (vmPFC), orbitofrontal cortex (OFC), and stri-
ate-limbic region.?

ADHD patients display also abnormally increased
activation in areas of the default mode network, which
consists of intercorrelated activation of the ventrome-
dial frontal cortex, posterior cingulate, precuneus, infe-
rior parietal, and temporal regions and is supposed to
reflect task-irrelevant thoughts.***? It has been proposed
that poor performance on attention-demanding high-
er-level cognitive tasks in ADHD is caused by a combi-
nation of decreased activation of task-relevant regions
and decreased deactivation of the default mode network,
which reflects more mind-wandering.*

A large number of ADHD studies have also revealed
regional volumetric changes, an abnormal trajectory of
brain development, and abnormal functional connectiv-
ity.® Structural and functional differences in the ADHD
brain are accompanied by defects of the catecholamin-
ergic neurotransmitters, dopamine, and norepinephrine,
which are believed to be critical in the pathophysiology
of ADHD.? Low dopamine levels in the prefrontal cor-
tex are linked to increased hyperactivity and irritability.

Interestingly, it has been shown that TMS might
produce a similar effect on the dopamine system as
D-amphetamine.* rTMS over prefrontal regions in ani-
mals and humans would alter neurotransmitter systems,
including changes in serotonin, striatal dopamine re-
lease, and metabolite levels, as well as in striatal gluta-
mate release and concentration.”® Due to this and the
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TMS’s known safety profile, it can be considered a secure
and eflicient therapy option for ADHD.

TMS and ASD

Several trials indicate that specific rTMS protocols tar-
get certain regions of the cortex leading to improvement
in behavioral deficits.*

These results have been also confirmed by recent
meta-analyses showing that TMS may improve social
abilities, repetitive and stereotyped behaviors, as well as
errors in executive function tasks.*

In the next section, we will discuss articles on this
topic published from 2018 to 2022 (Table 1A and 1B).

Clinical effects of TMS in ASD

A 3-week open-label trial (aged 9-17 years) delivered
fifteen sessions of iTBS at 100% motor threshold on the
right DLPFC in a population of 10 male children.” Im-
provements were reported in parent report scores on the
repetitive behaviors. The iTBS treatments were well tol-
erated with no serious adverse effects.

In 2018, Kang et al. explored the efficacy of low-fre-
quency r'TMS on brain activity and behavior of 32 au-
tistic children with intellectual disabilities (Intelligence
Quotient, IQ < 70.*® The autistic children were divid-
ed randomly into an experimental group and a control
group. Participants received 18 times rTMS treatment
with Fig8 coil, two times per week (9 weeks). The coil
was placed over the left DLPFC for the first six times,
then over the right DLPFC for the next six times, and
finally over the bilateral DLPFC for the remaining six
times. Low-frequency rTMS at 1 Hz with 90% MT was
used. The Autism Behavior Checklist (ABC) scores re-
vealed positive effects of rTMS on behavior. Further-
more, they recorded electroencephalographic (EEG)
data before and after TMS treatment, highlighting an
improvement in neurophysiological markers of cogni-
tive function and brain connectivity. Particularly, an
augmented peak alpha frequency (PAF) in the frontal,
left temporal, right temporal, and occipital regions and
alpha coherence between the central and the right tem-
poral regions were reported.

More recently, using a similar stimulation protocol,
the same research group published new findings on chil-
dren with low-functioning autism.” Thirty-two children
were divided equally into 2 groups: 16 children received
areal rTMS treatment, while the other 16 children sham
stimulation. Data EEG and ABC scores were collected
before and after rTMS. To characterize the determinis-
tic features of cortical activity, three recurrence quanti-
fication analysis (QRA) measures were extracted from
EEG signals: recursive rate (RR), deterministic (DET),
and mean diagonal length (L). Significant differences
in RR and DET were observed between the experimen-
tal group and the sham group, highlighting a positive

outcome for brain activity. They also found an improve-
ment in the ABC score post-rTMS only for the experi-
mental group.

High-frequency rTMS has been used on the left
inferior parietal lobule in 11 low-functioning ASD
children to improve autism core symptoms.* Patients
received two rTMS treatment courses six weeks apart.
Each treatment course consisted of 5-second trains at
20 Hz, with 10-minute inter-train intervals, on each
consecutive weekday for three weeks. Subjects were
evaluated five times: before and after the first and sec-
ond rTMS courses, and six weeks after the second
rTMS treatment course. Participants showed a signif-
icant and long-lasting reduction in language and so-
cial-related symptoms measured by ATEC (Autism
Treatment Evaluation Checklist). Furthermore, care-
givers referred to some improvements in imitation and
cognition.

In 2020 Gwynette et al. conducted an open-label,
single-arm study to evaluate the safety and effects of
r'TMS on depression and autism symptoms in individ-
uals with both major depressive disorder (MDD) and
ASD.* Ten participants aged 23-29 years with ASD
and MDD (without any medication changes in the last
month, with IQ >60) were involved in the study. They
underwent 25 sessions of rTMS applied to the left DLP-
FC. Overall, rTMS was well tolerated with just minor
adverse effects. The Hamilton Rating Scale for Depres-
sion (HDRS) significantly improved, and 40% of par-
ticipants achieved depression remission after rTMS
treatment. There was no change in self-reported autism
questionnaires following treatment, while parents’ clin-
ical scales of core symptoms of autism suggested an im-
provement in the ritualistic, sameness, and restricted
behaviors that lasted over the next 3 months.

The Aimes’ group published a pilot, double-blind,
randomized controlled trial on the use of rTMS as treat-
ment for EF deficits in ASD.* Thirty-eight autistic pa-
tients (age 16-35 years old) with IQ > 70, were equally
randomized into two groups: the active group (n=18)
and the sham group (n=20). Participants received TMS
stimulation bilaterally on DLPFC for each session. Clin-
ical and cognitive assessments were completed before
and 4 weeks later the rTMS cycle. No evidence for the
efficacy of active versus sham rTMS on EF was found.
However, they found preliminary evidence of EF im-
provement following active vs. sham rTMS in partici-
pants with ASD with more severe adaptive functioning
deficits. Adverse events experienced across groups were
mild or moderate.

From the same lab, Moxon-Emre et al. conducted
a randomized double-blind sham-controlled trial de-
signed to investigate the impact of excitatory rTMS on
glutamatergic (Glx) and y-aminobutyric acid (GABA)
metabolite brain levels, in ASD patients with EF defi-
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cits.”® Twenty-eight participants aged 16 to 33, under-
went two magnetic resonance spectroscopy (MRS)
scans of the left DLPFC, before and after randomiza-
tion to receive active or sham rTMS in the same area.
Baseline MRS data was available for 19 typically devel-
oping controls, matched for age and sex. Metabolite lev-
els for Glx and GABA+ were compared between ASD
and control groups at baseline and post-TMS treat-
ment. Absolute Glx level was greater in the active rTMS
group compared to the sham group, on the contrary
GABA+ did not differ between groups. There was a sig-
nificant difference between the rTMS and sham groups
in terms of participants’ use of psychotropic drugs and
comorbidities, particularly depression. These findings
highlight excitatory rTMS’s ability to modulate local
Glx levels and improve depression symptoms in young
adults with ASD.

In 2021, the Casanova group conducted a con-
trol-trial study involving 19 ASD patients and 19
healthy controls, matched for age and sex.* Both groups
received rTMS weekly (2 sessions/week for 9 weeks in
total). The initial six rTMS sessions were administered
over the left DLPC, followed by 6 sessions targeting the
right DLPC, and an additional 6 treatments were done
bilaterally (over the left and right DLPFC). Gamma fre-
quency oscillations were also analyzed in response to a
visual classification task (Kanizsa figures). Besides the
normalization of time to peak amplitude and ringing
decay of autistic subjects after TMS therapy (consid-
ered an index of E/I normalization), and a reduction
of total error percentage at the visual task, the ABC and
RBS-R (The Repetitive Behavior Scale-Revised) parental
behavioral checklists rating changes showed statistical-
ly significant improvements, especially in repetitive and
restricted behaviors.*

In a randomized control study, Darwish et al. eval-
uated the impact on language of rTMS on Broca’s area
in a sample of 30 autistic children aged between 3 and
10 years.* Patients were randomly divided into active
(n=15) and sham (n=15) groups. The rTMS was admin-
istered weekly for 4 weeks over the left inferior frontal
cortex (IFC), at 1.0 Hz and 70% of MT. CARS (Child-
hood Autism Rating Scale) showed significant im-
provement in the active group compared to baseline
evaluation, though no significant difference between
the two groups was highlighted. Moreover, there was a
significant difference in the improvement of eye contact
and active expressive language.

More recently, Ni et al. assessed the efficacy of iTBS
over the bilateral posterior superior temporal sulcus
(pSTS) in ASD, in a 4-week randomized, single-blind
parallel sham-controlled trial, followed by a 4-week
open-label intervention.* Seventy-eight children and
adolescents (aged 8-17 years) were randomly assigned
to one of two groups: active or sham. During the first

4 weeks, the active group received two-session/week of
iTBS, whereas the control group received the same num-
ber of sham stimulation. After unblinding, both groups
received eight-session of real stimulation over the addi-
tional 4 weeks. The within-group analysis revealed that
8 weeks of iTBS achieved greater efficacy than 4-week
interventions. Participants with higher intelligence and
better social cognitive abilities, as well as less severe at-
tention-deficit hyperactivity disorder at baseline, were
more likely to respond. However, the clinical efficacy of
iTBS of pSTS was insignificant.

In a single-blinded, randomized, crossover, and sh-
am-controlled pilot study, the same research group in-
vestigated the effects of 5-day multiple sessions of iTBS
over the bilateral pSTS in 13 adults with ASD.*” Each
TBS train was comprised of a burst of 3 pulses at 50 Hz,
given 1 every 200 ms for 10 times. The TBS train was
given every 10 s for 20 times to have 600 pulses in to-
tal for each iTBS course. In this study, two iTBS cours-
es, which were separated by a 5-min break, were first
applied to the left and then to the right pSTS. The stim-
ulus intensity of iTBS over the pSTS was 80 % of MT.
For the sham control, iTBS sessions were given to the
inion. The results revealed significantly immediate ef-
fects of multi-session iTBS over the bilateral pSTS on
parent-rate autistic symptoms, but also that baseline
social impairment and cognitive performance impact-
ed iTBS efficacy.

The prefrontal cortex (PFC), especially DLPFC, is
the main stimulation target region in ASD patients. Al-
though most of these studies have reported positive ef-
fects of rTMS there is high heterogeneity and variability
associated with patient characteristics, study designs,
and stimulation parameters. Furthermore, it is still dif-
ficult to establish the real impact of variables such as age,
sex, severity of the disorder, medications on TMS out-
comes.

TMS stimulation in ADHD
There is a limited number of clinical trials on the use of
TMS in ADHD population. A recent review reported 6
studies conducted principally in adults (four out of six)
over 45 years, highlighting relatively little evidence for
rTMS efficacy on ADHD symptoms or cognition.?
Here we report the latest trials published, including
case reports as well (Table 2A and 2B).

Clinical effects of TMS in ADHD

In 2008 Niederhofern described a case of a 42-year-
old female with ADHD resistant to methylphenidate,
stopped 2 months before the trial.*® A 5-day rTMS over
the motor area with B65 coil had been administered at a
frequency of 1 Hz, for 1200 pulses per day. Sham stim-
ulation was also administered four months after the
active rTMS. Conner’s rating scale (CSRS) for adults
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showed an improvement in the hyperactive symptoms
only after TMS stimulation with a duration of 4 weeks.**
Lately, Niederhofer administered rTMS (with the same
stimulation paradigm) for 21 days over the right motor
area in a patient on methylphenidate.*” A clinical im-
provement in hyperactivity was seen after the first 5 days
of stimulation, with a 3 weeks long-lasting.*” Both stud-
ies did not show any difference in the inattention do-
main.

A 36-year-old man with ADHD and depression,
resistant to atomoxetine received 5 sessions of 10 Hz
r'TMS on the left and right DLPFC at 120% MT. The pa-
tient showed improvement in attention at d2Attention
test when treated on the left DLPFC, and reported an
improvement even after sham stimulation. Neurostim-
ulation on the right DLPFC showed adverse effects of
dysphoria, inability to respond emotionally, hypobulia,
tension, and impaired attention.®

Shahar et al. conducted a double-blind, randomized,
control study on 20 adults with ADHD, in which 15 ses-
sions of high-frequency rTMS using either deep, Fig8, or
sham coils over the right PFC were administered.” Con-
ner’s Adult ADHD Rating Scales (CAARS) established
improvements in the attention measures and the Stop
Signal Reaction Time (SSRT) test showed a better re-
sponse inhibition.*!

Thirty-four adults with ADHD were involved in a
blinded sham-controlled trial, in which they received
H-coil rTMS over bilateral DLPFC after cognitive train-
ing, for 15 sessions spread over 3 weeks.*? Improvements
were seen in the CAARS inattention subscale and the
attention and executive function scores of the Mind-
streams cognitive assessment battery for the group with
right DLPFC stimulation, with increased activation of
that area during a working memory task, as measured
via fMRL.>

More recently, Cao analyzed the impact of rTMS on
serologic-microRNA-let-7d (miRNA-let-7d) and miR-
NA-107, as diagnostic and therapeutic biomarkers of
ADHD.® Seventy-five ADHD patients under 18 years
of age, were randomly divided to receive 6 weeks of ei-
ther rTMS (using a Fig 8 coil, 5 sessions per week, of
30-minute sessions of 60 cycles of 4 s of 10 Hz stimu-
lation followed by 26 s intertrain interval at 100% MT,
totaling to 2400 pulses per session of the right DLPFC),
sham rTMS, atomoxetine,-or placebo. Improvement in
all ADHD core symptoms on the SNAP-IV (the Swan-
son, Nolan, and Pelham Rating scale) was observed.
On the contrary, sham rTMS or placebo failed to pro-
duce any improvements. Compared with pre-rTMS or
pre-ATX treatment in ADHD patients, the serum miR-
NA-let-7d expression level was downregulated only at
post- rTMS or at post-ATX treatment. This suggested
that serum miRNA-let-7d may serve as a potential bio-
marker for clinical diagnosis and therapeutic assessment

of ADHD.*

In 2021, Cardullo et colleagues conducted an inter-
esting study on 22 adults with ADHD and CocUD (Co-
caine Use Disorder) in comorbidity, compared to 208
CocUD-only subjects, which received a high-frequency
(15Hz) rTMS treatment over the left-DLPFC (intensity
100% of the motor threshold, 60 impulses per stimula-
tion train, inter-strain interval 15s, and 40 total trains,
for a 13 minutes session)(54). Twice-daily rTMS ses-
sions for the first 5 consecutive days of treatment, fol-
lowed by twice-daily rTMS sessions once a week over
11 weeks were administrated. The time interval between
the two sessions each day was 45-60 min. ADHD/Co-
cUD patients, of whom 19/22 were pharmacologically
treated with atomoxetine, received an rTMS treatment
in addition to conventional psychosocial intervention.
Significant reduction of inattentive and hyperactive
symptoms, in addition to decreased cocaine use, crav-
ing, and other negative affect symptoms were reported.
No differences were observed between groups.*

Even for ADHD population, the majority of stud-
ies focused on the stimulation of the DLPFC, with some
investigating the effect on different areas, including and
the motor areas. In general, it could be assumed that
stimulation with high-frequency over the right DLPFC
and low frequency in the left DLPFC improve ADHD
symptoms.

Clinical effect of TMS

Although evidence of TMS potentiality in the treatment
of ASD and ADHD, there are still critical challenges that
may limit its use in clinical practice.”

In most existing studies, lack of blindness and ran-
domization, and self-report evaluation are critical de-
sign issues that may significantly impact observed
outcomes.®*°

No adequate amount of data exists on the TMS clin-
ical efficacy depending on patients’ age, gender, or cog-
nitive impairment.* There are also ongoing concerns
about safety, tolerability, and ethical questions. Over
half of the existing studies did not report side effects,
and the others often did not use standardized ques-
tionnaires to evaluate them. In addition, many studies
enrolled patients on psychotropic drugs (such as stabi-
lizers, antiepileptics, psychostimulants, antidepressants,
and neuroleptics), which may induce long-term changes
in the synaptic and excitatory balance, and consequen-
tially may affect rTMS outcomes.”

Finally, another crucial weakness is the lack of lon-
gitudinal follow-up. This prevents critical questions re-
garding possible predictors of outcome (e.g., genetic
profiling), duration of benefits, and utility of booster
session.”¢ As suggested by Oberman et al., the “one size
fits all” approach may not be ideal for this application.®*
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Conclusion

Given the phenotypic, endophenotypic, and etiological
heterogeneity of ASD and ADHD, it is not surprising
to note a parallel heterogenicity in the results of TMS
trials. With the spread of the concept of “personalized
medicine”, a more targeted approach, based on prelim-
inary, individual measures of cortical plasticity and
excitability, functional state of target networks, in com-
bination with other behavioral or pharmacological in-
terventions is an urgent need.

Declarations
Funding
This research did not receive any funding.

Author contributions

Conceptualization, R.S., G.C. and G.M.; Methodology,
G.C,, EM,, R.P. and G.M.; Validation, G.C., G.M., A.B.
and A.N.P; Writing - Original Draft Preparation, R.S.;
Writing - Review & Editing, R.S., G.C., A.V,, EM. and
R.P; Visualization, AN.P,RP,EM.,, A AV;AV,AB,
G.M., and G.M.; Supervision, R.P, EM.,, A.V,, A.B.,
G.M. and G.C,; Project Administration, R.S., AN.P,
G.M. and G.C; Funding Acquisition, G.C.

Contflicts of interest
The authors declare no competing interests.

Data availability
No datasets were generated or analyzed during the cur-
rent study.

References

1. American Psychiatric Association. Diagnostic and Statisti-
cal Manual of Mental Disorders. Fifth Edition. American
Psychiatric Association; 2013. https://psychiatryonline.
org/doi/book/10.1176/appi.books.9780890425596. Ac-
cessed May 9, 2020.

2. Rossi S, Hallett M, Rossini PM, Pascual-Leone A, Safety of
TMS Consensus Group. Safety, ethical considerations, and
application guidelines for the use of transcranial magnetic
stimulation in clinical practice and research. Clin Neuro-
physiol Off ] Int Fed Clin Neurophysiol. 2009;120(12):2008-
2039. doi: 10.1016/j.clinph.2009.08.016.

3. Cortese S, Holtmann M, Banaschewski T, et al. Practitio-
ner review: current best practice in the management of
adverse events during treatment with ADHD medications
in children and adolescents. J Child Psychol Psychiatry.
2013;54(3):227-246. doi: 10.1111/jcpp.12036.

4. Cortese S, Adamo N, Del Giovane C, et al. Comparative
efficacy and tolerability of medications for attention-de-
ficit hyperactivity disorder in children, adolescents, and
adults: a systematic review and network meta-analysis.
Lancet Psychiatry. 2018;5(9):727-738. doi: 10.1016/S2215-
0366(18)30269-4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Memon AM. Transcranial Magnetic Stimulation in Tre-
atment of Adolescent Attention Deficit/Hyperactivity Di-
sorder: A Narrative Review of Literature. Innov Clin Neu-
rosci. 2021;18(1-3):43-46.

Lefaucheur JP. Transcranial magnetic stimula-
tion. In: Handbook of Clinical Neurology. Elsevier;
2019. https://linkinghub.elsevier.com/retrieve/pii/
B9780444640321000370. Accessed May 9, 2020.

Boggio PS, Asthana MK, Costa TL, Valasek CA,
Osorio AAC. Promoting social plasticity in develop-
mental disorders with non-invasive brain stimulation
techniques. Front Neurosci. 2015;9:294. doi: 10.3389/
fnins.2015.00294.

Oberman LM, Rotenberg A, Pascual-Leone A. Use of
Transcranial Magnetic Stimulation in Autism Spectrum
Disorders. ] Autism Dev Disord. 2015;45(2):524-536. doi:
10.1007/s10803-013-1960-2.

Rubio B, Boes AD, Laganiere S, Rotenberg A, Jeuris-
sen D, Pascual-Leone A. Noninvasive Brain Stimulation
in Pediatric Attention-Deficit Hyperactivity Disorder
(ADHD): A Review. J Child Neurol. 2016;31(6):784-796.
doi: 10.1177/0883073815615.

Al-Sultan E Al-Zahrani A, Al-Kahtani E Al-Thaqgib A, Al-
-Mousa A, Bashir S. The future of transcranial magnetic
stimulation in neuroscience and neurology in the Middle
East. Eur Rev Med Pharmacol Sci. 2019;23(10):4354-4359.
doi: 10.26355/eurrev_201905_17942.

Soundara Rajan T, Ghilardi MFM, Wang HY, et al. Mecha-
nism of Action for rTMS: A Working Hypothesis Based
on Animal Studies. Front Physiol. 2017;8:457. doi: 10.3389/
fphys.2017.00457.

Cirillo G, Di Pino G, Capone F et al. Neurobiological
after-effects of non-invasive brain stimulation. Brain Sti-
mulat. 2017;10(1):1-18. doi: 10.1016/j.brs.2016.11.009.
Chervyakov AV, Chernyavsky AYu, Sinitsyn DO, Piradov
MA. Possible Mechanisms Underlying the Therapeutic
Effects of Transcranial Magnetic Stimulation. Front Hum
Neurosci. 2015;9:303. doi: 10.3389/fnhum.2015.00303.
Malenka RC, Bear MFE. LTP and LTD: an embarrassment
of riches. Neuron. 2004;44(1):5-21.

Wang HY, Crupi D, Liu J, et al. Repetitive Transcra-
nial Magnetic Stimulation Enhances BDNF-TrkB
Signaling in Both Brain and Lymphocyte. ] Neuro-
sci. 2011;31(30):11044-11054. doi: 10.1523/JNEURO-
SCIL.2125-11.2011.

Banerjee ], Sorrell ME, Celnik PA, Pelled G. Immedia-
te Effects of Repetitive Magnetic Stimulation on Single
Cortical Pyramidal Neurons. Choi J, editor. PLOS ONE.
2017;12(1):e0170528. doi: 10.1371/journal.pone.0170528.
Frye RE, Rotenberg A, Ousley M, Pascual-Leone A. Trans-
cranial magnetic stimulation in child neurology: current
and future directions. J Child Neurol. 2008;23(1):79-96.
doi: 10.1177/0883073807307972.

Oberman LM, Enticott PG. Editorial: The safety and ef-

ficacy of noninvasive brain stimulation in development



Transcranial magnetic stimulation as a new therapeutical approach in autism spectrum disorders and attention deficit hyperactivity disorder. . .

143

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30

31.

and neurodevelopmental disorders. Front Hum Neurosci.
2015;9:544. doi: 10.3389/fnhum.2015.00544.

Cao KX, Ma ML, Wang CZ, et al. TMS-EEG: An emerging
tool to study the neurophysiologic biomarkers of psychia-
tric disorders. Neuropharmacology. 2021;197:108574. doi:
10.1016/j.neuropharm.2021.108574.

Casanova MF, Buxhoeveden D, Gomez J. Disruption in
the Inhibitory Architecture of the Cell Minicolumn: Im-
plications for Autisim. Neuroscientist. 2003;9(6):496-507.
doi: 10.1177/1073858403253552.

D’Urso G, Bruzzese D, Ferrucci R, et al. Trans-
cranial direct current stimulation for hyperac-
tivity and noncompliance in autistic disorder.
World ] Biol Psychiatry. 2015;16(5):361-366. doi:
10.3109/15622975.2015.1014411.

Casanova MF, Shaban M, Ghazal M, et al. Effects of Trans-
cranial Magnetic Stimulation Therapy on Evoked and In-
duced Gamma Oscillations in Children with Autism Spec-
trum Disorder. Brain Sci. 2020;10(7):423. doi: 10.3390/
brainscil0070423.

Casanova MF, Sokhadze EM, Casanova EL, et al. Transla-
tional Neuroscience in Autism. Psychiatr Clin North Am.
2020;43(2):229-248.

Ozonoff S, Pennington BE, Rogers SJ. Executive Function
Deficits in High-Functioning Autistic Individuals: Re-
lationship to Theory of Mind. J Child Psychol Psychiatry.
1991;32(7):1081-1105.

Happé null. Autism: cognitive deficit or cognitive style?
Trends Cogn Sci. 1999;3(6):216-222.

Willcutt EG, Sonuga-Barke EJS, Nigg JT, Sergeant JA.
Recent Developments in Neuropsychological Models
of Childhood Psychiatric Disorders. In: Banaschewski T,
Rohde LA, editors. Advances in Biological Psychiatry [In-
ternet]. Basel: KARGER; 2008: 195-226.

Rubia K, Alegria AA, Brinson H. Brain abnormalities in
attention-deficit hyperactivity disorder: a review. Rev Neu-
rol. 2014;58(1):3-16.

Rubia K, Westwood S, Aggensteiner PM, Brandeis D.
Neurotherapeutics for Attention Deficit/Hyperactivity
Disorder (ADHD): A Review. Cells. 2021;10(8):2156. doi:
10.3390/cells10082156.

Rubia K. Cognitive Neuroscience of Attention Deficit
Hyperactivity Disorder (ADHD) and Its Clinical Trans-
lation. Front Hum Neurosci. 2018;12:100. doi: 10.3389/
fnhum.2018.00100.

. Hart H, Radua J, Nakao T, Mataix-Cols D, Rubia K. Meta-
-analysis of functional magnetic resonance imaging studies
of inhibition and attention in attention-deficit/hyperacti-
vity disorder: exploring task-specific, stimulant medica-
tion, and age effects. JAMA Psychiatry. 2013;70(2):185-
198. doi: 10.1001/jamapsychiatry.2013.277.

Norman LJ, Carlisi C, Lukito S, et al. Structural and
Functional Brain Abnormalities in Attention-Deficit/
Hyperactivity Disorder and Obsessive-Compulsive
Disorder: A Comparative Meta-analysis. JAMA Psy-

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

chiatry. 2016;73(8):815-825. doi: 10.1001/jamapsychia-
try.2016.0700.

Hart H, Radua J, Mataix-Cols D, Rubia K. Meta-analysis of
fMRI studies of timing in attention-deficit hyperactivity di-
sorder (ADHD). Neurosci Biobehav Rev. 2012;36(10):2248-
2256. doi: 10.1016/j.neubiorev.2012.08.003.

Rubia K. Neurotherapeutics for ADHD: Do they work?
Psych J. 2022;11(3):419-427. doi: 10.1002/pchj.544.

Becker JE, Shultz EKB, Maley CT. Transcranial Magne-
tic Stimulation in Conditions Other than Major De-
pressive Disorder. Child Adolesc Psychiatr Clin N Am.
2019;28(1):45-52. doi: 10.1016/j.chc.2018.08.001.
Oberman LM, Enticott PG, Casanova ME, et al. Transcra-
nial magnetic stimulation in autism spectrum disorder:
Challenges, promise, and roadmap for future research.
Autism Res Off ] Int Soc Autism Res. 2016;9(2):184-203.
doi: 10.1002/aur.1567.

Barahona-Corréa JB, Velosa A, Chainho A, Lopes R, Oli-
veira-Maia AJ. Repetitive Transcranial Magnetic Stimula-
tion for Treatment of Autism Spectrum Disorder: A Sys-
tematic Review and Meta-Analysis. Front Integr Neurosci.
2018;12:27. doi: 10.3389/fnint.2018.00027.

Abujadi C, Croarkin PE, Bellini BB, Brentani H, Marco-
lin MA. Intermittent theta-burst transcranial magnetic
stimulation for autism spectrum disorder: an open-label
pilot study. Braz J Psychiatry. 2018;40(3):309-311. doi:
10.1590/1516-4446-2017-2279.

Kang J, Song J, Casanova MFE, Sokhadze EM, Li X. Ef-
fects of repetitive transcranial magnetic stimulation on
children with low-function autism. CNS Neurosci Ther.
2019;25(11):1254-1261. doi: 10.1111/cns.13150.

Kang J, Zhang Z, Wan L, Casanova MF, Sokhadze EM, Li
X. Effects of 1Hz repetitive transcranial magnetic stimu-
lation on autism with intellectual disability: A pilot study.
Comput Biol Med. 2022;141:105167. doi: 10.1016/j.comp-
biomed.2021.105167.

Yang Y, Wang H, Xue Q, Huang Z, Wang Y. High-Frequen-
cy Repetitive Transcranial Magnetic Stimulation Applied
to the Parietal Cortex for Low-Functioning Children With
Autism Spectrum Disorder: A Case Series. Front Psychia-
try. 2019;10:293. doi: 10.3389/fpsyt.2019.00293.

Gwynette ME, Lowe DW, Henneberry EA, et al. Treatment
of Adults with Autism and Major Depressive Disorder Using
Transcranial Magnetic Stimulation: An Open Label Pilot Stu-
dy. Autism Res. 2020;13(3):346-351. doi: 10.1002/aur.2266.
Ameis SH, Blumberger DM, Croarkin PE, et al. Treatment
of Executive Function Deficits in autism spectrum disor-
der with repetitive transcranial magnetic stimulation: A
double-blind, sham-controlled, pilot trial. Brain Stimulat.
2020;13(3):539-547. doi: 10.1016/j.brs.2020.01.007.
Moxon-Emre I, Daskalakis Z], Blumberger DM, et al. Mo-
dulation of Dorsolateral Prefrontal Cortex Glutamate/
Glutamine Levels Following Repetitive Transcranial Ma-
gnetic Stimulation in Young Adults With Autism. Front
Neurosci. 2021;15:711542. doi: 10.3389/fnins.2021.711542.



144

European Journal of Clinical and Experimental Medicine 2023; 21 (1): 133144

44.

45.

46.

47.

48.

49.

50.

Casanova ME Shaban M, Ghazal M, El-Baz AS, Casanova
EL, Sokhadze EM. Ringing Decay of Gamma Oscillations
and Transcranial Magnetic Stimulation Therapy in Au-
tism Spectrum Disorder. Appl Psychophysiol Biofeedback.
2021;46(2):161-173. doi: 10.1007/s10484-021-09509-z.
Darwish ME, El-Beshlawy HW, Ramadan ES, Serag SM.
Study of the role of the transcranial magnetic stimulation
on language progress in autism spectrum disorder. Egypt |
Otolaryngol. 2021;37(1):59.

Ni HC, Chen YL, Chao YP, et al. Intermittent theta burst
stimulation over the posterior superior temporal sulcus
for children with autism spectrum disorder: A 4-week
randomized blinded controlled trial followed by another
4-week open-label intervention. Autism. 2021;25(5):1279-
1294. doi: 10.1177/1362361321990534.

Ni HC, Lin HY, Chen YL, et al. 5-day multi-session in-
termittent theta burst stimulation over bilateral poste-
rior superior temporal sulci in adults with autism-a pi-
lot study. Biomed ]. 2022;45(4):696-707. doi: 10.1016/].
bj.2021.07.008.

Niederhofer H. Effectiveness of the repetitive Transcrani-
cal Magnetic Stimulation (rTMS) of 1 Hz for Attention-
-Deficit Hyperactivity Disorder (ADHD). Psychiatr Danub.
2008;20(1):91-92.

Niederhofer H. Additional biological therapies for atten-
tion-deficit hyperactivity disorder: repetitive transcranical
magnetic stimulation of 1 Hz helps to reduce methylphe-
nidate. Clin Pract. 2012;2(1):e8. doi: 10.4081/cp.2012.e8.
Ustohal L, Prikryl R, Kucerova HP, et al. Emotional side
effects after high-frequency rTMS of the right dorsolateral

52.

53.

54.

55.

56.

prefrontal cortex in an adult patient with ADHD and co-
morbid depression. Psychiatr Danub. 2012;24(1):102-103.

. Shahar H, Zangen A. Right Prefrontal Deep TMS Ef-

fects on Attention Symptoms: Behavioral Outcomes and
Electrophysiological Correlates. European Psychiatry.
2015;30(1):841.

Harmelech T, Bleich-Cohen M, Zangen A, Hendler T, Ash
E, Tendler A. Deep-TMS for ADHD: A randomized sham
controlled fMRI study. Brain Stimulat. 2018;11(6):e15.
Cao P, Wang L, Cheng Q, et al. Changes in serum miRNA-
-let-7 level in children with attention deficit hyperactivity
disorder treated by repetitive transcranial magnetic stimu-
lation or atomoxetine: An exploratory trial. Psychiatry Res.
2019;274:189-194. doi: 10.1016/j.psychres.2019.02.037.
Cardullo S, Gémez Pérez L], Cuppone D, et al. A Retro-
spective Comparative Study in Patients With Cocaine
Use Disorder Comorbid With Attention Deficit Hype-
ractivity Disorder Undergoing an rTMS Protocol Tre-
atment. Front Psychiatry. 2021;12:659527. doi: 10.3389/
fpsyt.2021.659527.

Khaleghi A, Zarafshan H, Vand SR, Mohammadi MR.
Effects of Non-invasive Neurostimulation on Autism
Spectrum Disorder: A Systematic Review. Clin Psycho-
pharmacol Neurosci. 2020;18(4):527-552. doi: 10.3389/
fpsyt.2022.989905.

Casanova MF, Sokhadze EM, Casanova EL, Li X. Trans-
cranial Magnetic Stimulation in Autism Spectrum Di-
sorders: Neuropathological Underpinnings and Clinical
Correlations. Semin Pediatr Neurol. 2020;35:100832. doi:
10.1016/j.spen.2020.100832.



Wydawnictwo UR 2023 http://www.ejcem.ur.edu.pl
ISSN 2544-1361 (online) European Journal of Clinical and Experimental Medicine
doi: 10.15584/ejcem.2023.1.18 Eur J Clin Exp Med 2023; 21 (1): 145-151

REVIEW PAPER

Endophytes — untapped resources and pharmacological prospects
against coronaviruses

Earnest Oghenesuvwe Erhirhie ', Chigozie Celestina Ezeagha ?,
Glory Chiamaka Okafor 3, Chidozie Ikegbune *, Mukim Mohammad ®

' Department of Pharmacology and Toxicology, Faculty of Pharmaceutical Sciences,
Chukwuemeka Odumegwu Ojukwe University, Igbariam, Nigeria
2Department of Pharmaceutical and Medicinal Chemistry, Faculty of Pharmaceutical Sciences,
Chukwuemeka Odumegwu Ojukwe University, Igbariam, Nigeria
3Department of Pharmacology and Toxicology, Faculty of Pharmaceutical Sciences Nnamdi Azikiwe University,
Awka, Anambra State, Nigeria
“Department of Pharmaceutical Microbiology and Biotechnology, Faculty of Pharmaceutical Sciences,
Chukwuemeka Odumegwu Ojukwe University, Igbariam, Nigeria
*Kota College of Pharmacy, Kota, Rajasthan, India

ABSTRACT

Introduction and aim. Viral infections stand to be among the most devastating diseases globally. Though significant efforts
have been made in research and drug development against viral infections, the search for safe, affordable and effective vac-
cines against the current ravaging severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is still on. This is because al-
ready approved vaccines still need improvement. This review draws the attention of researchers on the potentials of bioactive
substances from endophytes against the novel coronaviruses.

Material and methods. This assessment was made using references of articles published in English peer reviewed journals in-
dexed in PubMed and Google Scholars databases up to June, 2022. The following key words were used; ‘coronaviruses, ‘Endo-
phytes, ‘Endophytes and viral infections, ‘Endophytes and COVID-19, ‘'SARS-CoV..

Analysis of the literature. In-silico, in-vitro and in-vivo studies revealed that natural compounds from endophytes showed anti-
viral activities against various human coronavirus, including HCoV 229E and a norovirus surrogate, the feline coronavirus FCV
F9, COVID-19, Coronavirus 2 (SARS-CoV-2), SARSCoV-2 Mpro, among others.

Conclusion. This finding calls for researchers to also focus on endophytes, as part of drugs development in the bid to finding
possible solution in combating the devastating COVID-19, an emerging situation.

Keywords. coronaviruses, endophytes, endophytic fungi, SARS-CoV, natural products

Introduction all plant species.? Besides their beneficial role on host plants
Endophytes could be termed as microbes, mainly fungi or through provision of resistance against stress, they also gen-
bacteria that reside within cells of plant tissues.! They have erate molecules of interest against divers diseases including
no negative impact on the host plant. They are ubiquitous in cancer, fungal infections, viral infections, to mention a few.>*
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Transmission of endophytes occurs through seed in
the entire plant’s life cycle. However, their high nutrient
demand may cause them to become parasitic and cause
disease to host plants.® Studies have revealed the exis-
tence of endophytes in every parts of medicinal plant in-
cluding resins, scales, flowers, roots, barks, stem, canals,
leaves and meristems.® They can easily be fermented and
cultured.” They possess the ability to generate natural
and potential bioactive compounds.®

Several studies have demonstrated endophytes and
their specific metabolites to facilitate tumor death.? Also
an endophytic fungus isolated from the stem of Tripte-
rygium wilfordii Hook f. produced a novel cyclopeptide
antibiotic which has related chemical properties as echi-
nomycin.”*

Endophytes have attracted remarkable attention as
a result of their capacity to generate innovative bioac-
tives with various biological activities." The uniqueness
of endophytes is attributed to their potentials against re-
sistant human and plant pathogens.’

In the bid to curb the ravaging SARS-CoV, the
discovery and development of more safe, potent and
cost-effective antiviral drugs as well as vaccines is very
necessary. Although studies have been carried out on
the relevance of animal products, medicinal plants, and
marine resources against SARS-CoV, no assessment
have been done on the potential of natural anti-viral
bioactive compounds from endophytes against SARS-
COVI,IO

Aim

This review would help accelerate the discovery and
development of alternative remedies from endophytes
against the current prevailing pandemic, SARS-CoV,
COVID-19.

Material and methods

References of articles published in English peer reviewed
journals indexed in PubMed and Google Scholars data-
bases up to June, 2022 were assessed electronically us-
ing some key words viz; ‘coronaviruses, ‘Endophytes,
‘Endophytes and viral infections, ‘Endophytes and
COVID-19, ‘SARS-CoV-

Analysis of the literature

Coronaviruses (COVS)

Coronaviruses (from the latin word, Coronaviridae)
are group of RNA-containing viruses which are sub-di-
vided into two families; Coronavirinae and Toroviri-
nae."' Alpha, beta, gamma, and delta coronaviruses are
four genera in the Coronavirinae subfamily. Among the
human coronaviruses (HCoV-HKU1, SARS-CoV-2,
HCoV-NL63, SARS-CoV, HCoV-OC43, HCoV-229E,
and MERS-CoV), SARS-CoV-2 appears to be responsi-
ble for COVID-19 pandemic.'>'> They are viruses with

non-segmented, single-stranded and positive-sense
RNA genome."

Coronavirus pandemic-19 (COVID- 19) is a dead-
ly disease discovered on 31 December 2019, identified
as a novel coronavirus 9 January 2020, and declared
a public health emergency of international concern on
30% January, 2020."*" 1t is caused by severe acute re-
spiratory syndrome (SARS-CoV-2), a single-stranded
RNA (ssRNA) virus. Thus, the International Commit-
tee on taxonomy of viruses categorizes it as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)."s
Recently, as at May 2022, the World Health Organiza-
tion report revealed at least 500 million confirmed cases
of COVID-19, with more than 6 million deaths world-
wide.' It is a betacoronavirus that causes several dis-
eases.”” Out-break of two pathogenic virus, the Severe
Acute Respiratory Syndrome (SARS-CoV, or SARS) and
the Middle East Respiratory Syndrome (MERS-CoV, or
MERS) preceded the Coronavirus pandemic-19 (SARS-
CoV-2). The origin of SARS was from Wuhan City, Hu-
bei Province, Southern China in 2002, while MERS has
its origin in Jeddah region of Saudi Arabia after infect-
ing a patient in 2012.'>'7!3

At the end of 2019, a new coronavirus, previous-
ly known as SARS-Co-2 was recognized as the cause
of pneumonia in Wuhan, a city in the Hubei Province,
China.” From there, it spread throughout China and
other parts of the world. SARS-CoV-2 was labeled by
the World Health Organization (WHO) as Coronavirus
disease 2019 (2019-nCoV) on 11" March 2020 due to its
pandemic nature.'>*

Trend in endophytes research

Existence of fungal endophytes inside medicinal plants
has shifted the attention of new drugs discovery from
medicinal plants to fungi endophytes.” Being substi-
tutes for plants secondary metabolites, several bioactive
natural products with antiviral, antifungal, antibacteri-
al, antioxidant and cytotoxic properties have been dis-
covered from endophytes of plants, marine and animal
origin.”!

This gap is currently attracting attention of microbi-
ologists, pharmacologists, natural product chemists, bio-
chemists, botanists, biologists and industrialists. This is
also attested by the increase in number of endophyte re-
search publications in recent times. Currently, advanced
chemical, biotechnological and computational molecu-
lar biology methods are being used for significant pro-
duction of bioactive compounds from endophytes.?

Although natural products from medicinal plants®,
animals® and marine resources'** have been explored
to have potentials against the ravaging SARS-CoV-2, the
place of endophytes is still emerging. In this evaluation,
potentials of endophytes against the novel COVID-19
virus were addressed through literature survey.
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Anti-viral activities of endophytes

Activities against influenza virus

Endophytic fungal extract from mangrove plant, Ae-
giceras corniculatum displayed potent activity against
influenza A viral (HIN1). Compounds isolated from
the extract include isoindolones (emerimidines A and
B, emeriphenolicins A and D) and other compounds,
including aspernidines A and B, austin, austinol, de-
hydroaustin, and acetoxydehydroaustin. Cytopathic
inhibition assay showed activity of eight compounds
(Table 1) against influenza A virus (HIN1).%

Table 1. Anti-influenza activity of endophytes

Endophyticfungi  Host plant/source Bioactive compounds Reference
Emericella sp. (HK-2J) Aegiceras Emerimidine A and B and 2
corniculatum  Emeriphenolicins A and D
Nigrospora sp YE3033 Aconitum 6-0-demethyl-4-dehydroxy- 27
carmichaeli altersolanol A, azaphilones,
8,11-didehydrochermesinone B,
and (75)-7-hydroxy-3,7-dime-
thyl-isochromene-6,8-dione
Phoma sp. Aconitum 14-nordrimane sesquiterpenoid s
vilmorinianum
Nigrospora sp. Aconitum hydroanthraquinone derivative, 2
YE3033 carmichaeli  6-0-demethyl-4-dehydroxy-
altersolanol A (1), and two
new azaphilones, 8,11-dide-
hydrochermesinone B (6) and
(75)-7-hydroxy-3,7-dimethyl-
-isochromene-6,8-dione (8)
Phoma Phoma multirostrata Ergocytochalasin A (1) 30
multirostrata XJ-2-1 XJ-2-1

Similarly, the hydroanthraquinone deriva-
tives, 6-O-demethyl-4-dehydroxyaltersolanol A,
azaphilones, 8,11-didehydrochermesinone B, and
(7S)-7-hydroxy-3,7-dimethyl-isochromene-6,8-di-
one isolated from the culture extract of Nigrospora sp.
YE3033 (from Aconitum carmichaeli) showed strong
antiviral activity against the influenza viral strain A/
Puerto Rico/8/34 (HIN1).”

A novel rare 14-nordrimane sesquiterpenoid isolat-
ed from the endophyte, Phoma sp., of the roots of Ac-
onitum vilmorinianum displayed antiviral activity by
inhibiting the growth of influenza A virus (A/Puerto
Rico/8/34, HIN1).%

Studies were done on endophytic fungus (Nigrospo-
ra sp. YE3033) derived from Aconitum carmichaeli (A.
carmichaeli) that resulted in the discovery of three new
compounds (hydroanthraquinone derivative, 6-O-de-
methyl-4-dehydroxyaltersolanol A (1), and two new
azaphilones, 8,11-didehydrochermesinone B (6) and
(7S)-7-hydroxy-3,7-dimethyl-isochromene-6,8-di-
one (8) as well as five already known analogues/exist-
ing compounds (2-5 and 7). Anti-influenza viral strain
(A/Puerto Rico/8/34 (HIN1) with IC_  values of 2.59,
8.35, 7.82, and 0.80 pg/mL, respectively. Compound 7
showed low cytotoxicity. Authors remarked that such

compounds are potentials in the development of an-
ti-influenza A virus agent.”

Isolation study was carried out on endophytic fun-
gus (Phoma multirostrata XJ-2-1) which led to the
unique discovery of Ergocytochalasin A (1), an unprec-
edented merocytochalasan designed through Diels-Al-
der cycloaddition of a cytochalasin with an ergosterol.
Besides the cytotoxicity activity of compound 1 against
six cancer cell lines with IC_ values between 6.92 to
26.63 uM, in vitro immunosuppressive activity against
ConA-induced T cell and LPS-induced B cell prolifer-
ation, and its antiviral activity against Human dengue
virus type 3 (DV3), influenza A virus (HIN1) and respi-
ratory syncytial virus (RSV), was experimented.®

Activities of endophytes against other viruses

Among several endophytic fungal strains (Scopulariop-
sis fusca, Fusarium equiseti and Geotrichum candidum)
from brown alga, Padina pavonica, located in the red
sea, F equiseti demonstrated the highest antiviral activi-
ty against hepatitis C virus (HCV) NS3-NS4A protease,
with an IC, value of 27.0 ug/mL. Two diketopipera-
zines, (cyclo-L-AlaL-Leu and cyclo L-Tyr-L-Pro) and
two nucleosides (cordycepin and Ara-A) were discov-
ered following structural characterization (Table 2).!

Brefeldin A, a compound from endophytes associat-
ed with Penicillium sp. FKI-7127 was reported to exhibit
potent antiviral properties.*

Antiviral activities against herpes simplex virus
(HSV) were also reported in fungal extracts of Phialo-
phora sp. (No.96-1-8-1), Nigrospora sphaerica (No.83-
1-1-2), and Alternaria alternata (No.58-8-4-1). Two
novel heptaketides, (+)-(2S,3S,4aS)-altenuene (la)
and (-)-(2S,3S,4aR)-isoaltenuene, alongside six al-
ready existing compounds, (-)-(2R,3R,4aR)-altenuene,
(+)-(2R,3R 4aS)-isoaltenuene, 50-methoxy-6-meth-
yl-biphenyl-3,4,30-triol, alternariol (4), alternari-
ol-9-methyl ether, and 4-hydroxyalternariol-9-methyl
ether were identified (Table 2).3

Fermentation products from the endophytic fungus
Aspergillus versicolor yielded two compounds which dis-
played significant activity against tobacco mosaic virus
with inhibition rates of 46.4% and 35.4%, which were
more potent than ningnanmycin (30.8%), the positive
control.*

In a related study, they also isolated four new Ory-
zaeins and five already available orayzaeins from the
endophytic fungus, Aspergillus oryzae. Compounds
1 and 2 expressing isocoumarins characteristics pos-
sessed an unusual 2-oxopropyl group and a rare 3-hy-
droxypropyl group revealed activity against tobacco
mosaic virus.”

In another study by Selin and co-workers, endo-
phytic fungi from medicinal plants of Egyptian origin,
exhibited substantial antiviral activity against two virus-
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Table 2. Endophytes activity against other viruses

Endophytic fungi Host plant/source Bioactive compounds Activity Reference
Fusarium equiseti Padina pavonica Two diketopiperazines, (cyclo-L-AlaL-Leu and cyclo L-Tyr-L-Pro)  hepatitis C virus (HCV) NS3- i
and two nucleosides (cordycepin and Ara-A) -NS4A protease
Penicillium sp. FKI-7127 Penicillium sp. FKI-7127 Brefeldin A antiviral properties 32
Phialophora sp. (No.96-1-8-1), Nigrospora sphaerica (N0.83-1-1-2)  (+)-(25,35,4a5)-altenuene (1a) and (—)-(25,35,4aR)-isoaltenu- herpes simplex virus (HSV) s
Nigrospora sphaerica (No.83-1- ene, alongside six already existing compounds, (—)-(2R,3R 4aR)-
1-2), and Alternaria alternata -altenuene, (+)-(2R 3R 4as)-isoaltenuene, 50-methoxy-6-me-
(No.58-8-4-1) thyl-biphenyl-3,4,30-triol, alternariol (4), alternariol-9-methyl
ether, and 4-hydroxyalternariol-9-methyl ether
Aspergillus versicolor Aspergillus versicolor unusual 2-oxopropyl group and a rare 3-hydroxypropyl group tobacco mosaic virus #
Aspergillus oryzae Aspergillus versicolor Oryzaeins A-D (1-4), four new isocoumarin derivatives, along tobacco mosaic virus H
with five known ones (5-9)
[unusual 2-oxopropyl group and a rare 3-hydroxypropyl group]
Pleospora tarda strain Ephedra aphylla Alternariol and alternariol-(9)-methyl vesicular stomatitis viruses 3
(VSV) and herpes simplex
(HSV-2)
Phomopsis sp. CGMCCNo. 5416 Achyranthes bidentata Three unidentified chromanones HIV-1 7
Table 3. Activities of endophytes against coronavirus
Endophytic fungi Host plant/source Bioactive compounds Activity Reference
Curvularia papendorfii  Vernonia amygdalina Not detected HCoV 229E and a norovirus surrogate, ’
the feline coronavirus FCV F9
Aspergillus terreus Soybeans Two dereplicated metabolites, aspergillide B1 and 3a-Hydroxy-3, anti-COVID-19 “©
5-dihydromonacolin L
Aspergillus versicolor ~ Sea crab (Chiromantes haematocheir) four novel indolyl diketopiperazines, aspamides A—E (1-4) and Coronavirus 3-chymoretpsin-like prote- "

two novel diketopiperazines, aspamides F-G (5-6), in addition to ase (Mpro) of Severe Acute Respiratory

11 existing diketopiperazines and intermediates

Syndrome Coronavirus 2 (SARS-CoV-2)

Penicillium citrinum
TOPEF34(Pc)

Phoenix dactylifera (date palm tree roof) Benzodiazepine alkaloid analogue cydopentin A and B, dehydro- Significant SARS-COV2 Mpro inhibitory “
cyclopeptin and cyclopeniol

effect compared to GC376 as positive
control

Cladosporium sp. 7951  Paris polyphylla var. yunnanesis.

Eight new aspulvinone analogues, aspulvins A—H (1—8) and Allisolates displayed various degrees of “
aspulvinones D, M, 0, and R (9—12).

inhibitory activity against SARS-CoV-2
Mpro at 10 uM

es, vesicular stomatitis viruses (VSV) and herpes sim-
plex (HSV-2). Alternariol and alternariol-(9)-methyl
were two compounds isolated from endophyte Pleospo-
ra tarda that showed antiviral property.*

From the stems of Achyranthes bidentata the fungal
strain Phomopsis sp., CGMCC No. 5416 were extracted
which resulted to three unidentified chromanones, that
revealed promising antiviral activities against HIV-1.%

Alternaria tenuissima QUEI1Se, a fungal endophyte
of Quercus emoryi was found to exhibit strong anti-HIV
activity.”®

Studies on potentials of endophytes against coronavirus
According to Afra and co-workers, the endophytic fun-
gus (Curvularia papendorfii) isolated from Vernonia
amygdalina, produced antiviral activity against human
coronavirus HCoV 229E and a norovirus surrogate, the
feline coronavirus FCV F9 (Table 3).°

In-silico studies play a significant role in prelimi-
nary assessment of potential drugs, which can further
be subjected to in-vitro and in-vivo studies.” In-silico as-
sessment of the metabolites produced by the endophyt-
ic fungus, Aspergillus terreus associated with soybeans
against COVID-19 revealed two dereplicated metabo-

lites, aspergillide B1 and 3a-Hydroxy-3, 5-dihydromo-
nacolin L to be potent anti-COVID-19 drug candidates
in the molecular docking study.”” The authors submitted
that the potential of Aspergillide B1 and 3a-Hydroxy-3,
5-dihydromonacolin L could be developed as phy-
topharmaceuticals for the management of COVID-19.
Aspergillus versicolor, an endophyte connected with
the sea crab (Chiromantes haematocheir) was subject-
ed to isolation study, which led to the discovery of four
novel indolyl diketopiperazines, aspamides A-E (1-4)
and two novel diketopiperazines, aspamides F-G (5-6),
in addition to 11 existing diketopiperazines and inter-
mediates. Computer-aided study on isolates showed ac-
tivity against coronavirus 3-chymoretpsin-like protease
(Mpro) of severe acute respiratory syndrome Coronavi-
rus 2 (SARS-CoV-2). Authors submitted that screened
molecules could be helpful against corona virus dis-
ease-19 (COVID-19)." Endophytic fungi could be con-
sidered as treasures of unique bioactive metabolites.*!
Out of 16 alkaloids that previously displayed anti-
microbial potential on angiotensin-converting enzyme
2 using molecular modeling and in silico studies, Asper-
gillus Fumigatoside E showed best fitting within active
sites of angiotensin-converting enzyme 2 (ACE2) which
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is an entry receptor in which SARS-COV was transmit-
ted followed by Aspergicin.*

A computational study using molecular docking
and molecular dynamic simulation revealed pyrroci-
dine A and dankasterone B, secondary metabolites of
endophytic fungi Acremonium zeae, as potent inhibi-
tors of viral RdRp. The authors suggested it as a prom-
ising and efficient anti-coronavirus drug which can be
explored.®

The extract of Penicillium citrinum, TDPEF34,
showed potential inhibition and was further analyzed to
identify potential Mpro inhibitors. Following bio-guided
isolation, a series of benzodiazepine alkaloids cyclopen-
ins with good-to-moderate activity against SARS-CoV-2
Mpro were identified. The authors posited that their
findings could be utilized for further in vitro and in vivo
investigations to produce anti-SARS-CoV-2 drug candi-
dates as well as critical structural information that could
be used in future design of potent Mpro inhibitors.*

Fonsecin, a naphthopyrone pigment from Aspergil-
lus fonsecaeus mutant has shown high binding affinity
for SARS-COV-2 PLpro by interacting with the Tyr 268
amino acid residue of enzyme cavity based on in silico
molecular docking and molecular dynamic studies.***

The genome of Penicillium thymicola contains a
polyketide synthase and a nonribosomal peptide syn-
thetase hybrid gene cluster, which upon expression
leads to the synthesis of Pyranonigrin A. Pyranonigrin
A. is a secondary fungus metabolite with strong inhibi-
tory capability against the SARS-CoV-2 Mpro.**

Conclusion

As part of drugs discovery and development in the fight
against the devastating Corona Virus Disease-19, the
search for antiviral metabolites from endophytes is be-
coming an area of exploration by researchers. The above
studies revealed that endophytes are vital sources of nat-
ural bioactive compounds which have potential in im-
munomodulations for the prevention and treatment of
CoVs. While addressing the preclinical roles of endo-
phytes against the ravaging virus, cognizance of their
clinical trials as well as safety (toxicity profile) should be
put into consideration. Further studies still need to be
done on their mechanism of actions.
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ABSTRACT

Introduction and aim. To cure any disease, proper use of medicine or taking medicine in the correct order is required. Even
patients from developed countries struggle to maintain their drug compliance. There is an odd parallel between underdevel-
oped, emerging nations and the so-called developed world in the West when it comes to improper medicine use. The under-
standing and perception of the disease is the most important factor influencing whether patients stick to their treatment plan.
Material and methods. Prioritized databases for public health topics included PubMed, ALTAVISTA, Embase, Scopus, Web of
Science, and the Cochrane Central Registers. Along with other online sources, journals from Elsevier, Springer, Willey Online
Library, and Wolters Kluwer were thoroughly searched.

Analysis of the literature. There is a thorough discussion of medication non-adherence issues and a few adherence-improving

methods.

Conclusion. Adherence to treatment guidelines is essential in the treatment of any disease.
Keywords. medication non-adherence, patient non-compliance, avoidable medical costs

The list of abbreviations:
ADR - adverse drug reactions, BP - blood pressure,
NSAIDs - non-steroidal anti-inflammatory drugs,
CDC - centers for disease control and prevention, WHO
- World Health Organization

Introduction

To cure any disease, proper use of medicine or taking
medicine in the correct order is required. According to
the WHO, noncompliance with treatment regimens caus-
es major problems in patients, particularly those with
chronic illnesses. “Right administration” depends on at
least 5 right factors - right patient, right drug, right time,
right dose and right route.! “Medicines simply will not
work if you don't take it right” - This simple fact is not
understood by most people around the world, and as a
result, more than half of chronic disease patients in the

developed world do not take their medicine correctly, ac-
cording to WHO.? Patients suffering from chronic diseas-
es may have a particularly difficult time adhering because
their medications must frequently be taken for an extend-
ed period of time, sometimes for the rest of their lives. Pa-
tients may struggle to stick to treatment regimens for a
variety of reasons, and the centers for disease control and
prevention (CDC) estimates that medication non-adher-
ence accounts for 30 to 50% of chronic disease treatment
failures. Poor adherence can lead to treatment failure,
worsening symptoms, and health deterioration.’

Aim

To demonstrate that the most important issues of treat-
ment guidelines compliance are despised in the majority
of cases around the world, and to discuss a few reasons
for this.
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Fig. 1. Medication non-adherence and possible outcomes

Material and methods

Prioritized databases for public health topics included
PubMed, ALTAVISTA, Embase, Scopus, Web of Science,
and the Cochrane Central Registers. Along with other on-
line sources, journals from Elsevier, Springer, Willey On-
line Library, and Wolters Kluwer were thoroughly searched.

Analysis of the literature

A literature review demonstrates that, even in high-
ly privileged populations from developing countries,
mediation treatment protocols are not consistently
followed. The primary causes that are not excusable in-
clude negligence, poor health literacy, and forgetfulness,
the cost of medications, poly pharmacy, and patient per-
ception of the repercussions of non-adherence, among
many other factors. The main findings of the current
study are that despite millions of hours of similarly con-
ducted research conducted all over the world, the prob-
lem of non-adherence still exists. This is because the
research is only published in journals and not conduct-
ed on the general public, who are victims of recklessness

with regard to their own health, whether intention-
ally or unintentionally. The solution to changing their
health-seeking behavior is thorough patient education.

Non-adherence in the so-called developed countries

In the United Kingdom, up to 50% of medicines are
not taken as prescribed, and 60% of NHS patients were
unable receive the appropriate treatment within 18
weeks.* In patients with chronic diseases, noncompli-
ance with medications leads to poorer health outcomes,
higher healthcare costs, increased hospitalizations, and
even higher mortality rates.” Medication non-adherence
alone accounts for at least 10% of hospitalizations in the
United States, 250,000 hospitalizations in Australia, and
1.1 million hospital days in France (Figure 1); causes
$300 billion in annual medical costs in the United States
and $125 billion in the European Union; and caus-
es more than 1,25,000 premature deaths in the United
States and 2,00,000 deaths in the European Union.*!*12
Furthermore, two-thirds of medication-related hospi-
talizations in Australia are potentially avoidable.® Ac-
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cording to a recent Canadian study, 30% of patients
stop taking their medicine before it is recommended,
and 25% do not fill their prescription or take less than
prescribed.” Medication non-adherence attributed to
$679-$898 more preventable spending among patients
who had at least one preventable encounter." However,
pharmaceutical companies worldwide lost $637 billion
in potential sales due to non-adherence, with $250 bil-
lion lost in the United States alone last year (Figure 1)."

Misuse of antibiotics

More than half of all antibiotics sold in the world are sold
without a prescription, and the CDC reports that 30-50%
of antibiotics prescribed in hospitals are inappropriate
or unnecessary.'®"” According to a recent Lancet study
funded by the Bill and Melinda Gates Foundation and
the Wellcome Trust, nearly 5 million deaths worldwide
in 2019 were caused by bacterial resistance, which is ex-
pected to double by 2050*. In South Asia, nearly 70% of
hospitalized patients received one or more antibiotics,
whereas 100% of ICU patients received antibiotics.’*?
However, 70% to 80% of COVID-19 patients received
various antibiotics for COVID-19 treatment.? > The an-
tibiotics most commonly prescribed were azithromycin,
ceftriaxone, amoxicillin, metronidazole, and amoxicil-
lin-clavulanic acid.?* In addition, it has been reported
that about 90% of patients with COVID-19 are being
unnecessarily treated with antibiotics and close to 100%
of these prescriptions were empiric.”

Abuse of non-steroidal anti-inflammatory drugs in pa-
tients with COVID-19, Dengue, and Chikungunya
Non-steroidal anti-inflammatory drugs (NSAIDs) are
responsible for at least 650,000 hospitalizations, 165,000
deaths, and 30% of adverse drug reactions (ADR)-relat-
ed hospital admissions worldwide each year.”** Over-
use of this class of drugs can result in kidney damage,
and their side effects can be three to four times more
severe in patients with kidney disease.?® Many studies
have found that these drugs are widely abused in Den-
gue, Chikungunya, and COVID-19 patients. It is even
more important to keep the body hydrated than to re-
duce the fever with pain relievers, especially in Dengue
or COVID-19 patients. Excessive use of Paracetamol
syrup or suppositories in children can cause gastric ir-
ritation, which can lead to vomiting and hospitalization.
With a few exceptions, most hospitalizations or ICU ad-
missions among those patients could be avoided simply
by halting dehydration at residence with saline and fruit
juice or simply by drinking more water.”

A new era of uncontrolled use of prescription only and
recreational drugs

Sleep disturbances are reported by approximately 40% of
COVID-19 patients. Benzodiazepines increase the risk

of delirium in COVID-19 patients, depress the system
in patients with compromised breathing functions, and
are contraindicated with some anti-viral medications.’**!
Surprisingly, benzodiazepine dispensing increased dra-
matically in Canada between 2020 and 2021, while abuse
of similar drugs more than doubled in Italy.** Accord-
ing to the American Journal of Public Health, approxi-
mately 300 metric tons of morphine-type analgesics are
used worldwide each year, with less than 1% distributed
to low- and middle-income countries.» As a result, the
developed world retains their misuse and associated side
effects. Prior to the US midterm elections, an announce-
ment from authorities on “simple possession of cannabis”
to thousands of convicted citizens exploded recreational
drug abuse in both the US and the EU.***

Negative attitude towards COVID-19 vaccine

A cross-sectional study of 259 school leaders in Hong
Kong carried out during the COVID-19 pandemic be-
tween April 2021 and February 2022 shows that more
than 50% of participants had limited health literacy,
which was strongly associated with a negative attitude
towards vaccination, confusion about COVID-19-re-
lated information and secondary symptoms.*® Earlier,
a US-based study in 2020 concluded that two-thirds of
the Americans will not get the COVID-19 vaccine when
it is first available, while 25% report that they do not
have any intention to get vaccinated at any time.” In In-
dia, vaccine hesitancy was high in Tamil Nadu, more
than 40% and willingness for vaccine uptake was found
to be close to 90% in Kerala.’®* Another vaccine hesi-
tancy survey by University College London, UK finds
mistrust among 16% respondents, and 23% were con-
fused.*

Medical cost and low-health-literacy: the two major
barriers of adherence among diabetes patients

A strange similarity can be found in under-developed,
developing countries and the so-called developed world
in the West or the Middle-East when it comes to not
taking medicine properly. According to a WHO re-
port, only half of patients in developed countries ad-
here to treatment guidelines for chronic diseases, which
is much less in developing countries.* Several stud-
ies among diabetic patients in South Asian countries
have shown that nearly half of patients do not adhere
to their prescribed medication and are at risk of acute
and long-term complications, resulting in increased
hospitalization rates and medical costs.*** “Medical
costs are barriers to adherence to proper clinical guide-
lines for chronic diseases in poor countries” - although
discussed in many forums but forgetfulness, confusion
about the duration required for medication use and mis-
trust about the overall efficacy of medication are among
the reasons for non-adherence to diabetes management
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protocols in Middle Eastern countries.** Health literacy
and medication adherence are strongly associated (Ta-
ble 1). Poor glycemic control due to low-health-litera-
cy among diabetes patients reported to both South-East
Asian and Middle Eastern countries.*!

Table 1. Several identified reasons for non-adherence to
treatment guidelines for chronic diseases”’'7

Status Factors

Patient’s socio-economic ~ Low health literacy, lack of family or social support network,
status unstable living or homelessness, financial insecurity.

Treatment-related Complexity and duration of treatment procedures, frequent
changes in medication regimen, lack of immediate results, real

or perceived unpleasant side effects, interference with lifestyle.

Health system-related  High treatment costs, limited health system for patient educa-
tion and follow-up, doctor-patient relationship, patient trust in

health care, long waits, lack of patient information materials.

Patient-related Visual-hearing and cognitive impairment, mobility and
dexterity, psychological and behavioral factors, perceived risk
of disease susceptibility, superstitions and stigmatization by

disease, etc.

Humanitarian crisis: poor blood pressure control
among cardiac patients

A recent study by the American Heart Association re-
vealed that patients with high blood pressure (BP) do
not follow treatment guidelines because of: (a) subop-
timal dosing or prescribing the wrong medication (b)
lack of insurance or lack of health care access and (c)
patient fajlure to comply prescribed medication or other
lifestyle guidelines.”> Among hypertensive patients, less
than 50% have persistent control over BP, even though
more patients have received treatment over time. Fur-
thermore, inadequate BP control was reported among
those with elevated total cholesterol, LDL, and uric
acid levels in both high, low and middle income coun-
tries.”> Humanitarian crisis is associated with increased
short-term and long-term cardiac morbidity and mor-
tality and increases in BP.** For example, hypertensive
patients with diabetes mellitus were twice as likely to
exhibit poor BP control, found in war-torn Palestine.”
Also, a US-based survey on re-settled Rohingya refugees
from Myanmar shows a higher trend of chronic diseases
like diabetes, hypertension and obesity.*

Superstitions: an elephant in the room

Epilepsy and schizophrenia still seen in most countries
of the world as an evil spirit - although two-thirds of pa-
tients can become seizure-free with adequate treatment,
poor adherence to proper guidelines is a major prob-
lem for effective recovery.””*® In a study conducted in
India, 60% of the patients believed in luck and supersti-
tion with regard to illnesses.® Superstitions also report-
ed in close to 40% men and 70% women in Northern
Germany.* In Africa, 70% of people turn to indigenous
treatments such as charms and witchery to treat their
illness.®* Surprisingly, more than 40% of Americans be-

lieve in spiritual treatments and researchers found that
73% of addiction treatment programs in the USA in-
clude a spirituality-based element.®*%* Phobia was the
cause of insulin refusal among 60% diabetic patients,
despite physician recommendations - found in a study
conducted in South Iran.*

Table 2. Interventions to improve treatment guideline
adherence

Interventions Details

Psychological  The first stage, initiation, is measured as a time-to-event variable and
adaptation refers to the interval between prescription and the patient taking the
training — ABC ~ first dose of a prescribed medication. The second phase, implemen-
taxonomy tation, is a continuous measurement of the difference between the
amount of medication prescribed and actually taken. It covers the time
from the first dose until the last one is taken. The third stage, known
as discontinuation, denotes the end of therapy, when the next dose is
skipped and no additional doses are given after that. The term “persi-
stence,” which is frequently used, refers to a time-to-event variable that
measures how long a patient spends in the implementation phase.”

Behavioral
interventions

Four steps are involved in the modeling of behavior: attention, retention,
reproduction, and motivation. Telephone follow-up and home visits,
particularly in associations with educational components, seem to have
a positive impact, providing planning and support, and integrated pre
and post discharge interventions.”

Patientedu-  Health promoters typically have credibility to conduct patient education

cation programs due to their expert knowledge and appropriate training.
However, knowledge by itself does not guarantee success as a health
educator. The following three guidelines must be followed in patient
education programs: In order to change patients’ health-related beha-
viors, it is important to address the following factors: (a) establishing a
relationship between patients and healthcare providers; (b) delivering
and evaluating the education program’s goals to patients; and (c)
paying attention to low self-esteem and non-verbal patients.”®

Integrated care  An interdisciplinary approach relies on health professionals from
interventions  different disciplines, along with the patient, working collaboratively
as a team. The physician, pharmacist, or nurse invites the patient to
take part in the program, but in practice, the physician is often the best
person to invite the patient to participate in the program because of the
established patient-provider relationship.”

Self-manage-  The medication self-management intervention consists of two weekly

ment Interven-  phone calls and three in-person education sessions spread out over six

tions weeks. To identify the factors that affect adherence, as well as how and
why these factors contribute to poor adherence, a thorough assessment
of adherence problems will first be conducted. Depending on each
patient’s condition and potential adherence issues, medication-related
knowledge and skills will be offered. For a better understanding of
patients’ cognitive factors influencing adherence behavior, motivational
interviewing techniques will be used.”

Risk-communi-  Patients and healthcare professionals exchange information about

cation interven- risks in both directions. The key to reducing the risks of drug-related

tions car accidents is verbal communication of information and the use of
straightforward documents. Providing patients with accurate informa-
tion can improve their sense of self-efficacy and satisfaction, which can
lead to behavioral changes and risk reduction.”®

Pediatric and geriatric complications to non-adherence
Due to multiple physical complications and additional
medication burden, three-quarters of geriatric persons
worldwide are unable to adhere to appropriate long-
term treatment regimens (Figure 1).% Patients over the
age of 65 who take at least five medications are at an
increased risk of mild cognitive impairment, memory
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loss, falls, frailty, impairment, and death, while ADRs
are estimated to account for 5% to 28% of acute geriatric
medical admissions.®*¢” For children, common non-ad-
herences are related to family routines, child-raising is-
sues, and to social issues such as poverty. Long-term
disease conditions like asthma, cystic fibrosis, HIV, di-
abetes, inflammatory bowel disease and juvenile arthri-
tis - are attributable to around 60% of non-adherence
among children.*7°

Tools to improve medication and treatment guideline
adherence

There is evidence that the number of chronic diseas-
es and drugs increases non-adherence. Chronic dis-
ease management necessitates ongoing psychological
adaptation through behavioral, educational, integrat-
ed care, self-management, and risk-communication in-
terventions, which may result in significant changes in
therapeutic indications. In addition, several newer tech-
nologies that may improve medication and treatment
guideline adherence have been incorporated (Table 2).

Conclusion

Finally, it can be stated that patients’ knowledge and in-
terpretation of the disease are the primary factors in-
fluencing their adherence to the treatment regimen.
Health-care providers should explore more effective
health-education methods for identifying patients’ at-
titudes toward disease, medicine trust, psychological
stressors, and increasing adherence to medication.
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ABSTRACT

Introduction and aim. Multisystem inflammatory syndrome in adults (MIS-A) is a rare severe illness which is related to prior
SARS-CoV2 infection in individuals>=21 years old. The condition was described few months after recognition of similar entity
in children known as MIS-C (United Kingdom, April, 2020). The diagnosis of MIS-A is based on clinical symptoms andevidence of
inflammation in laboratory markers. It is characterized by extrapulmonary organ dysfunction (cardiovascular, gastrointestinal),
general symptoms such as fever, malaise, rash and deviations in blood tests (elevated level of ferritin, procalcitonin, CRP, IL-6,
D-Dimer) with a previous or current SARS-CoV-2 infection. The purpose of this study is to present the syndrome on the basis of
a clinical case example, to show the course of the disease, its symptoms and the result of applied treatment.

Description of the case. The following case describes the clinical history, diagnostic process and applied treatment of 37-year
old female patient who was admitted urgently to the hospital with a suspicion of sepsis originating from pharynx. The final
diagnosis — MIS-A was settled after performing a broad panel of tests. Clinical picture was non- characteristic. The patient was
successfully treated with steroids.

Conclusion. MIS-A is a rare clinical entity linked with SARS-CoV-2 infection. The symptoms manifest from multiple organ sys-

tems and the diagnostic process may be challenging. The iliness can be successfully treated with steroids.
Keywords. fever, hypotension, MIS-A, lymphadenopathy, SARS-CoV-2, sepsis-like clinical picture, somatoform delirium,

Introduction

COVID-19, even an asymptomatic form of the illness,
is associated with the risk of developing a multisystem
inflammatory syndrome- entity that can lead to severe
complications, such as cardiac dysfunction, which was
reported in most cases of MIS-A, shock, multiple or-
gan failure and may trigger a rapid clinical deterioration.
The pathogenesis of this inflammatory condition is not
yet fully explained.!

Main symptoms include high fever, which can reach
up to 40°C, polymorphic rash, conjunctivitis, tachycar-
dia, hypotension, nausea, vomiting and diarrhea, with a
relative absence of respiratory disease.>*

Aim

The purpose of this study is to present the syndrome on the
basis of a clinical case example, to show the course of the
disease, its symptoms and the result of applied treatment.

Description of the case

The following case describes the clinical history, per-
formed diagnostics and outcome of 37-year old female
patient with a prior SARS-CoV-2 infection who present-
ed sepsis-like picture on admission. The case fulfilled the
Brighton Collaboration Case Definition for MIS-A. The
diagnostic process was complicated, as it required the ex-
clusion of other diseases and performance of many labo-
ratory tests and imaging. Successful treatment involved
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the use of steroids. 37-year old female patient was urgent-
ly admitted to the department of internal diseases to the
University Hospital with a suspicion of sepsis. She was
reporting high fever up to 40°C and shivers within the
last four days, bilateral conjunctivitis, sore throat that im-
paired the regular intake of food and fluids. Three weeks
earlier she was diagnosed on COVID- 19, which man-
ifested with fever, general weakness, musculoskeletal
pain. After 10 days from the onset of symptoms, cervical
lymphadenopathy appeared. The patient was then con-
sulted by a family doctor on-line. As a result she took azi-
thromycin for three days. Her medical history was only
noteworthy for asthma and Lyme disease (2006).Upon
admission, the patient presented current body tempera-
ture 39.8°C, hypotension (90/60 mmHg) and tachycar-
dia (110 bpm).Physical examination revealed increased
neck circumference due to painful packages of enlarged
cervical lymph nodes, reddish rash on the neck and legs,
fungal lesions of the oral cavity, enlarged tonsils, minor
crepitation in the basal parts of the lungs and slight ten-
derness in the epigastrium. Nasopharyngeal swab test
for SARS-CoV2 upon admission was negative, neverthe-
less PCR test and the IgG antibody level test performed
were positive. Due to her severe condition the patient re-
ceive dempiric therapy with i.v.antibiotics (vancomycin,
meropenem) and antifungal(fluconazole). The blood and
urine culture were negative. The laboratory test revealed
elevated count of white blood cells 16.5x10°/mm?, neu-
trophils 13x10°/mm?® as well as significant increase of
procalcitonin 1.63ng/ml (<0.5), CRP 389 mg/l (0-5.0),
ferritin 1640,75 ng/ml (4.63-204), NTpro-BNP 7112pg/
ml (<125) , D-Dimer 5771 ug/l (0-500) and Troponin I
53,6 ng/l (<15). The APTT was slightly prolonged to 40.5
s.X-ray of the chest revealed enlarged heart, pulmonary
congestion, pleural adhesions and small amount of flu-
id in the left pleural cavity with absence of radiographic
signs of pneumonia. Echocardiography exposed general-
ized hypokinesis of the left ventricular myocardium (EF
55%) and a slight amount of fluid in pericardium. Heart
valves were without vegetations. Performed thoracic an-
gio-CT excluded the suspicion of pulmonary embo-
lism. The CT of head and neck exposed enlarged cervical
lymph nodes. The abdominal ultrasound did not reveal
abnormalities. The treatment with antibiotics was con-
tinued, the patient received antipyretic, analgesics, i.v.hy-
dration. During hospitalization, the patient was reporting
muscle ache (without elevation of creatinine kinase), di-
arrhea and on the third day after admission she presented
an episode of somatoform delirium. After the consulta-
tion of infectious diseases specialist, the diagnostics was
upgraded to include cytomegaly, mononucleosis, toxo-
plasmosis, syphilis, HIV infection, tuberculosis, active
borreliosis- none was positive. The test for Streptococcus
pneumoniae excluded the infection. The throat swab re-
vealed numerous colonies of Candida albicans. The tests

for systemic connective tissue diseases and monoclonal
gammapathy were also negative. After exclusion of the in-
fectious disease and autoimmune disease suspected from
the beginning MIS- A was confirmed and dexamethasone
treatment was started - initially with iv. therapy (8 mg per
day). On the third day after clinical improvement - incl.
cervical lymph node size reduction, body temperature
normalization, the oral treatment with dexamethasone
(4 mg per day) was continued. Further hospitalization
resulted in a clear improvement of the patient’s general
condition and a systematic decrease in inflammatory pa-
rameters. After 12 days, the patient was discharged home.

Discussion

MIS-A is thought to be underdiagnosed as it is re-
ported in much lower frequency than MIS-C.? The
pathophysiology of this condition is also poor-
ly understood for the time being and the diag-
nostics process is relatively long and troublesome
as it involves the exclusion of alternate diseases.
First worldwide reports of this illness date back to au-
tumn 2020 which makes the entity relatively new. We
currently have scientific reports concerning post SARS-
CoV2 vaccine multisystem inflammatory syndrome
known as MIS-V.*¢ Moreover, non-specific clinical pic-
ture can be the cause of prolonged diagnosis.

In the presented case:

- high fever (up to 40°C) 3 days before hospitalization
- rash and conjunctivitis
- cardiac illness- myocarditis, pericarditis and impa-

ired function of right ventricle

- hypotension

- abdominal pain

- diarrhea

- elevated level of the CRP, ferritin, IL-6, procalcito-

nin, NT pro BNP, troponin

The patient was within the age range for MIS-A with
prior SARS- CoV2 infection. This case fulfilled the
Brighton Collaboration Case Definition for MIS-A."?

Conclusion

Settling the recognition of MIS-A can be challenging be-
cause health professionals are only beginning to gain ex-
perience with this unit. Its effective treatment requires
the use of steroids. MIS-A is a rare disease. The diag-
nostic procedure must exclude other diseases in which
an excessive immune response is activated. A history
of preceding SARS-CoV-2 infection is important. The
BCCD guidelines are helpful in establishing the diagno-
sis. However, medical management requires performing
a full differential diagnosis and introducing adequate
treatment. In the presented case, the diagnostic procedure,
taking into account MIS-A, made it possible to establish
the correct diagnosis. Treatment with steroids, in a short
period of time, led to the patient’s recovery.
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ABSTRACT

Introduction and aim. Takotsubo cardiomyopathy (TCM) is a rare but life-threatening illness that can affect middle aged,
young and pregnant women. It is a cardiac emergency and can mimic many other life threatening conditions like myocardial
infarction, acute myocarditis, peripartum cardiomyopathy or dilated cardiomyopathy and is diagnosed by exclusion.
Description of the case. Here we report a rare case of takotsubo cardiomyopathy in a young 28 year old female immediately
post vaginal delivery of her normal full term twin pregnancy, who was otherwise a healthy female. She went on to develop
complication of left ventricular heart failure and cardiogenic shock, which were successfully managed by conservative treat-
ment leading to a full recovery.

Conclusion. Takotsubo or stress cardiomyopathy is a rare entity and often a missed diagnosis, which if caught on time and

treated leads to great prognosis. Our patient made a full recovery and is living a healthy life.
Keywords. cardiogenic shock, left ventricular dysfunction, postpartum, stress cardiomyopathy, takotsubo, twins

Introduction

Takotsubo cardiomyopathy (TCM) also known as
stress induced cardiomyopathy that is characterized
by acute onset left ventricular dysfunction associated
with variable wall motion abnormalities with absence
of any significant coronary artery disease.! Cardiac
function often spontaneously recovers in most pa-
tients within days or weeks, if the severity of the dis-
ease does not cause death.” The common precipitating
factors of TCM are emotional, physical psychologi-
cal stressors with a greater incidence in patients with
pre-existing psychiatric conditions.> Most of cases of
TCM associated with pregnancy are reported during
the peripartum period and were not related to the
mode of delivery making peripartum cardiomyopa-
thy an important differential which is difficult to dis-
tinguish.>*

Aim

In this article, we present a case of a 28-year-old fe-
male who presented with normal antenatal period at
38weeks 2 days of gestation, with twin normal vaginal
delivery. She subsequently developed TCM, immedi-
ately post-delivery, which was complicated with severe
pulmonary edema and cardiogenic shock, which was
successfully managed conservatively. We further review
the current literature on stress-induced cardiomyopathy
in pregnancy.

Description of the case

A 28 year old Indian female with P1L2 on postpartum
day 1 of a full term (38 weeks 2 days), normal vaginal
delivery on 27/12/2021 presented to our hospital 5-6
hours after delivery of twins at a local nursing home
with chief complaints of severe progressive sub sternal
pressure like throbbing chest pain since 2-3 hours(2
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hours after normal vaginal delivery).The pain was 10/10
on VAS ( visual analog scale), non-radiating associat-
ed with diaphoresis and shortness of breath. History of
feeling “fluttery” with lightheadedness and palpitations
was present since 2 hours. The pain was not relieved by
I.V.(intravenous) analgesics and I.V. antacids. On pre-
senting to the emergency department, blurring of vi-
sion and severe throbbing headache present since 15-20
minutes. No history of PPH (post-partum hemorrhage)
or such episodes previously.

The pregnancy was a booked one with normal an-
tepartum period all tests within normal limits except a
slight deranged SGOT/SGPT(100/121) during last few
months of pregnancy. It was a spontaneously conceived
pregnancy with an uneventful ante and peripartum pe-
riod. The twins were one boy (2.6 kg) and one girl (2.8
kg). Both of them cried immediately post-delivery and
were normal.

No history of GDM (gestational diabetes mellitus),
preeclampsia, eclapmsia during the pregnancy. Family
history was only significant for twin pregnancies, oth-
erwise there was no significant history of any cardiac
illness or sudden deaths/cardiac arrests/heart failures.
No family history of any chronic illness. Past history not
significant and no history of any illness or medications.
She is a non-vegetarian with normal bowel/bladder
habits and no addictions, works as a social worker and
does not experience much stress in her life but the twin
pregnancy and delivery was a “ONE TIME BIG LIFE
CHANGING EVENT” for her.

On examination patient was conscious but confused,
diaphoretic. Vitals suggestive of accelerated hyperten-
sion with a high blood pressure of 220/120 mmHg, si-
nus tachycardia at 145 beats/min, Respiratory rate -22/
min, SpO, 94% on room air and afebrile.

In view of high BP, Intravenous infusion of Nitro-
glycerine (at an initial dose of 10 mcg/min) started
immediately, emergency non contrast CT (computed
tomography scan) head done and reported normal, ba-
sic investigations sent and shifted to medical intensive
care unit (ICU). Patient was anxious, in acute distress,
dehydrated, peripheries cold, clammy with no apparent
rashes. Neck was soft and non-tender with no appar-
ent masses or jugular distension or adenopathy. Thy-
roid was normal in size, symmetrical and no bruits.
Cardiovascular examination unremarkable with sinus
tachycardia, normal rhythm with no murmurs or gal-
lops or rubs. Lung auscultation suggestive of bilater-
al basal crept, rest within normal limit. Abdomen was
soft, tender normoactive bowel sounds, no significant
organomegaly or masses. Uterus was well contracted
and palpated in suprapubic region. A neurological ex-
amination showed grossly intact cranial nerves (light
touch, pinprick, position & vibration sense), normal
sensation, strength was full bilaterally, normal reflexes,

unable to walk but normal coordination. Pronator drift
of outstretched arms absent, with normal muscle bulk
and tone. Bilateral pitting pedal edema present but no
skin discolorations, clubbing, deformities or cyanosis.
The capillary filling time was normal. Speech was fluent,
with appropriate comprehension and retention.

Initial investigations showed a baseline hemoglo-
bin of 11.2gm/dL, TLC: 9,600/mm?, platelets 246 000/
mm® ECG on admission as in figure 1 and a differen-
tial of ACS (acute coronary syndrome) post-partum
was considered. Inj. Tramadol (50 mg IV thrice a day)
and O, Therapy with nasal prong initiated. Troponin I
was 0.40 ng/ml (Normal-0 -0.2), BNP:1240 pg/ml (Nor-
mal:- <100 ng/ml). In view of acute LVF (left ventricular
failure), decongestant therapy with Inj. Furosemide in-
fusion at the rate of 5 mg/hr) was initiated. ACS Protocol
activated, anti-platelet, high dose statins and anticoag-
ulants S/C (subcutaneously) started after gynecological
reference for ruling out PPH or retained tissue/placen-
ta on ultrasound (T Aspirin 375mg stat, T. Atorvaststin
40 mg once a day, Inj. Enoxaparin (0.4 ml/40mg, S/C
once a day).

All investigations sent in view of the differential di-
agnosis which were all normal. Also CECT abdomen
and chest were reported normal. S.FDP (fibrin degrada-
tion product), APLA Profile (lupus anticoagulant), ANA
Profile, Thyroid Profile, Thyroid Antibodies, Lipid Pro-
file, Urine dipstick protein-negative. Routine investiga-
tions were normal except transaminitis as SGOT/SGPT
(112/114 mg/dl) elevated. An urgent bedside 2D echo
done revealed apical LV hypokinesia with LVEF (left
ventricular ejection fraction) of 20%, LVDD (diastolic
dysfunction) grade I with no mitral regurgitation/mi-
tral stenosis/aortic stenosis/aortic regurgitation/clots/
vegetation or PE (pulmonary embolism). A cardiac an-
giography was planned and performed for the patient
with differentials of coronary artery disease, but report-
ed normal. A D-DIMER and CTPS (CT pulmonary an-
giography) was done which was normal and ruled out
pulmonary embolism (Fig. 2).

On day 2 of admission patient developed sudden
onset generalized tonic clonic seizure for 2-3 minutes,
after which patient’s blood pressure and pulse become
non recordable. Cardiopulmonary resuscitation was
initiated for cardiac arrest, Inj. Adrenaline (1ml IV stat)
and inotropes (Inj. Noradrenaline at the rate of 0.4 mcg/
kg/minute infusion) along with IV fluids NS (normal
saline) bolus of 500ml. Patient was in cardiogenic shock
and post CPR Trop I increased 0.51 ng/ml. BNP in-
creased to 2560 pg/ml, chest X-ray revealed mild bilat-
eral pleural eftusion, bilateral alveolar edema and kerley
B lines suggestive of pulmonary edema, D- Dimer in-
creased to 2500 ng/ml).

Inj nitroglycerin and Inj. Furosemide stopped, ino-
tropic support (Inj. Noradrenaline and Inj. Vasopressin
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Fig. 1. (@) ECG on day 1 showing marked ST elevation changes which evolve to (b) on day 5

Fig. 2. Cardiac angiography which was normal in our 28yr old female patient

at the rate of 0.3 units/hr) along with IV fluids at the rate
of 60ml/hr started immediately. Noninvasive ventilatory
support given. Neurologist advised MRI Brain with con-
trast done and was normal. Further on cardiac magnetic
resonance was planned. A repeat bed side transthoracic
echocardiogram done which showed LVEF of 18% with
a hypokinetic apical and mild distal walls and hyperdy-
namic basal walls of LVEF consistent with apical bal-
looning syndrome. Cardiac MRI done and reported as
Tako-Tsubo cardiomyopathy (Fig. 3).

For the next 4 days close monitoring of vitals and
routine investigations done while inotropic support, low
dose Inj. Furosemide and other supportive treatment
continued. Patient responded well to treatment, vitals
stabilized, oxygen and inotropes tapered. On 01.01.2022
a repeat TTE (trans-esophageal echocardiography) was
done which showed LV hypokinesia and LVEF im-
proved to 43%. On day 7 patient developed one episode
of high grade fever with abdominal pains and cramps.

Patient had leukocytosis (TLC: 40,000/mm?), blood
and urine cultures were sent, fever profile done, se-

rum procalcitonin done and a high vaginal swab cul-
ture (HVSC) taken. Her antibiotics were upgraded to Inj.
Piperacillin and Tazobactum (4.5gm IV, 6 hourly). Se-
rum procalcitonin was high 50.19 ng/ml, diagnosis of
septic shock made and isotope support and fluid resus-
citation reinitiated. HVSC showed growth of Klebsiella
which was sensitive to antibiotics and her TLC started
decreasing with no more fever spikes and rest of fever
profile was normal. Thereafter in consultation with car-
diologist inotropic support was continued. BNP was still
high on day 7 with pitting pedal edema and Chest X-ray
suggestive of acute LVF for which decongestion titrat-
ed up (T. Eplerenon 25mg once a day added to Inj. Fu-
rosemide) along with beta blocker (T. Metoprolol 12.5
mg BD) along with inotropes. Further on day 9 patient
developed sudden severe anemia wherein her hemoglo-
bin dropped to 5.6 gm/dl from 9.6 gm/dl on 01.01.2022.
A full anemia workup to rule out hemorrhage was done
(urine, stool routine, occult blood). Hemolysis ruled out
by negative direct and indirect coombs test and normal
total bilirubin ). Gynecologist rereviewed USG to rule
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Fig. 3. Vertical and horizontal long axis in systolic and diastolic cine MR images from 28-year-old woman with Takotsubo
cardiomyopathy. MRI was performed on second day of onset of symptoms. Apical akinesis produces apical ballooning,

resembling Japanese takotsubo

out any retained tissue or atonic uterus and only spot-
ting PV (per vaginal) was present. She was transfused 2
unit PRBC over 2 days and her hemoglobin increased to
8gm/dl. Gastroenterologist reference taken to rule out
any gastrointestinal bleed, endoscopy and colonoscopy
performed and reported normal. On day 10, hemoglo-
bin and other reports normalized, serial BNP showed
consistent decrease and she responded well to treatment.
Vitals were stable off inotropes and oxygen. Patient was
asymptomatic and chest X-ray cleared. Keeping every-
thing in view, diagnosis of stress cardiomyopathy made.
Our patient was discharged on day 14 on Beta blocker
(T. metoprolol 25mg BD (twice a day)), T. furesomide/
spironolactone) BD, anti-epileptic (T. LEVETIRACE-
TAM 500 mg BD), antibiotics T. cefuroxime 500mg BD
and T. metronidazole ER 600 mg BD and supportive
treatment. On follow up, 15 days later she was asymp-
tomatic and denied any episodes of chest pain, palpi-
tations or shortness of breath or pedal edema. She was
breast feeding both her babies along with top feed. Re-
peat chest X ray was clear and echocardiogram showed
LVEF of 45%. An angiotensin converting enzyme inhib-
itor (ACEI Ramipril 2.5 mg OD) initiated on follow up.
On 1 month follow up, Cardiac MR chest was repeated
with 2D echo which revealed no residual cardiac anom-
aly and LVEF of 55%.

Discussion

TCM is a rare but life-threatening illness that can affects
middle aged, young and pregnant women. It is consid-
ered a cardiac emergency and can mimic many other life
threatening conditions like myocardial infarction, acute
myocarditis, peripartum cardiomyopathy or dilated car-
diomyopathy and is diagnosed by exclusion. TCM usu-
ally presents with acute severe retrosternal chest pain,

palpitations and diaphoresis.> Affected patients may
progress to develop symptoms of left heart failure like
paroxysmal nocturnal dyspnea, orthopnea and dyspnea
caused due to fluid overload.!

TCM may be precipitated by physical and/or psy-
chosocial stressors in individuals with premorbid psy-
chiatric illnesses at higher risk.” Our patient had a
history of general anxiety illness which may have pre-
disposed her to TCM. In addition to this it is possible
that an acute elevation of blood pressure from the base-
line post-delivery triggered TCM (Fig. 4).

Fig. 4. Schematic drawing shows takotsubo, a pot which is
used in Japan to catch octopi. It is round at bottom with a
narrow neck to keep the octopus from escaping

Diagnostic evaluation of TCM is based on an elec-
trocardiogram (ECG), positive cardiac biomarkers,
echocardiography, left heart angiography and cardiac
MRI. The ECG abnormalities most commonly report-
ed include ST segment elevation in the anterior and/or
precordial leads with reciprocal ST segment depression.’
Rarely QT interval prolongation, abnormal Q waves, T
wave inversion or non-specific abnormalities may be
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noted.” Majority of cases have elevated cardiac troponin
levels along with normal to mildly elevated creatinine
kinase. The natriuretic peptides (brain natriuretic pep-
tide (BNP) and pro-BNP) may be elevated in most of the
cases indicative of ventricular strain.®

Transthoracic echocardiography very often shows
a large area of regional wall motion akinesia of the LV,
mostly extending beyond the territory of a single coronary
artery.® Apical ballooning of the LV with normal basal con-
tractility is noted in a few cases. The LV ejection fraction
is invariably reduced (ranging from 20 to 49%).” Mitral re-
gurgitation with or without a systolic anterior motion of
the anterior leaflet may also be present in some cases.!

The diagnosis of TCM can be based on the Mayo
clinic diagnostic criteria.! The criteria includes presence
of left venticular transient akinesis, hypokinesis or dys-
kinesis with or without apical involvement; the region-
al ventricular wall motion abnormality typically extends
beyond a single epicardial vascular perfusion territory
helping rule out myocardial infarction. Absence of ob-
structive coronary disease or angiographic evidence of
acute plaque rupture supports the diagnosis of TCM
further. ECG abnormalities in TCM include ST-seg-
ment elevation with or without T-wave inversion. Car-
diac troponin levels are mild to moderately increased.
According to criteria myocarditis and phaechromocy-
toma should be excluded.! Our patient had transient
ECG abnormalities, increased cardiac markers and no
angiographic evidence of acute plaque rupture or vessel
occlusion fulfilling the Mayo criteria for TCM. Hence
a diagnosis of stress cardiomyopathy was made.

Few TCM cases tend to develop Left Ventricu-
lar Outflow Tract (LVOT) obstruction caused by in-
creased contractility of base of the heart.” This is easily
diagnosed by use of echocardiography and initiation of
timely management results in good prognosis.® The de-
tection of LVOT obstruction is important as the patients
usually present with hypotension and the use of iono-
tropic agents may increase the intraventricular pressure
gradient, inducing cardiogenic shock, which was very
well excluded in our case by both trans-thoracic and
trans-oesophageal echocardiography.”

TCM cases recover to normal cardiac function with-
in 4 to 8 weeks of onset.? Our patient had resolution of
heart failure symptoms with full recovery by 12 weeks
post-delivery, confirmed by repeat echocardiography
and CMR (cardiac magnetic resonance). Care of these
patients should be directed at managing symptoms and
medical cardiac optimization with diuretics, angioten-
sin-converting enzyme inhibitors or beta blockers. Our
case was adequately treated conservatively and symp-
tomatically which lead to good prognosis.

Once the physical or emotional stress resolves, re-
sulting in rapid resolution of symptoms and left ventric-
ular ballooning and dysfunction, though some patients

develop life threatening acute complications such as
acute heart failure and cardiogenic shock, like in our
case requiring coronary cardiac unit admission. Some
cases may require invasive techniques such as intra-aor-
tic balloon pump or cardiopulmonary support.®

Recurrence of TCM in rarely occurs in premeno-
pausal women like our case.’” But she was subjected to
a close weekly follow up upon discharge, preventing the
patient to deteriorate and develop any major adverse
cardiac or cerebrovascular events.'

Conclusion

TCM is a rare cardiac condition, even rarer especially
in pregnancy, with multiple life threatening conditions
like postpartum cardiomyopathy, thromboembolism,
myocardial infarction etc. Management in pregnancy
and post pregnancy has challenges crowded by safety
concerns of the drugs used for managing the condi-
tion. Longitudinal studies are much needed for evalu-
ating the reproductive history of women with TCM and
further assess its association with preeclampsia and oth-
er condition, developing criteria and identifying preg-
nant women at risk of developing life threatening TCM.
We strongly advocate for a multidisciplinary approach
in order to optimize outcomes for the mother and child.
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ABSTRACT

Introduction and aim. Researching inherited polyneuropathy is vastly topical in the course of the contemporary practice of
physical therapy and ergotherapy. The article unveils the results of the application of kinesitherapy in the process of rehabilita-
tion of patients with Charcot-Marie-Tooth nerval amyotrophia. Inherited Charcot-Marie-Tooth neuropathy is a genetical disease,
which is manifested with the slow reduction of the size of muscles of limbs and weakening of distal locations, is the most wide-
spread clinical form of inherited polyneuropathies, which affect people regardless of generational and gender-based; mostly
young and workable people become the objects suffering from its impact.

Description of the case. Due to the relatively low frequency of the multiplication of the disease within the population (accord-
ing to the data from clinical statistics, the prevalence of all types of Charcot-Marie-Tooth amyotrophia per 100 thousand peo-
ple is approximately 36 cases) four patients with Charcot-Marie-Tooth nerval amyotrophia aged in the area from 14 to 20 years
took part in the research. In the course of the research, we applied the method of electroneuromyography, which provided the
opportunity of detecting the rate of impulse impact via afferent and efferent ways, the duration of M-response and the num-
ber of movable entities within lower limbs.

Conclusion. As a result of classes being held and carried out according to the experimental kinesitherapy study program,
there was the detection of positive tendencies of changing the psychophysical state of patients, diagnosed with “Charcot-
-Marie-Tooth nerval amyotrophia”.
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Introduction

Charcot-Marie-Tooth nerval amyotrophia is one of the
most widespread inherited neurological diseases in the
world, which is diagnosed in 36 persons per 100000 pop-
ulation. In Ukraine inherited amyotrophia cases include
15000 persons, which corresponds to the correlation of
1 case per 2.5 thousand persons. Inherited Charcot-Ma-
rie-Tooth neuropathy is the most widespread clinical
form among inherited polyneuropathies. This genet-
ic disease affects all races and nationalities regardless of
generational and gender-based differences, but the most
frequent objects of affection are young and workable peo-
ple in their 20s and 30s. Progressive course of the disease
along with possible swift development of complications
and absence of effective treatment of patients with Char-
cot-Marie-Tooth amyotrophia leads to the declination
of life quality and premature corporal incapability. The
disease does not affect the fertile capabilities and life du-
ration of the objects of affection, which provides for a
relatively large amount of people affected by Charcot-Ma-
rie-Tooth amyotrophia within the population.’

A group of developed countries bear the function-
ing associations, organizations and foundations con-
cerning the provisions of medical and social aid to those
who suffer from Charcot-Marie-Tooth amyotrophia and
to their families. These organizations carry out active re-
search activity seeking new methods of premature diag-
nosing and treatment of the disease, great emphasis is
set on the measures of social and medical rehabilitation
of individuals affected by Charcot-Marie-Tooth amyo-
trophia. Unfortunately, such organizations are nowhere
to be found in Ukraine, although several scientific stud-
ies of clinical, genetic and epidemiological courses of
different forms of Charcot-Marie-Tooth amyotrophia
take place.'

The effective methods of physical therapy for people
with the consequences of Charcot-Marie-Tooth nerval
amyotrophia are prescribed individually. The amount
of variations of means and methods of physical therapy
is shaped by the stage of the progression of the disease,
individual peculiarities of a patient and the availabili-
ty of other adjoint diseases about them. Elaborated by
the group of scientists and scientifically-backed kine-
sitherapy study program is aimed at patients with Char-
cot-Marie-Tooth nerval amyotrophia and leads to the
improvement of indications of functioning of the neuro-
muscular system of patients with Charcot-Marie-Tooth
nerval amyotrophia and, also, positively impacts on the
psychoemotional state of the patients.**

Charcot-Marie-Tooth nerval amyotrophia is one of
the most widespread inherited neurological disorders in
the world, which is diagnosed in 36 persons per 100000
population. In Ukraine inherited amyotrophia cases in-
clude 15000 persons, which corresponds to the correla-
tion of 1 case per 2.5 thousand persons.'*

Inherited Charcot-Marie-Tooth neuropathy is the
most widespread clinical form among inherited poly-
neuropathies.? This genetic disease affects all races
and nationalities regardless of generational and gen-
der-based differences, but the most frequent objects
of affection are young and workable people in their
20s and 30s. Progressive course of the disease along
with possible swift development of complications and
absence of effective treatment of patients with Char-
cot-Marie-Tooth amyotrophia leads to the declination
of life quality and premature corporal incapability.*®
The disease does not affect the fertile capabilities and
life duration of the objects of affection, which provides
for a relatively large amount of people affected by Char-
cot-Marie-Tooth amyotrophia within the population.

A group of developed countries bear the function-
ing associations, organizations and foundations con-
cerning the provisions of medical and social aid to those
who suffer from Charcot-Marie-Tooth amyotrophia and
to their families. These organizations carry out active re-
search activity seeking new methods of premature diag-
nosing and treatment of the disease, great emphasis is
set on the measures of social and medical rehabilitation
of individuals affected by Charcot-Marie-Tooth amyo-
trophia.® Unfortunately, such organizations are nowhere
to be found in Ukraine, although several scientific stud-
ies of clinical, genetic and epidemiological courses of
different forms of Charcot-Marie-Tooth amyotrophia
take place.

The effective methods of physical therapy for people
with the consequences of Charcot-Marie-Tooth nerval
amyotrophia are prescribed individually.*”® The amount
of variations of means and methods of physical therapy
is shaped by the stage of the progression of the disease,
individual peculiarities of a patient and the availability
of other adjoint diseases about them.

A scientifically justified kinesitherapy study pro-
gram for patients diagnosed with Charcot-Marie-Tooth
nerval amyotrophia will provide for the improvement
of indications of the functionality of the neural and
muscular system of patients, affected by Charcot-Ma-
rie-Tooth nerval amyotrophia and, additionally, will
positively impact their psychological state.

Aim

The aim of this study was to elaborate and scientifical-
ly justify the program with kinesitherapy classes for pa-
tients with Charcot-Marie-Tooth nerval amyotrophia
and monitor its effectiveness.

Analysis of the literature

Analysis and unification of the literature concerning the
issues about physical therapy of patients with functional
deviations related to the course of Charcot-Marie-Tooth
nerval amyotrophia provided for the methodological
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system of the research. For the examinations of func-
tions of the neural and muscular system in limbs, there
was the application of electroneuromyography, which
provided the possibility of indicating the speed of exe-
cution of the impulse by afferent and efferent methods,
along with the duration of M-response and the num-
ber of mobile entities in lower limbs. Additionally, there
was the application of pedagogical inspection with the
objective of detecting specifications of patients’ behav-
ior and its emotional components, particularly for the
understanding of the type of reaction to success and
misadventures. As a secondary method of pedagog-
ical inspection, there was the application of conversa-
tions, which were held with patients and their parents
to provide for the formation of motivation of attend-
ing kinesitherapy classes. For the detection of agitation
and depression levels, there were some psychodiagnos-
tic methods, were used as well. Processing of empirical
data was executed via the method of comparison of pa-
tients’ physical states before and after the execution of
the experimental research. Experimental research was
executed for 6 months (from 10.01.2021 to 03.16.2022)
in the main workshop building specialising in adaptive
and physical rehabilitation “Zdorovi Rukhy”. Prepara-
tion for the research provided for the execution of the
comparative analysis of tendencies of indications, the
motion amplitude, electroneuromyography and psycho-
diagnostic of the patients aged from 14 to 20 years old,
affected by Charcot-Marie-Tooth nerval amyotrophia,
in the process of kinesitherapy classes. For 4 patients
aged from 14 to 20 years old, affected by Charcot-Ma-
rie-Tooth nerval amyotrophia, there was elaboration of
the program of physical rehabilitation in the course of
kinesitherapy classes. The research was held in three
stages.

The first stages assured the realization of theoretical
analysis of the scientific literal sources for the referenc-
es, dedicated to the topic of the research, there was the
examination of anamnesis and epicrisis of the patients,
which became the basis of the formation of clinical
characteristics and specified physical therapy program,
which included the provision of kinesitherapy classes
for patients, diagnosed with Charcot-Marie-Tooth ner-
val amyotrophia (10.01.2016 - 10.16.2021).

The second stage included the approbation and
verification of the effectiveness of the physical rehabil-
itation program for the patients affected by Charcot-Ma-
rie-Tooth nerval amyotrophia (10.16.2021 - 03.16.2022).
Bearing the objective of estimating the effectiveness of
the experimental methods of kinesitherapy, there was
the forming experiment, which provided for contin-
ued execution of the comparative analysis of tendencies
of indication of motion amplitude, electromyography
and psychodiagnostic of the patients aged from 14 to
20 years old, affected by Charcot-Marie-Tooth nerval

amyotrophia, in the course of kinesitherapy classes. The
third stage of the research is the concluding one.

Description of the case

Ethics approval

This study was approved by Institute Ethics
Committee, National University Yuri Kondratyuk
Poltava Polytechnic, Poltava, Ukraine (Ref: NUYKPP/
IEC/2022/123). We adhered to the principles of ethics
thereafter throughout the study.

Participants

The course of the research, there was the elaboration of a
theoretically justified and experimentally verified phys-
ical therapy program, which provided for the organiza-
tion of kinesitherapy classes for the patients aged from
14 to 20 years old, affected by Charcot-Marie-Tooth ner-
val amyotrophia.

Procedure/Test protocol/Skill test trial/Measure/Instru-
ments

According to the experimental program, the rehabilita-
tion course includes 3cycles for 2 months of classes (6
months in total), with the gradual strengthening of the
load charge of the physical exercises. Each class consist-
ed of 3 stages:

1. The correct type of breathing;

2. The warm-up;

3. Kinesitherapy class;

Let us characterize each one of these stages in de-
tail. In the course of the execution of the exercises, it’s
vital to remember, that inhaling must be done at the
moment of muscular release, but exhaling is done at
the moment of muscles being engaged when the maxi-
mum of effort is applied. Breathing must be deep (with
the diaphragm being engaged), but comfortable at the
same time, as one’s belly must inflate in the course of
inhaling. It may seem uncomfortable, but only with
this way of breathing the organism is able to obtain
the maximum of oxygen without losing much energy,
similarly to surface-levelled frequent breathing. What
also matters is what organ the patient uses - engag-
ing their oral cavity or their nose. It is recommended
to inhale using the nose of the patient, as it leads to
moisturizing and purification of air from dust and mi-
croorganisms and exhaling is recommended to do us-
ing the patient’s mouth, as it leads to quicker ejection
of the air and organism spends much less of energy
resources. Additionally, the maximum of energy is ac-
cumulated during the process of exhaling, the energy
which is indispensable for the effective execution of ex-
ercises. Moreover, in the course of exhaling the air, the
diaphragm and abs are engaged which provides addi-
tional endurance and helps to bear the loading without
the patient’s organism being harmed. At the moment
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of exhaling muscles of the body are engaged in an un-
balanced way, and this a person cannot apply all their
energy for the execution of the exercises and loading
always seems more unbearable.

The execution of second stage is initiated with the
warm-up. The warm-up consists of these main exercises:
“Dorsal relaxation on one’s laps’, “Stretching steps”, “Re-
traction of the belly (abs)” and “Hip-bone lifting”. Let us
describe the indicated exercises in more detail. The first
one is “Dorsal relaxation on one’s laps”. Executing these
exercises, the initial position is pronated, with patients
standing on their knees. Firstly, while exhaling, the pa-
tient steadily stretches out their back upward, then re-
turns to the initial position, inhales and in the process of
exhaling it's necessary to steadily bend their back down-
ward (Fig. 1). The patient returns to the initial position
afterwards. In the course of the execution of this exer-
cise, the warm-up provides for 20 repetitions of previ-
ously described instruction.

Fig. 1. Execution of the exercise “Dorsal relaxation on one’s
laps”

“Extending steps”. In the course of execution of
this exercise, the initial position is pronated with pa-
tients standing on their knees. Patients execute exer-
cises for stretching muscles: steadily leaning on the left
leg and stepping back with their right one with their

left arm stretching forward. While stretching patients
inhale, up to the complete relaxation of their muscles
and, afterwards, return to the initial position. After-
wards, patients inhale, lean on their right leg, step back
with their left legs and stretch forward with their right
ones (Fig. 2).

Fig. 2. Execution of the exercise “Dorsal relaxation on one’s
laps”

“Retraction of the belly (abs)” In the process of exe-
cution of this exercise, the initial position is patients laid
down on their backs with their legs bent in their knee
cups, with their heels on the floor, and their hands be-
hind their heads. Patients press their chin to their chest,
bend their torso while exhaling, try to lift their shoulder
blades over the floor and make a motion with their el-
bows towards their laps (Fig. 3).

The amount of repetitions in the course of the exer-
cise is unlimited, up to the burning sensation in the ab-
dominal muscles.

Fig. 3. Execution of the exercise “Retraction of the belly (abs)”

“Hipbone lifting”. In the process of the execution of
this exercise, the initial position is patients laid on their
backs, with their legs bent in their knee cups, their heels
on the floor, and arms along their body. While inhaling
patients steadily lift their hipbone as high over the floor
as possible and returns to the initial position (Fig. 4). In
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the course of the execution of this exercise, the warm-up
requires from 20 to 30 repetitions.

It is worth noticing, that in the course of the exe-
cution of the warm-up, as well as the next exercises, it
is necessary to track patients’ wellbeing, and sensations
and, most importantly, respect the principle of indi-
vidual approach (the variety of means and methods of
physical rehabilitation is caused by the stage of the pro-
gression of the disease, individual peculiarities of the pa-
tients, and the availability of adjoint diseases).

Fig. 4. Execution of the exercise “Hipbone lifting”

Individual physical therapy program, which pro-
vided for the organization of kinesitherapy classes, con-
sisted of a set of exercises, which are executed on the
trainer “MTB-2”. The exercises are “Lat Pull Down”, “Abs
workout”, “Enhancement of quadriceps of the hips”, “En-
hancement of biceps of the hips”, “Pulling off the knee
cups towards to the abdomen”, and “Pulling with a
straight leg”, “Triad”, “Pull-over”, “Rotation”, “Abs en-
hancement + 5”. Let us characterize the set of exercises,
executed on the trainer MTB-2, in more detail. The ex-
ercise “Lat Pull Down”. The exercise is executed with the
aim of strengthening of dorsal muscles. The scheme of
execution (Fig. 5).

1. The instructor sets the appropriate weight, with
the preference towards the minimum one.

2. The patient sits down on the seat and adjusts the
armpad roller in order for the hips to be tightly fixated
and the legs tightly stood on the floor.

3. The instructor’s hands are in the grip of the trainer.
The patient gives it a wide grip with their hands situated
slightly wider than the level of shoulder position.

4. The instructor slightly bends the torso backwards
approximately to 25 degrees, which is the initial position.

5. The instructor slowly helps to pull the grip to the
level of the chest, and then the patient lowers their el-
bows downwards to 45 degrees, with the contraction of
the widest dorsal muscles. The pause must be done at
the lowest point.

6. The patient returns to the initial position and
maximally stretches the widest dorsal muscle at the
highest point of the amplitude.

7. The amount of repetitions is from 12 to 15 times.

Fig. 5. Execution of the exercise “Lat Pull Down”

The exercise “Abs enhancement”. The “Abs enhance-
ment” exercise is executed for strengthening abdominal
muscles and relaxation of the lower back. The exercise is
executed on the trainer “MTB-2” with the cuffs on the
legs. The scheme of the execution (Fig. 6) is the follow-
ing: The patient lays down and grasps the fixated grips
with their wrists.

Fig. 6. Execution of “Abs enhancement” exercise
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The instructor attaches MTB cuffs with an addition-
al weight of 30 kilograms to the legs of the patient. The
patient’s back must be able to freely attach back to the
necessary surface. The instructor helps to gradually pull
their knees to the ribcage at the moment of exhaling, ex-
tracting the abdominal muscles. The amount of repeti-
tions is from 15 to 20 times.

The exercise “Enhancement of quadriceps of the
hips”. This exercise is used for the restoration of strength
and length of muscles of the hips. The scheme of exe-
cution (Fig. 7). The patient lays down on their back
with their head aimed towards the trainer. The instruc-
tor attaches one leg to the cuff from the higher block
of 10 kilograms of MTB trainer. Under the pressure of
the weight, one of the legs is bent in the knee, without
detaching the leg from the floor, and in this phase, the
patient inhales. At the moment of exhaling, the patient
completely relaxes their leg in the area of the kneecap.
The previously mentioned algorithm is repeated from 15
to 20 times for each leg.

Fig. 7. Execution of “Abs enhancement” exercise

The exercise “Enhancement of biceps of the hips”
The exercise is executed for the restoration of the
strength of hip muscles, as well as the restoration of the

length of these muscles. The scheme of execution (Fig.
8) is the following: The patient is laid on their back,
with their head towards the trainer. The instructor at-
taches one leg to the cuff from the opposite MTB from
the lower block with a weight of 2 kilograms. In the
position of complete extension of the leg in a kneecap,
the patient inhales. The patient performs the pulling
by their legs by bending it in the kneecap after every
exhaling. The amount of repetitions is from 12 to 15
times for each leg.

Fig. 8. Execution of the exercise “Enhancement of biceps of
the hips”

The exercise “Pulling off the kneecaps towards the
abdomen”. The exercise is executed for the rehabilitat-
ing work with the joints of the legs in a decompressed
mode, with the engaged area of the groin, muscle of illi-
um and the lower back, muscular group of the hips, the
muscles of the lower back, and the muscles of the rear
side of the hips. In the process of stretching out of the
leg backwards, there is the extension of the muscles of
the frontal side of the surface of the hip. The scheme
of execution (Fig. 9) is the following: There is the ex-
ecution from the higher MTB block in the position of
patients standing on their knees and hands. The objec-
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tive of the patient is to maximally pull one of the knees
to the abdomen with additional weight (20 kilograms).
The number of repetitions for each leg must be from 12
to 15 times.

Fig. 9. Execution of the exercise “Pulling off the kneecaps
towards the abdomen”

Exercise “Pulling with a straight leg”. The appli-
cation of this exercise is devoted to the restoration of
hip muscles, as well as the restoration of their length.
The execution of the exercise assures the restoration of
blood provision to femoral and lumbar areas, while the
restoration of blood provision assures the reduction of
swelling and pain relief. The scheme of execution (Fig.
10) is the following: the patient is laid down on their
back with their heads towards the MTB stand. The in-
structor attaches the cuff weighing 15 kilograms to the
upper block with the patient’s leg. The patient raises
the lower limb with the weight, completely stretching
out the leg in the area of the knee joint (as wide as
it is physiologically possible). While exhaling the pa-
tient lowers the leg to the floor level, holding it straight
(without bending). The amount of repetitions is from
15 to 20 for each leg.

Fig. 10. Execution of the exercise “Pulling with a straight leg”

“Triad” exercise. This exercise is applied for pain re-
lieving in the arms and in the area of the shoulder joint
(with the deep muscles of the shoulder joint being en-
gaged). The scheme of execution (Fig. 11) is the follow-
ing: the exercise is executed in the laid position. The
patient holds the grip from the upper block of MTB at-
tached to the cord in his hands. The weight of the block
is 5 kilograms. While exhaling the patient pulls the hand
towards their chin in the way to have the rearmost side
of their palm pulled to the cheek and their arm being
bent in the area of the elbow joint. The amount of repe-
titions for each hand is 15 times.

“Pull-over” exercise. This exercise is applied for the
enhancement of blood circulation in the muscles of
the upper part of the torso. It enhances the extension
of shoulder joints, along with breath quality and cardio
functioning. In the course of the execution of the ex-
ercise, abdominal muscles are normally engaged. The
scheme of the execution (Fig. 12) is the following: the
initial position is with the patient’s back towards the
trainer, sitting on the versatile bench with the angled
tilting. The wide grasp is with the patient’s hands of the
short grip attached with the cord to the upper block
(with a weight of 10 kilograms). Straight-hands-pulling
from the rear side of the head is executed to the level
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of the chest with exhaling. The amount of repetitions is
from 12 to 15 times.

Fig. 11. Execution of “Triad"” exercise

Fig. 12. The execution of the “Pull-over” exercise

“Rotation” exercise. This exercise is applied for the
enhancement of decompression of the shoulder joint,
with the rotators of the shoulder (subscapular, infra-
spinous, supraspinal, and teres minor muscles) being
engaged. The scheme of execution (Fig. 13) is the fol-
lowing: the exercise is executed in a standing position
with the patient facing toward the MTB trainer, holding
for the additional handles. The arm grip is on the knot
attached to the cord from the opposite upper block with
a weight of 7.5 kilograms. The patient performs the ro-
tation (the maximal turning) of the shoulder joint in-
wards.

Fig. 13. Execution of “Rotation” exercise

“Abs enhancement + 5” exercise. This exercise is ap-
plied for the strengthening of abdominal muscles and
the relaxation of the lower back, as well as for the res-
toration of blood provision in the muscles of the up-
per part of the torso. The exercise improves the process
of breathing and cardio functioning. In general, this
exercise is the combined system of “Abs enhancement”
and “Pull-over” exercises. The scheme of execution is
in Fig. 14.



Application of kinesitherapy within the process of rehabilitation of patients with Charcot-Marie-Tooth nerval amyotrophia 177

Fig. 14. Execution of “Rotation” exercise

Discussion

The effectiveness of our elaborated program of kine-
sitherapy classes was verified via the method of elec-
tromyographia. The criteria for the estimation of the
effectiveness of the experimental program were the ve-
locity of the affection of the impulse in afferent and ef-
ferent ways, the duration of M-response, the number of
mobile entities in lower limbs, as well as the levels of ag-
itation and depression of the patients.

As a result of our execution of the classes, elaborated
according to our experimental program, there were sev-
eral positive changes in the psychophysical state of the
patients aged from 14 to 20 with Charcot-Marie-Tooth
nerval amyotrophia disease, as was justified by the pos-
itive tendency of monitored indications. There is the
highlight of the genuineness of the changes in the in-
dications of the velocity of impulse impacting in lower
limbs (average estimate): 37.1 m/s before the exper-
iment and 60.4 m/s after the experiment on the right,
with 36.8 m/s before the experiment and 59.4 m/s after
the experiment on the left. The average estimate of the
duration of M-response was changed from 28.8 m/s at
the beginning of the experiment to 19.3 m/s after the
experiment in the lower right limb, as well as from 29.1
m/s at the beginning of the experiment to 20 m/s after
the experiment in the lower left limb. The average in-

dications of the number of mobile entities in the lower
limbs on the right as well as on the left at the beginning
of the experiment were 117.9 and 115.9 respectively,
while at the end of the experiment the indications were
changed to 275.5 on the right and 269.8 on the left.’

There is the detection of several positive shiftings of
the functional state of the neuromotor system, which
admits the delay of pathological motion stereotypes (it
is justified by the neurophysiological impact of the exer-
cises, whose mechanism can be explained as the amplifi-
cation of the influx of neural impulses via the connected
canals and the activation of the upper areas of motion
analyzer).

As criteria for the estimation of the effectiveness
of the experimental program, there was the applica-
tion of psychodiagnostic methodology (for detection of
the levels of agitation and depression) and pedagogical
methods (conversations, surveys, and pedagogical su-
pervision). The comparative analysis of depression lev-
els of the patients before and after the execution of our
classes, elaborated according to the experimental pro-
gram indicated that the qualified level of agitation levels
was changed, which means that the subdepressive state
was changed to a “depressionless” state. In the course
of personal conversation within 2 or 3 weeks, patients
acquired positive emotions, the amelioration of their
mood, there was the highlighted appearance of a sense
of relief and pain reduction.

The results concerning the improvement of the psy-
chophysiological state of patients, acquired after the re-
search, correlate with the results of domestic and foreign
specialists, which are occupied with the issues concern-
ing physical therapy, and ergotherapy related to Char-
cot-Marie-Tooth.

We theoretically justified and elaborated the phys-
ical therapy program, which provided for the execu-
tion of kinesitherapy classes for patients aged from 14
to 20 years old, diagnosed with Charcot-Marie-Tooth
nerval amyotrophia. The physical therapy course was
composed of 3 cycles of 2 months of classes (6 months
in total) and its physical loading gradually was getting
complicated. Every class consisted of 3 stages, which
are correct breathing, warm-up, and kinesitherapy
classes.!>*81°

As a result of the execution of the classes, elabo-
rated according to the experimental program, there is
the detection of physical changes in the psychophysical
state of patients aged from 14 to 20 years old, diagnosed
with Charcot-Marie-Tooth nerval amyotrophia, which
is confirmed by the positive tendency of examinated in-
dications.’?

Positive changes in the functional state of the neu-
romotor system, which provide the possibility of delay-
ing pathological motion stereotypes, it is explained by
the neurophysiological impact of the exercises, whose
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mechanism is about the amplification of the influx of
neural impulses via the canals and the activation of the
upper parts of motion analyzer. The application of the
elaborated kinesitherapy program assured the resto-
ration of neural connections of the patients, as well as
the formation of compensatory mechanisms and pro-
vided for the correction of the psychoemotional sphere.

Conclusion

The research on the impact of the application of kine-
sitherapy in the sphere of rehabilitation of patients with
Charcot-Marie-Tooth nerval amyotrophia, provides the
possibility for us of making the following general con-
clusions:

1. Charcot-Marie-Tooth disease is the inherited dis-
ease of nerves, which is caused by the mutation, which
admits several defects in the proteins of neurons. In
the course of the progression of Charcot-Marie-Tooth
disease, there is the progression of atrophy of muscu-
lar tissues, gradually progressing in the area of knuck-
les, and there is the deformation of the feet and wrists.
Over time the disease progresses, bringing the affection
of the muscles of other parts of the body, while, at the
same time, only the symptomatic methods of treatment
are applied. Methods of physical therapy for people with
the consequences of nerval amyotrophia are composed
individually for every patient.

2. We theoretically justify and elaborate a physi-
cal therapy program, which provided for the execu-
tion of kinesitherapy classes for patients aged from 14
to 20 years old, diagnosed with Charcot-Marie-Tooth
nerval amyotrophia. The rehabilitation course consists
of 3 cycles for 2 months of classes (6 months in total),
and physical loadings were getting more complicated
over time. Every class consisted of 3 stages: the correct
breathing, the warm-up, and the kinesitherapy classes.

3. As a result of the execution of the classes, elab-
orated according to our experimental program, there
are positive changes in the psychophysical state of the
patients aged 14 to 20 years old, diagnosed with Char-
cot-Marie-Tooth nerval amyotrophia, which is justified
by the positive tendency of inspected indications: 37.1
m/s before the experiment and 60.4 m/s after the ex-
periment on the right, as well as, 36.8 m/s before the ex-
periment and 59.4 m/s after the experiment on the left.
The average estimate of the duration of M-response was
changed from 28.8 m/s before the experiment to 19.3
m/s after the experiment in the lower right limb, as well
as 29.1 m/s before the experiment and 20.0 m/s after the
experiment in the lower left limb. The indications of the
number of mobile entities in the lower limbs on the right
and on the left at the beginning of the experiment were
117.9 and 115.9 respectively, while at the end of the ex-
periment were changed to 275.5 on the right and 269.8
on the left. Positive changes in the functional state of

the neuromotor system provide for delaying patholog-
ical motion stereotypes can be explained by the neuro-
physiological impact of the exercises, whose mechanism
is about the amplification of the influx of neural impuls-
es via canals and activation of upper parts of the motion
analyzer. It favoured the restoration of neural connec-
tions, and formation of compensatory mechanisms and
caused the correction of the psychoemotional sphere of
the patients.

4. The comparative analysis of depression levels of
the patients before and after the execution of the class-
es, according to our elaborated experimental program
displayed the qualified change of agitation level of the
patients - the subdepressive state was changed to a “de-
pressionless” state. On the course of personal commu-
nication, over 2 weeks of kinesitherapy classes, patients
acquired positive emotions and the improvement of
their mood, they started highlighting the demonstra-
tion of the sense of relief and pain killing.

Therefore, our elaborated experimental physical
therapy program, providing the execution of kinesither-
apy classes for patients aged from 14 to 20 years old, di-
agnosed with Charcot-Marie-Tooth nerval amyotrophia
demonstrated its full validity. The prospects of further
research can be formed in a way of creation of a more
advanced type of physical therapy for patients with ner-
val amyotrophia via kinesitherapy treatment methods.

Our research does not contradict the opinion of the
leading domestic and foreign researchers, concerning
the urgent necessity for the elaboration of new theoret-
ical concepts of physical therapy, and ergotherapy for
patients, diagnosed with Charcot-Marie-Tooth nerval
amyotrophia.
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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 ] 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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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 |
Clin Exp Med reserves the right to make the final decision
about matters of style and the size of figures.
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Even in cases where the Eur ] 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.
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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,
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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.



186

European Journal of Clinical and Experimental Medicine 2023; 21 (1): 180—187

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.'> The greatest
load with which a patient continues breathing for at
least one minute is a measure of inspiratory muscles
strength.’ Diabetes mellitus is associated with a high
risk of foot ulcers.*

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
to6
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. ] 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.

Sl 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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