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The risk of developing alcohol addiction – what coping strategies 
do Ukrainian military personnel use after participating in intense 

hostilities?
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ABSTRACT
Introduction and aim. Since February 24, 2022, military personnel of the Ukrainian Defense Forces have been resisting the mil-
itary aggression of the Russian Federation. After participating in combat operations, military personnel accumulated combat 
stress. Drinking alcohol was one of the ways to overcome it. The purpose of the article is to identify the types of coping strat-
egies for the risk of developing alcohol addiction among Ukrainian military personnel who participated in intense hostilities.
Material and methods. Ukrainian Defense Forces military personnel (n=162 males, between 20 and 60 years of age) took part 
in this study. To determine coping strategies and the risk of developing alcohol addiction the AUDIT and the COPE Inventory 
were used.
Results. Cluster analysis made it possible to identify 4 types of coping strategies with different prevalence and levels of risk of 
developing alcohol addiction among participants.
Conclusion. Productive coping has been associated with a reduced risk of alcohol use in military personnel, but the ability to 
be situational flexible in the use of coping is important. Compulsive alcohol use was preceded by a period of intensive use of 
social support coping by military personnel. This period is sensitive to the risk of developing alcohol addiction.
Keywords. alcohol addiction, coping strategies, military personnel
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Introduction
Since February 24, 2022, military personnel of the 
Ukrainian Defense Forces have been resisting the mil-
itary aggression of the Russian Federation. Hundreds of 
thousands of military personnel from both sides partic-
ipate in large-scale combat operations, where the com-
bat contact zone is more than 1,100 kilometers.1 Almost 
all military personnel who participated in combat expe-

rience combat stress, which manifests itself in the form 
of acute stress reactions, affective and anxiety disorders, 
adaptation disorders, addictive and delinquent behav-
ior, and suicidal manifestations.2-5 Especially for military 
personnel called up for mobilization, participation in 
hostilities became a significant stressful event.6 On the 
one hand, this forced them to look for ways and reserves 
to adapt to a situation in which they had to not only be 
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but also actively act, carrying out assigned combat mis-
sions.7 On the other hand, after participating in intense 
combat operations, military personnel accumulated 
combat stress, manifested by negative mental reactions.5 
Drinking alcohol was one of the ways to overcome it.8 It 
was used as a “folk” remedy in the absence of high-qual-
ity psychological assistance and knowledge about meth-
ods of self-help and self-regulation.9 Although the 
effectiveness of this method of overcoming negative ex-
periences is relative, military personnel used this coping 
even if before the war they were not prone to drinking 
alcohol.

Traditionally alcohol has been used by the military 
to cope with the intense stress of battle but also as a way 
of mediating the transition from the heightened expe-
rience of combat to routine safety.8,10 The use of alco-
hol has divided researchers. Some viewed it as wholly 
harmful to both social and occupational function and 
to health, while others argued that alcohol had a specific 
role in lifting morale, aiding unit cohesion, and protect-
ing soldiers from adjustment disorders.11,12 Although 
alcoholism has always been identified as incompatible 
with military service, the effects of habitual heavy drink-
ing among military personnel are less well understood. 
Recent studies have suggested that young single males, 
who have less education, are of lower military rank and 
those who have undergone particularly stressful experi-
ences are at the greatest risk of misusing alcohol.13

Overcoming difficult life situations, including com-
bat stress, is often associated with mechanisms and 
strategies for coping with stress.14,15 The most common 
are problem-focused coping, which is aimed at getting 
out of a problem situation, and emotion-focused cop-
ing, aimed at experiencing difficult emotional events 
without the possibility of influencing them.16,17 In our 
opinion, the most used psychodiagnostic technique 
for determining strategies for coping with stress is the 
COPE Inventory.17

It was previously found that drugs, substance abuse, 
and alcohol were often used by military personnel in 
various military conflicts as a means of relieving stress 
both in the combat zone and after its completion.8,18-21 It 
has also been shown that alcohol may be a coping mech-
anism for traumatic events.22 However, excessive alcohol 
consumption can negatively affect the mental and phys-
ical health of military personnel and the combat effec-
tiveness and combat readiness of troops as a whole.23,24

The study on the impact of military service on mili-
tary personnel’s alcohol use found that changes in troop 
deployments, the dangerous nature of deployments, and 
combat stress were associated with alcohol abuse among 
military personnel.25 The main factors influencing alco-
hol consumption among military personnel were: mental 
health, family status, age, type of army, active participa-
tion in hostilities, and family problems. Another study 

found that alcohol use was considered highest among 
those who performed combat missions or participated in 
more intense combat.22 It was found that military person-
nel who had a higher risk of death or injury were more 
likely to abuse alcohol.26 However, the prevalence of alco-
hol abuse among military personnel of different branch-
es was not the same: among Special Operations Forces 
soldiers, alcohol use was the same or less than in the US 
military.27 Although combat experience was positively 
correlated with alcohol abuse, killing experience signifi-
cantly reduced alcohol use following deployments.28 This 
was explained by the awareness of one’s mortality and the 
inclusion of self-preservation mechanisms, manifested in 
a decrease in alcohol consumption.

Studies have revealed a relationship between the 
amount and frequency of alcohol consumption and the 
diagnosis of post-traumatic stress disorder (PTSD) in 
military personnel.29-31 However, the results of studying 
the relationship between alcohol consumption and the 
consequences of stress on the body of military personnel 
were ambiguous. For example, stress was equally likely 
to predict increases, decreases, and no association with 
alcohol use, although overall stress showed a positive as-
sociation with craving for alcohol.32 As a coping strate-
gy with stress, alcohol consumption and its ability was 
reduce mental stress has been indicated in some stud-
ies.33-36 The results suggested a moderating effect of alco-
hol on stress levels and reactivity. However, these studies 
showed that as the intensity of acute stress increased or 
stress became chronic, alcohol abuse became more com-
pulsive, moving from a method of stress reduction to 
a dominant or sole means of maintaining homeostasis.37 
Thus, long-term alcohol use may have increased baseline 
stress levels, causing persistent cravings to drink.

Coping strategies as moderators of the relationship 
between stress and alcohol use have also been exam-
ined in studies, but their effects have been mixed.32 Spe-
cifically, in the study with an all-female sample, it was 
determined that participants with low levels of prob-
lem-solving focus drank more alcohol during a low-
stress week.38 At the same time, other researchers using 
a different sample found the opposite result among col-
lege students.39 They found that the effects of alcohol 
coping strategies differed significantly among college 
students by race/ethnicity: emotional rumination re-
duced alcohol use among African American students, 
had no effect among Hispanic students, and increased 
alcohol use among White students.39

It should be noted that the nature of alcoholism is 
such that it does not matter for what reasons alcohol 
addiction was formed.8 Over time, these motives are 
lost, and alcohol abuse continues, destroying a person’s 
physical and mental health, social connections, and per-
sonality.40 This makes it urgent to search for preventive 
measures in situations that can provoke long-term alco-
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hol consumption. It is also important to identify groups 
of military personnel who are prone to using coping to 
overcome negative experiences such as alcohol abuse 
and to study the tendency to use a certain type of coping 
associated with alcohol abuse.

Aim
The purpose of the article is to identify the types of 
coping strategies for the risk of developing alcohol ad-
diction among Ukrainian military personnel who par-
ticipated in intense hostilities.

Material and methods
Study design and participants
All participants gave their informed consent for inclu-
sion before participating in the study. The ethics com-
mittee’s approval was obtained before the initiation of 
the study (meeting date; 17/07/2023, decision num-
ber; 2023/19). All procedures performed in this study 
involving human participants were by the ethical stan-
dards specified by the institutional and national research 
committee and with the Helsinki Declaration and its lat-
er amendments or comparable ethical standards.

This study is a cross-sectional, descriptive study. 
Ukrainian Defense Forces military personnel (n=162 
males, between 20 and 60 years of age, 41.84±6.49 years) 
participated in this study. All participants (71% were 
privates, and 29% were non-commissioned officers) 
took part in the Russian-Ukrainian war and had com-
bat experience 6–10 months (8.75±2.58 months). Before 
the war, 62% of participants had urban origin, 38% had 
rural origin; 24% had secondary education, 57% had 
secondary specialized education, and 19% had higher 
education. The military personnel were sent to the reha-
bilitation center from combat positions to participate in 
the psychological recovery program (“Invincibility Pro-
gram”) lasting 14 days.41

The “Invincibility Program” goal was to reduce com-
bat stress’s impact on combatants, strengthen mental 
health and mobilize their psychological resources, im-
prove adaptation and resilience, and promptly return 
to combat activities. The main criteria and indications 
for the selection of military personnel were: 1) acute 
stress reactions in the form of motor and mental dis-
orders, requiring psychological first aid and subsequent 
outpatient or inpatient treatment; 2) prolonged states 
of psycho-emotional stress; various sleep disorders that 
worsen well-being, and performance and require psy-
chotherapy; 3) an increase in irritability, unmotivat-
ed aggression, conflict, and decrease in behavioral, and 
cognitive functions, leading to a violation of combat ac-
tivity, in which a critical attitude towards the mental 
state is not maintained; 4) vegetative disorders after mi-
nor psycho-emotional stress; 5) an anxious, pessimis-
tic, depressive, or other negative mental reactions and 

conditions detected during psychodiagnostics; 6) stable 
preservation of asthenic symptoms; 7) progressive isola-
tion, the desire for loneliness, limiting the circle of com-
munication with colleagues, a decrease in interest in life; 
8) unmotivated and unusual for a serviceman increased 
activity during the performance of combat missions 
or after their completion, combined with an unsta-
ble mood; 9) signs of increasing distress, manifested in 
a decrease in the quality and volume of tasks performed, 
including daily duties, with a general desire to fulfill the 
assigned tasks; 10) long-term pain syndromes after trau-
mas, wounds without signs of development of organic 
changes in the places of injuries. The participants were 
identified: with various manifestations of acute stress re-
actions; significant negative experiences, including signs 
of depression and suicidal ideation; presence of PTSD 
symptoms; sleep problems (more than 50%); somatic 
complaints (more than 80%), wounds and contusions 
(more than 75%); difficulties in returning to combat 
missions due to the consequences of illness, injury and 
wounds. According to military specialties, there were 
infantrymen, attack aircraft, scouts, snipers, tankers, ar-
tillerymen, and other military specialists.

The “Invincibility Program” began in June 2022 
and continues to this day based on the sanatorium in 
the Kharkiv region of Ukraine. All participants were di-
vided into 9–10 groups for group psychotherapy and 
psycho-correction (15–20 people in a group with 1–2 
military psychologists). The total number of military 
personnel involved since the beginning of the psycho-
logical recovery program has amounted to more than 
6,000 people. Female military personnel were excluded 
in this study because less than 0.5% of female combat-
ants participated over the entire program period. Offi-
cers were also not included in the study because there 
were a small number of them in the psychological re-
covery program (less than 1%). Participants were ran-
domly selected for the study.

Instruments
To determine the risk of developing alcohol addiction 
among study participants, the Alcohol Use Disorders 
Identification Test (AUDIT) was used, and the COPE 
Inventory was used to determine coping strategies.

The AUDIT (Cronbach’s α=0.864) is a 10-item 
screening tool developed by the World Health Organi-
zation to assess alcohol consumption, drinking behav-
iors, and alcohol-related problems.42 The test allows you 
to determine the risk levels of alcohol addiction: 0-7 
points – a low level; 8-15 points – an average level; 16-
19 points – a high level; 20 or more points – a probabi-
listic alcohol addiction level. According to researchers, 
the AUDIT and AUDIT-C are the most common tests 
for studies related to alcohol use problems in military 
personnel.26
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The COPE Inventory assesses a variety of functional 
and dysfunctional coping strategies utilized by individu-
als in their response to stress, adapted into Ukrainian.17,43 
The Ukrainian-language version of COPE (Cronbach’s 
α=0.732) also consisted of 60 statements that must be 
answered on the Likert scale from “1” to “4”. All items 
in the questionnaire are grouped into 15 scales, with 4 
statements per scale, following the original version. The 
scores on the scales were determined simply by adding 
all the values of the answers to the statement (numbered 
from 1 to 60) included in a certain scale.

The COPE can determine someone’s primary cop-
ing styles with scores on the following three subscales: 
“Problem-focused coping”, “Emotion-focused coping” 
and “Avoidant coping”. “Problem-focused coping” is 
characterized by the facets of active coping, the use of 
informational support, planning, and positive refram-
ing. A high score indicates coping strategies that are 
aimed at changing the stressful situation, are indicative 
of psychological strength, grit, and a practical approach 
to problem-solving, and are predictive of positive out-
comes. “Emotion-focused coping” is characterized by 
the facets of venting, the use of emotional support, hu-
mor, acceptance, self-blame, and religion. A high score 
indicates coping strategies that aim to regulate emo-
tions associated with the stressful situation. High or low 
scores are not uniformly associated with psychological 
problems or ill health but can be used to inform a wider 
formulation of the respondent’s coping styles. “Avoidant 
coping” is characterized by the facets of self-distraction, 
denial, substance use, and behavioral disengagement. 
A high score indicates physical or cognitive efforts to 
disengage from the stressor. Low scores are typically in-
dicative of adaptive coping.

For the data presented basic descriptive statistics 
were used (arithmetical mean M, standard deviation 
SD). The reliability of differences in the results of the 
mean values in four interrelated groups was determined 
using the Student’s t-test. For the assessment of the sta-
tistical significance of differences, we used the level of 
significance from p<0.1 to p<0.001. To determine the 
relationship between the risk of alcohol consumption 
by military personnel (dependent variable) and coping 
strategies (independent variables), multiple regression 
analysis (linear regression) was used. To identify groups 
of military personnel with different coping strategies, 
a hierarchical cluster analysis procedure was used. The 
statistical analysis of the study results was carried out 
using the program SPSS 20.0 (IBM, Armonk, NY, USA).

Results
Table 1 shows the prevalence of risk levels for develop-
ing alcohol addiction among participants in the psycho-
logical recovery program.

Table 1. The prevalence of risk levels for developing 
alcohol addiction among participants in the psychological 
recovery program

Risk levels for developing 
alcohol addiction

Low Average High
Probabilistic alcohol 

addiction

Prevalence (%) 69.14 29.01 1.23 0.62

High levels and probable alcohol addiction were 
identified in less than 2% of participants. However, al-
most 30% of participants were diagnosed with an av-
erage risk of developing alcohol addiction, which is the 
threshold at which a service member may lose the abili-
ty to control alcohol consumption.

The main indicators of alcohol consumption by 
study participants, identified using the AUDIT, were 
presented in Table 2.

Table 2. Indicators of alcohol consumption by study 
participants

Indicators %

Period of military service

Up to 6 months 7.37

From 6 months to 1 year 17.89

From 1 year to 3 years 45.26

From 3 years to 5 years 17.89

From 5 years to 10 years 8.42

More than 10 years 3.16

Frequency of alcohol consumption

Never 11.92

Once a month or less 28.5

2–4 times a month 37.31

2–3 times a week 16.58

4 times a week or more 5.7

The number of servings of alcohol consumed 
in one typical day of alcohol consumption (a 
serving of 0.5 liters of beer; or 200 grams of 
wine; or 50 grams of vodka (or cognac)

Not a single portion 14.51

1–2 servings 38.34

3–4 servings 29.02

5–6 servings 10.36

7–9 servings 4.15

10 servings or more 3.63

Using the multiple regression analysis procedure al-
lowed us to create a regression equation:

RIAA= 
3.867–0.330MD+0.439SSSI+0.654ADD–0.321P+0.79, 

where RIAA is the risk indicator for alcohol addiction 
using AUDIT, 3.867 is a constant, MD is coping “Men-
tal disengagement”, UISS is coping “Use of instrumental 
social support”, SU is coping “Substance use”, P is coping 
“Planning”, 0.79 is error.

However, despite the satisfactory indicators of the 
significance of the model (F=10.99; p<0.001) and the 
significance of the regression coefficients (p≤0.05), the 
calculations showed that for this model R-square=0.213. 
Therefore, it is inappropriate to use it to predict the risk 
of developing alcohol addiction.
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The use of cluster analysis made it possible to iden-
tify four groups of participants according to indicators 
of coping strategies, taking into account the risk of de-
veloping alcohol addiction, two of which were less than 
5% (Table 3).

Table 3. Indicators of coping strategies in participants 
groups identified using cluster analysis taking into account 
the risk indicator for alcohol addiction (points)

Scale name Groups of participants

Group 1 Group 2 Group 3 Group 4

AUDIT

Risk of developing alcohol addiction 6.09±4.24 4.77±3.5 8.60±1.67 16±11.4

COPE Inventory

Positive reinterpretation and growth 12.91±1.80 8.86±2.38 8.60±2.07 12.5±3.11

Mental disengagement 9.50±2.43 7.75±2.23 11.80±4.09 14±1.41

Focus on and venting of emotions 10.08±2.29 8.16±2.8 12.60±1.14 13±4.76

Use of instrumental social support 11.66±2.15 7.98±2.1 13.40±1.14 15

Active coping 12.97±1.64 9.43±2.32 11.6±2.41 15.00±1.41

Denial 9.03±2.34 7.64±2.72 11.6±3.05 14.25±2.87

Religious coping 10.48±3.52 8.52±2.49 12.6±1.82 13±6

Humor 10.81±2.78 7.61±2.61 7.20±3.27 10.75±4.65

Behavioral disengagement 8.6±2.1 7.50±2.35 10.80±1.79 14.25±0.5

Restraint coping 11.19±1.7 8.25±2.23 11.6±1.14 14.25±1.5

Use of emotional social support 10.91±2.49 7.32±2.26 14.8±0.84 15.50±0.58

Substance use 7.21±3.11 6.61±2.4 13.8±1.92 11.25±4.99

Acceptance 11.45±2.43 8.41±2.48 9.40±3.85 13.75±1.71

Suppression of competing activities 12.37±1.87 8.91±2.38 10±1.87 14.75±2.22

Planning 13.43±1.66 9.34±2.47 13.2±1.79 12.75±3.77

Table 4. Differences in coping indicators between groups 
of participants (Student’s t-test)a

Scale name
Differences between groups

t1-2 t1-3 t1-4 t2-3 t2-4 t3-4

Risk of developing alcohol 
addiction

1.98* 3.15** 1.730 4.43*** 1.960 1.29

Positive reinterpretation and 
growth

10.16*** 4.99*** 0.26 0.29 2.28* 2.20*

Mental disengagement 4.27*** 1.37 6.04*** 2.38* 7.98*** 1.21

Focus on and venting of 
emotions

4.04*** 4.89*** 1.22 7.06*** 2* 0.16

Use of instrumental social 
support

9.75*** 3.42*** 16.19*** 9.64*** 22.22*** 3.44*

Active coping 9.24*** 1.38 2.80** 2.08* 7.06*** 2.81*

Denial 2.97** 2.03* 3.59*** 3.02** 4.43*** 1.39

Religious coping 3.87*** 2.6* 0.83 4.90*** 1.48 0.13

Humor 6.74*** 2.65** 0.03 0.3 1.33 1.32

Behavioral disengagement 2.70** 2.90** 17.56*** 4.07*** 15.58*** 4.47**

Restraint coping 7.84*** 0.84 3.99*** 5.83*** 7.30*** 3*

Use of emotional social 
support

8.62*** 9.33*** 12.24*** 15.51*** 18.32*** 1.57

Substance use 1.27 7.84*** 1.61 8.31*** 1.840 0.97

Acceptance 6.90*** 1.29 2.59* 0.61 5.73*** 2.43*

Suppression of competing 
activities

8.62*** 3.02** 2.12* 1.29 5.01*** 3.53**

Planning 10.09*** 0.3 0.36 4.71*** 1.770 0.22

a 0p≤0.1, * p≤0.05, ** p≤0.01, *** p≤0.001

The vast majority of coping indicators in the identi-
fied groups differed from each other at a statistically sig-
nificant level (Table 4).

Participants in the four groups did not differ from 
each other in such demographic characteristics as mili-
tary rank, the presence of wounds and concussions, and 
sleep problems. However, minor age differences were 
found.

When interpreting the data obtained, it turned out 
to be appropriate to present them graphically. The cho-
sen form corresponded to the idea of the presence of 
coping strategies profiles and made it possible to form 
a visual representation of the general propensity (height 
of indicators) and the hierarchy of coping strategies 
used in each group (Fig. 1).

Fig. 1. Typical profiles of coping strategies used by study 
participants (points): 1) “Positive reinterpretation and 
growth”; 2) “Mental disengagement”; 3) “Focus on and 
venting of emotions”; 4) “Use of instrumental social 
support”; 5) “Active coping”; 6) “Denial”; 7) “Religious 
coping”; 8) “Humor”; 9) “Behavioral disengagement”; 10) 
“Restraint coping”; 11) “Use of emotional social support”; 
12) “Substance use”; 13) “Acceptance”; 14) “Suppression of 
competing activities”; 15) “Planning”

As seen in Figure 1, each group occupies its niche, 
except for peaks, which may invade the niche of anoth-
er group.

Discussion
The cluster analysis showed that the sample of partic-
ipants was heterogeneous in using different coping 
strategies. The distribution of participants by group is 
presented in Table 5.

Participants in group 1 (66.67% of the total study 
sample) were the oldest: the average age of the partic-
ipants was 43.6 years. This group was characterized by 
an average placement of the profile of coping strate-
gies, and its hierarchy, which was achieved due to pro-
nounced positive peaks (“Planning”, “Active coping”, 
“Positive reinterpretation and growth” and “Suppres-
sion of competing activities”) and negative peaks (“Be-
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havioral disengagement” and “Substance use”). These 
peaks formed a pronounced opposition between pro-
ductive and unproductive coping. This profile was com-
bined with AUDIT indicators, which indicates a low and 
average risk of developing alcohol addiction in partici-
pants in this group.

Table 5. Indicators in participants groups identified using 
cluster analysis taking into account the risk indicator for 
alcohol addiction

Indicators
Groups of participants

Group 1
(66.67%)

Group 2 
(27.16%)

Group 3
(3.70%)

Group 4
(2.47%)

Age (years) 43.6 37.8 37.7 30.2

Positive 
peaks of 
coping 
strategies

“Planning”, “Active 
coping”, “Positive 
reinterpretation 
and growth” and 
“Suppression of 
competing activ-
ities”

“Planning” and 
“Active coping”

“Use of emotional 
social support”, 
“Substance 
use” and “Use 
of instrumental 
social support”

“Use of emotional 
social support”, 
“Use of instrumen-
tal social support” 
and “Active coping”

Negative 
peaks of 
coping 
strategies

“Behavioral dis-
engagement” and 
“Substance use”

“Substance use” “Humor” “Humor”, “Sub-
stance use” and 
“Positive rein-
terpretation and 
growth”

Participants in group 2 (27.16%) were somewhat 
younger than group 1: the average age was 37.8 years. 
This group is characterized by a low and fairly smooth 
profile. However, weakly expressed peaks partly corre-
spond to the tendency of participants to give preference 
to productive coping compared to unproductive ones. 
The positive peaks in this group were “Planning”, and 
“Active coping”, and the negative peak was “Substance 
use”. All other coping strategies are placed in a fairly 
narrow range of 7-9 points, which indicates a situation-
al (flexible) attitude towards the use of coping strategies. 
In this group, the lowest risk of developing alcohol ad-
diction and maintaining psychological safety of person-
ality was determined among all groups.44

Participants in group 3 (3.7%) had an average age 
of 37.7 years, which was almost identical to group 2. As 
in group 1, their profile of coping strategies was located 
in the average range of indicators and was characterized 
by a pronounced hierarchy. However, its peaks were, if 
not mirrored to the peaks of group 1, and then at least 
shifted towards socially oriented coping, occupying an 
intermediate position between productive and unpro-
ductive coping, as in these studies.15,16 The highest peaks 
in this group included copings: “Use of emotional so-
cial support”, “Substance use”, and “Use of instrumen-
tal social support”. The lowest point of the profile was 
“Humor”, which can indicate both emotional problems 
(inability to maintain a positive mood) and certain cog-
nitive problems (inability to anticipate inconsistencies, 
the pressure of negative experiences over cognitive abil-

ities). This group of participants was characterized by an 
average risk of developing alcohol addiction.

Group 4 (2.47%) was the youngest, with a mean age 
of 30.2 years. Group 4 had the highest profile of coping 
strategies, located mainly in the range of 13–16 points, 
which comprised pronounced negative peaks “Hu-
mor”, “Substance use” and “Positive reinterpretation 
and growth”. If a high profile could indicate reactivity 
and tension of all resources, then negative peaks indi-
cated an inability to maintain a positive mood, which 
was characteristic of compulsive behavior. It was in this 
group that the highest risk of developing alcohol addic-
tion was diagnosed.

The results obtained allowed us to conclude that 
coping skills such as “Planning” and “Mental disengage-
ment”, which allow the ability to manage one’s behav-
ior while maintaining the ability, predicted a decrease 
in alcohol consumption, which kept military personnel 
from drinking it. It was expected that the risk of alcohol 
use increased with coping “Substance use”, given its abil-
ity to reduce stress previously described in research.8,25 
It was interesting that the risk of drinking alcohol and 
coping “Use of emotional social support” increased, 
which could be associated with the existing tradition of 
“feast”, traditionally used in Ukrainian culture to over-
come communication barriers and, if necessary, ask for 
help or the need to speak out.

Although military personnel undergoing the psy-
chological recovery program had significant negative 
experiences, the prevalence of alcohol abuse among 
them was predominantly low. But, as experience in 
working with such servicemen shows, after leaving the 
combat zone, the number of servicemen who drank al-
cohol increased significantly. In our opinion, this was 
a consequence of the formation of PTSD symptoms, for 
which it is important to be able to influence reflection 
after leaving a traumatic situation, shifting the focus 
of attention from external events to their experiences, 
forming an attitude towards them, the possibility of pro-
cessing them and “fitting them in” into one’s own expe-
rience. We also confirmed and identified the following 
factors of alcohol consumption among military person-
nel: physical and social availability of alcohol, which 
increases alcohol consumption among military person-
nel41; less expectation of negative consequences from 
drinking alcohol (being in a zone of intense combat op-
erations, military personnel sought to protect each oth-
er, commanders and colleagues reduced the possibility 
of drinking alcohol).

The results obtained in the regression equation about 
the positive relationship between coping “Use of instru-
mental social support” and the risk of developing alco-
hol addiction were consistent with the data that military 
personnel used alcohol to support social connections 
and sociability.8 The identified negative relationship be-



488 European Journal of Clinical and Experimental Medicine 2024; 22 (3): 482–490

tween the risk of drinking alcohol and the coping “Men-
tal disengagement” and “Planning” reflected the military 
personnel’s awareness of the negative consequences of 
alcohol abuse, and disapproval of this by comrades and 
commanders; these data were quite similar to the study.46 
Interestingly, the relationship between “awareness of the 
potential social benefits of alcohol use and awareness of 
the negative consequences of alcohol abuse” has also been 
pointed out by other researchers.25

We found benefits from interpreting the types of 
coping profiles. The results obtained using cluster anal-
ysis confirmed previously established findings that 
adaptive coping was inversely associated with alcohol 
consumption.47,48 Consistent with other studies, these 
data also predicted that the use of coping “Planning” 
and “Suppression of competing activities” will be asso-
ciated with less alcohol consumption.48-50

But the use of coping profiles seems to us more pro-
ductive than the assessment of individual coping or 
their total assessment (combined scores on the scales 
“Active coping”, “Planning”, “Suppression of competing 
activities”, “Positive reinterpretation and growth”, “Reli-
gious coping”, “Acceptance”, “Use of instrumental social 
support” and “Use of emotional social support”) used in 
the study.39 The use of profiles made it possible to iden-
tify such aspects as hierarchy (providing a pronounced 
advantage to certain copings), flexibility (situational use 
of copings), compulsivity (demand for almost all cop-
ings and the inability to maintain a positive mood in 
other ways (without alcohol)). The graphical represen-
tation made it possible to identify profiles of produc-
tive coping and counterproductive types of coping or 
focused on social support.

The results also suggested that compulsive alcohol 
use is preceded by an intense search for social support 
against the background of a decrease in one’s cognitive 
abilities due to stress, which was characterized by an av-
erage risk of developing alcohol addiction. Perhaps this 
is the most favorable period for preventing alcohol use 
in military personnel experiencing significant long-
term stressful events. Our results supported those of 
researchers who have found that post-deployment cog-
nitive decline in younger military personnel is associat-
ed with the risk of alcohol abuse.51

Study limitations
This study certainly had limitations. First, female mili-
tary personnel were not included in this study because, 
over the entire period of the “Invincibility Program”, less 
than 0.5% of female combatants participated. Secondly, 
the sample of participants included only ordinary mili-
tary personnel and sergeants; officers did not take part in 
the study. Thirdly, the study was limited by the short pe-
riod of the psychological recovery program and the in-
appropriateness to overload participants with additional 

activities that did not correspond to the purpose of the 
program, which reduced the possibility of using research 
methods, repeatability of the survey, etc. Finally, the cur-
rent study was limited by not having an active compari-
son condition and by not having a longitudinal follow-up.

Conclusion
The use of profiles to interpret coping strategies provides 
new opportunities for assessing the risk of developing 
alcohol addiction among military personnel participat-
ing in intense combat operations. The study showed that 
productive coping is associated with a reduced risk of 
alcohol use in military personnel, but equally import-
ant is the ability to be situationally flexible in the use of 
coping. Compulsive drinking of alcohol, which occurs 
against the backdrop of strain on all coping resources 
and the inability to maintain a positive background of 
mood independently, is preceded by a period of inten-
sive recourse to coping with social support due to the 
stress experienced. Perhaps this particular period is sen-
sitive to the risk of developing alcohol dependence.

Before the mass rotation of military personnel from 
the combat zone, when alcohol abuse is not widespread, 
it is necessary to develop alcoholism prevention pro-
grams and evaluate their effectiveness. These activities 
should be aimed at those military personnel who have 
an average (threshold) level of risk of developing alco-
hol dependence. Such military personnel also need so-
cial support (the type of coping strategy characteristic of 
group 3 participants identified in the study).
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ABSTRACT 

Introduction and aim. “DiSCO” (Dietary Supplements Consumption of Undergraduate Students) study aimed to characterize 
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Introduction
The lifestyle can change in different stages of life. Recent 
studies pay attention to the fact that students often fol-
low unhealthy lifestyles.1-4 It can impact not only their 
physical health but also their psychological well-being.2 
Bad habits include alcohol and nicotine use.1-3 The stu-
dent’s behavioral changes in everyday functioning were 
revealed during the SARS-CoV-2 pandemic.5 The re-
sults showed that additional support would be benefi-
cial in these groups.5 It seems that the knowledge about 
the consequences of unhealthy choices is insufficient to 
change the behavior.6 

The concern about alcohol and nicotine among young 
adults is a key topic and a worrisome phenomenon. 

Although alcohol consumption has long been con-
sidered a part of human culture, nowadays more is 
known about its adverse effects. The researchers con-
firm the relationship between chronic heavy alcohol 
consumption and physical and mental diseases.  Among 
them are various types of cancer, liver disease, pancre-
atitis, and dementia.7,8 It is also worth underlining the 
fact alcohol’s contribution to injury-related premature 
loss of life, disability and ill-health are pervasive, touch-
ing individuals, families, and societies throughout the 
world remains significant.9 

According to Lasota et al., 22% of all deaths from 
suicide can be attributed to the use of alcohol.10 Alcohol 
not only increases the risk of suicide but also other au-
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http://www.ejcem.ur.edu.pl
https://orcid.org/0000-0002-5030-9546
http://dx.doi.org/10.15584/ejcem.2024.3.2
mailto:agata_kawalec%40wp.pl?subject=
mailto:agata.kawalec%40uni.opole.pl?subject=


492 European Journal of Clinical and Experimental Medicine 2024; 22 (3): 491–497

to-aggressive behaviors.11,12 The devastating influence of 
chronic alcohol consumption on human health is well 
established. Even authors who document the associa-
tion of moderate wine consumption in a Mediterranean 
diet model with health benefits, underline the neces-
sity to promote behavioral education to prevent abuse 
among young people.13 

Greń et al. underline that the harm associated with 
psychoactive substances can be different in different 
people due to the fact, that the influence of psychoac-
tive substances results from the interaction of many fac-
tors.14 According to the Drug, Set & Setting model, these 
factors include for example individual susceptibility and 
expectations of the substance’s effects.14 A recent meta-
analysis of 33 databases from alcohol use studies indi-
cates that the amount and frequency of alcohol drinking 
alone explained only about 23% of the variance in relat-
ed harms among college students.15 

Wysokińska et al. showed that the knowledge of al-
cohol consumers about the negative effects of alcohol 
consumption on health is insufficient.16 The consumers 
were not aware of the term “standard drink” for ethyl al-
cohol and underestimated the energy value of alcoholic 
beverages and the health consequences of excessive con-
sumption.16 There was a lack of knowledge on the im-
pact of ethyl alcohol on pregnancies, and lactation.16 

In Italy a cross-sectional Study on Dietary Supple-
ments Consumption – DiSCo was carried out involving 
undergraduate students from public universities locat-
ed in northern, central, and southern Italy to investigate 
the elements of young adults’ lifestyle.17 

Aim
To characterize the use of nicotine and alcohol among 
Polish university students. 

Material and methods
The cross-sectional study “DiSCO” (Dietary Supple-
ments Consumption of Undergraduate Students) is real-
ized among Polish students in co-operation with Italian 
Universities. 

The questionnaire designed by the Italian team 
(questions about lifestyle, use of alcohol and nicotine, 
etc.) was translated from Italian into Polish. The Italian 
team adapted to the Italian language and the guidelines 
of the Italian Ministry of Health the questionnaires used 
in the studies of Malinauskas et al. and Barnes et al. and 
structured in a Google module.17-20 The questionnaire 
included questions about the sociodemographic infor-
mation, behavioral features of participants, alcohol use, 
amount of weekly time spent in moderate-vigorous ac-
tivities, and practice of sport, and specifically investi-
gated the undergraduates’ habits of dietary supplement 
consumption.17 The study was performed by the princi-
ples of the Declaration of Helsinki after the ethical ap-

proval was obtained from the research committee of the 
University of Rome “Foro Italico” (approval no. Univer-
sity Research Committee (CAR) 104/2021).17

To make sure that there was no misunderstanding 
in the questions the translation of the questionnaire 
from Italian to Polish also took place in the other direc-
tion – from Polish to Italian.

The anonymous online survey was created with the 
use of a Google module and distributed via the Inter-
net to the Polish students. The distribution took place 
directly by the teachers who gave the students a link to 
the online questionnaire, also the QR code was generat-
ed and distributed via posters on the university campus 
and advertisements on social media.

A total of 294 students participated in the study. 
Among 294 participants of the study, there were 202 
women (mean age: 21.77; median: 21; SD: 2.46) and 92 
men (mean age: 22.73; median: 22; SD: 2.89). The stu-
dents studied medicine (170), psychology (68), food 
technology and human nutrition (15), human biology 
(13), quality management and food analysis (6), phar-
macology (4), medical analytics (3), dentistry (12), 
nursing (1), and biotechnology (1), robotics (1). The 
data were collected from 01.02.2022 to 30.06.2023.

The database was created in Excel. The statistical 
analysis was performed with the use of Excel (Fisher’s 
exact test; Chi2 test; a significance level p<0.05). 

To perform the Italian part of the study ethical ap-
proval was obtained from the research committee of the 
University of Rome “Foro Italico” (approval no. Univer-
sity Research Committee (CAR) 104/2021). However, to 
perform the study in Poland also the Bioethics Commit-
tee of the Medical University in Poland gave a positive 
opinion about the study (KB 240/2022).  

Results
The participants were asked a question about the use 
of alcohol in the last six months. In 89.8% the answers 
were positive. 182 female and 82 male students drank 
alcohol during the last 6 months. Among the students 
who did not drink alcohol were 20 women and 10 men 
(p>0.05). 

Table 1. The use of alcohol and nicotine products by 
students according to sex

Question Answer Women Men Chi2 test

n % n % p

Have you used tobacco products (cigarettes, 
roll-your-own tobacco, pipe tobacco, cigars, 
cigarillos, e-cigarettes, smokeless tobacco 

products in the last 1 year)?

no 132 65.35 54 58.7

0.273
yes 70 34.65 38 41.3

Have you consumed alcohol in the last 6 
months?

no 20 9.9 10 10.87
0.799

yes 182 90.1 82 89.13

The students were also asked if they used tobacco 
products (cigarettes, roll-your-own tobacco, pipe to-
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bacco, cigars, cigarillos, e-cigarettes, smokeless tobacco 
products) in the last 1 year. In 36.7% the answers were 
positive (70 women and 38 men). Among students who 
did not use tobacco products last year were 132 women 
and 54 men (p>0.05) (Table 1). No differences were seen 
among students in different age groups (Table 2).

Table 2. The use of alcohol and nicotine products by 
students in different age groups
Question Answer 19–23  

years old
≥24  

years old
Chi2 test

n % n % p

Have you used tobacco products (cigarettes, 
roll-your-own tobacco, pipe tobacco, cigars, 
cigarillos, e-cigarettes, smokeless tobacco 
products in the last 1 year)?

no 130 61.32 56 68.29 0.266

yes 82 38.68 26 31.71

Have you consumed alcohol in the last 6 
months?

no 18 8.49 12 14.63 0.119

yes 194 91.51 70 85.37

The analysis of the frequency and type of nicotine 
products used by students did not reveal any significant 
differences among the sexes and age groups (Tables 3 
and 4). Most of the students declared to occasionally use 
nicotine products (up to 3 times a week), most often tra-
ditional cigarettes or shredded tobacco. 

Table 3. Frequency and types of used nicotine products by 
female and male students

Total Women Men p

Frequency of use n % n % n %

Yes, but I quit within a year 6 5.56 3 4,29 3 7.89 0.549

Yes, at least once a day 40 37.04 24 34.29 16 42.11

Yes, 4 to 6 times a week 6 5.56 5 7.14 1 2.63

Yes, occasionally/ up to 3 times a week 56 51.85 38 54.29 18 47.37

Type of nicotine products

electronic cigarettes (e-cigarettes) 30 27.78 22 31,43 8 21.05 0.450

tobacco heating products (e.g. IQOS, GLO, 
JUUL, etc.)

11 10.19 6 8.57 5 13.16

traditional cigarettes or shredded tobacco 67 62.04 42 60.00 25 65.79

Table 4. Frequency and types of used nicotine products in 
different age groups

Total 19–23 
years old

≥24 years 
old

p

Frequency of use n % n % n %

Yes, but I quit within a year 6 5.56 5 2.36 1 1.22 0.719

Yes, at least once a day 40 37.04 32 15.09 8 9.76

Yes, 4 to 6 times a week 6 5.56 5 2.36 1 1.22

Yes, occasionally/ up to 3 times a week 56 51.85 40 18.87 16 19.51

Type of nicotine products

electronic cigarettes (e-cigarettes) 30 27.78 26 12.26 4 4.88 0.269

tobacco heating products (e.g. IQOS, GLO, 
JUUL, etc.)

11 10.19 8 3.77 3 3.66

traditional cigarettes or shredded tobacco 67 62.04 48 22.64 19 23.17

Most students consume alcohol 2-4 times a month, 
most often regardless of the meals. The analysis of the 
frequency and circumstances of alcohol consumption 

did not reveal any significant differences among the sex-
es and different age groups (Tables 5 and 6).

Table 5. Frequency and circumstances of alcohol 
consumption by female and male students

Total Women Men p

Frequency n % n % n %

2-3 times a week 44 16.67 31 17.03 13 15.85 0.353

2-4 times a month 123 46.59 81 44.51 42 51.22

4 times a week or more 3 1.14 0 0 3 3.66

once a month or less 94 35.61 70 38.46 24 29.27

Circumstances

most often regardless of meals 206 78.03 144 79.12 62 75.61 0.524

usually with a meal 58 21.97 38 20.88 20 24.39

Table 6. Frequency and circumstances of alcohol 
consumption in different age groups

Total 19–23 years old ≥24 years old p

Frequency n % n % n %

2-3 times a week 44 16.67 32 15.09 12 14.63 0.947

2-4 times a month 123 46.59 89 41.98 34 41.46

4 times a week or more 3 1.14 2 0.94 1 1.22

once a month or less 94 35.61 71 33.49 23 28.05

Circumstances

most often regardless of meals 206 78.03 156 73.58 50 60.98 0.119

usually with a meal 58 21.97 38 17.92 20 24.39

Evaluation of the concomitant consumption habits 
evaluated that 104 (35.37%) students admitted to con-
suming alcohol and using nicotine products. 

Discussion
The main advantage of the study is the fact that it uses 
the same questionnaire to study undergraduate students’ 
lifestyles in different countries. Because the cross-sec-
tional study “DiSCO” (Dietary Supplements Consump-
tion of Undergraduate Students) is realized in other 
countries it facilitates the comparison between Polish 
and Italian students. Similarly to Polish students, most 
students do not smoke and no differences were found 
in smoking habits between the sexes.17 However, the re-
sults indicate that smoking is more popular among Pol-
ish male students because in Italy 63% of them do not 
smoke (in Poland 58.3%).17 However, among female stu-
dents, more non-smokers were in Poland than in Italy 
(65.5% vs. 63.3%).17 In the study realized among stu-
dents in Southern Thailand 93.3% of participants did 
not smoke.21 No differences were found among the nic-
otine products chosen by Polish students. The study re-
alized among the students of medical colleges in Saudi 
Arabia men were more prone to e-cigarette use than 
women.22 

It is worth noticing that medical students represent 
significant percentage of the participants of the study. It 
can be explained that the study is realized by researchers 
from medical universities. Moreover, it can be assumed 
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that medical students are more interested in the topic of 
health than other students. 

Prijić et al. noticed that even medical students use 
cigarettes during studies despite their knowledge about 
the health effects of smoking.6 They underline the role 
of the proper local environment in increasing the moti-
vation for smoking cessation, for example, all the hospi-
tals and university campuses should be smoke-free.6 In 
their opinion, the government is responsible for mobi-
lizing the public media, school educators, youth organi-
zations, and universities to keep schools and universities 
smoke-free.6

It is important to underline that in this study, the 
number of “light smokers” (62) was much higher than 
the number of most probably “heavy smokers” (addict-
ed to nicotine) (40). These findings indicate that the 
questions probably were confusing for the respond-
ers and the answers could not reflect the situation. In 
the next study, with a higher number of participants, it 
would be worth considering the modification of the Ital-
ian questionnaire. For example, in the section “Frequen-
cy of use” should also be the answer “Yes, but I quit.”. 
Moreover, it would be also useful to add the following 
questions: “If you are a smoker, when do you light your 
first cigarette in the morning after you get up from the 
bed - within 30, 45, 60 minutes, or later?”, “How many 
cigarettes a day do you usually smoke?”, “If you smoke 
occasionally, not every day, how many cigarettes a week 
do you smoke?”. In this way, the obtained data on smok-
ing tobacco or other tobacco/nicotine products would 
be more adequate.  In addition, it would be interesting 
to know how many students ‘light smokers’ would be 
candidates for easier weaning from smoking because 
they only have a psychological addiction. On the other 
hand, for “heavy smokers” it is very difficult to quit be-
cause they have both a physical and psychological ad-
diction.

The use of e-cigarettes is a relatively new and im-
portant aspect of nicotine addiction. According to 
Mroczek et. al., who conducted a questionnaire sur-
vey in 2022–2023 in a group of 79 medical students (47 
women and 32 men) aged 19–37 at the Medical Univer-
sity of Silesia in Katowice, the vast majority of respon-
dents were exposed to passive smoking of e-cigarettes.23 
Moreover, many students did not know the harmful sub-
stances contained in e-cigarette smoke and e-cigarettes 
were often considered to be a healthier nicotine delivery 
system than cigarettes and supposed to help quit smok-
ing.23 Thus, the knowledge concerning the harmful ef-
fects of e-cigarette usage (such as increasing the risk of 
cancer or cardiac ischemia) should be disseminated, es-
pecially about the toxic compounds contained in e-ciga-
rette smoke.23 On the other hand, Mroczek et al. suggest 
that the awareness of the harmfulness of the e-cigarette 
aerosol is not bringing about any change in social be-

havior, even among young people studying medicine.23 
Mroczek suggests that the solution could be the intro-
duction of regulations banning e-cigarette smoking 
in public spaces in the future.23 It could be a promis-
ing option. Opoczyńska-Świeżewska et al. indicate that 
the respondents who participated in the study aimed to 
gather the opinions of smokers, non-smokers, and those 
who had quit smoking regarding the smoking ban (con-
cerning traditional tobacco products) in public places, 
expressed satisfaction with the smoking ban in public 
places.24 

Similarly to Italian students, most Polish students 
used alcohol two to four times in 1 month.17 In Italian 
students, alcohol consumption differed among sexes.17 
Women significantly more often did not consume al-
cohol than men (16.7% vs. 11.4%, p=0.008).17 In Pol-
ish students alcohol consumption was similar among 
sexes and fewer students declared not to consume al-
cohol (9.9% of women and 10.87% of men). The study 
realized among the Swedish students also did not detect 
significant differences between the proportions of male 
and female students concerning engagement in alcohol 
use.25 However, significant differences between sexes 
were found in hazardous alcohol use by Spanish univer-
sity students.26 In general, alcohol consumption was less 
frequent among university students in Southern Thai-
land.21 Only 36% of them reported consuming alcohol 
in the last 6 months.21 However, the fact that 71.8% of 
participants declared the Islamic religion can play a role 
in this situation.21 The authors noticed that Muslim stu-
dents were less likely to consume alcohol.21 There were 
also significant differences between the sexes.21 Males 
reported drinking more than females.21 The cultur-
al differences in alcohol consumption were confirmed 
by Chu et al. who compared the alcohol consumption 
among Chinese and German university students and 
demonstrated a much lower consumption of alcohol in 
Chinese students.27

Gambles et al. suggest that the consumption of al-
cohol among students is related to the perception of a 
heavy-drinking student culture.28 Moreover, it is also 
determined by the knowledge about how drinking al-
cohol helps successful integration with peers.28 Singh 
noticed that male students use alcohol as a source of 
courage to enact hegemonic heterosexual masculini-
ties.29 Moreover, the author concluded that when alco-
hol is seen as a tool to enhance men’s capacity to control 
women, it is also used to explain men’s loss of control 
over their behavior.28

Gajda et al. aimed to characterize the determinants 
of alcohol consumption among medical students and 
analyzed data from the POLLEK cohort study on alco-
hol consumption and possible influencing factors. They 
revealed that 30.9% of students were hazardous drinkers 
according to the AUDIT test.30 The risk factors of haz-
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ardous/harmful drinking according to the results of this 
study were male gender and smoking cigarettes.30 The 
worrisome discovery was the fact that in own study the 
evaluation of the concomitant consumption habits in 
the study group indicated that 35,37% of students con-
sume alcohol and use nicotine products. 

Alcohol consumption in Polish society is a known, 
and widely discussed problem. The results of Wilczyński 
et al. show that 95.5% of Polish students use it with a sig-
nificant tendency towards overusing it.31 They revealed 
that their study group 3.32% of students may be in the 
group of a high alcoholism risk.31

The researchers confirm the negative impact of al-
cohol consumption on female health, especially the in-
creasing risk of breast cancer.8 Also, the link between 
alcohol consumption during pregnancy and adverse 
birth outcomes is well documented.22-32 The expected 
differences in alcohol consumption between women 
and men were not confirmed in the results of the own 
study. 

Moreover, the fact that the differences between gen-
ders in the amount of alcohol consumed are blurred was 
noticed by other Polish authors. Brodziak-Dopierała et 
al. performed a study in a group of 196 students from 
two Silesian universities.34 The authors also noticed that 
the popularity of alcohol use by students is associated 
with the fact that some of them already used alcohol 
during adolescence.34 

The realized study has some limitations. The pre-
sented data are preliminary results. Thus, more partici-
pants should be recruited to obtain more representative 
data for the whole population of Polish undergraduates. 
Moreover, the questionnaire was self-reported, which 
is related to the possibility of under- or overestimation 
of some habits. The fact that the questionnaire was de-
signed to characterize different aspects of the student’s 
lifestyle (mainly dietary supplement consumption) and 
translated from Italian to Polish, restricted the number 
of additional questions asked about nicotine and alcohol 
use due to length limitation. 

The results of the study indicate the need for pre-
vention. Wysokińska et al. proposed to conduct educa-
tional activities, taking into account the participation 
of  health professionals and educational institutions, 
aimed at increasing consumer awareness of the impact 
of ethanol on health.16 

The study of Bujalski aimed to investigate the prev-
alence of alcohol cancer awareness and examine the im-
pact of drinking and sociodemographic variables on 
alcohol-attributable cancer awareness among the adult 
population in Poland.35 Bujalski’s results confirmed ex-
istence of the considerable differences in cancer aware-
ness regarding different types of alcohol-attributable 
cancer and indicated that over 50%  of the Polish adult 
population is aware that alcohol may affect the aerodi-

gestive tract.35 However, the awareness of alcohol’s 
impact on breast cancer is much lower.35 The author un-
derlines the importance of paying particular attention 
to increased breast cancer risk in public awareness cam-
paigns on cancer and alcohol.35 

However, it seems that increasing knowledge about 
the negative impact of smoking and alcohol consump-
tion on health seems to be insufficient to change human 
behavior. Surprisingly, according to the study of Bryl 
et al. realized on 268 Polish medical students drink-
ing alcohol was a way of coping with stress in students 
of medical faculties.36 These people were aware of the 
negative consequences related to alcohol use. It seems 
essential to create an environment for medical stu-
dents that would enhance healthy stress-coping strate-
gies and promote early prevention of alcohol abuse.36 It 
would be necessary to change young people’s perspec-
tives about alcohol and nicotine use. Case et al. noticed 
the phenomenon of the social stigma evolved as a per-
ceived disadvantage to e-cigarette use.37 Nowadays, a 
socio-ecological approach that pays attention to the in-
dividual, social, and psychological influences seems to 
be the most effective way of reducing the hazardous use 
of alcohol and other substances.38

The advantage of the study is the fact that it uses the 
same questionnaire to study undergraduate students’ life-
styles in different countries. However, at the same time, 
this fact can be a disadvantage, because the questionnaire 
could not be adapted to the Polish population. Moreover, 
the length of the questions due to the questions about 
many elements of lifestyle included in the questionnaire 
sections did not afford the extension. However, in the fu-
ture when performing the study on a larger population 
it would be useful to extend the questionnaire and in-
clude the questions such as the CAGE questionnaire or 
the Fagerstrom Test of Nicotine Dependence. In this way, 
the obtained results would have a greater value.39-41

Conclusion
Alcohol consumption among Polish students is high (al-
most 89.8% of students consume alcohol) and does not 
differ among the sexes. 63.3% of students do not use to-
bacco products. 

Traditional cigarettes or shredded tobacco are the 
most often chosen type of nicotine products.

The need for the implementation of preventive strat-
egies, including the promotion of a healthy lifestyle, and 
education about the negative impact of alcohol and nic-
otine (including e-cigarettes) on human health is crucial.
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ABSTRACT
Introduction and aim. Diabetes mellitus (DM) is a basic metabolic disease of inadequate control of blood glucose levels. Hyper-
glycemia is exacerbated, and type 2 diabetes mellitus (T2DM) progresses both insulin resistance and β-cell dysfunction. Man-
agement of T2DM involves both lifestyle modification and pharmacological therapy. To achieve optimized health outcomes, 
the patient requires adequate knowledge, attitude, and practice, so educating the patients on these diseases is an effective 
strategy to reduce complications of T2DM. 
Material and methods. This is a cross-sectional study which was conducted from August 2022 to January 2023. A total of 200 partic-
ipants were enrolled with inclusion criteria to determine the knowledge, attitude, and practice of type 2 diabetes mellitus patients.
Results. The mean knowledge, attitude and practice (KAP) was 71.5%, 87.5%, and 40% respectively. There is a significant asso-
ciation between knowledge, attitude, practice questions, and socio-demographic characteristics. Education was strongly asso-
ciated with having higher knowledge scores (p=0.001).
Conclusion. The study’s conclusions made clear the necessity of well-planned interventions to raise T2DM awareness among 
patients with low levels of education. Patients with T2DM may benefit from well-designed educational programs that encour-
age healthy behavior and these interventions can improve the quality of life of patients in rural region of Tamil Nadu.
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Introduction
Diabetes mellitus (DM) is a basic metabolic disease of 
inadequate control of blood glucose levels. The main 
subtypes of DM are type 1 DM and type 2 DM which clas-
sically result from defective insulin secretion (T1DM) and 
action (T2DM).1 Type 2 diabetes mellitus is thought to af-
fect middle-aged and older individuals who have chronic 
hyperglycemia as a result of poor lifestyles and nutrition-
al choices. Whereas, T1DM is thought to manifest in chil-

dren or teenagers. Since the pathophysiology of T1DM and 
T2DM are very diverse from one another, each type has a 
separate etiology, presentation, and course of treatment. In 
India, 77 million people were estimated to have diabetes in 
2019, and by 2045, that number is projected to reach over 
134 million.2,3 Rising incidence in India is linked to chang-
es in lifestyle as well as urbanization and fast industrial-
ization. Diabetes and its mostly preventable consequences 
are progressing at an accelerated rate due to several fac-
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tors, including poor awareness and habits among diabet-
ic individuals. Diabetes prevalence ranged from 5.4% in 
north-eastern states to as high as 15.5% in the southern 
Indian state of Tamil Nadu, according to epidemiological 
research carried out across the nation.5 Due to their lower 
socioeconomic status and lack of education, the majority 
of individuals are still susceptible to lifestyle disorders like 
diabetes and hypertension. Diabetes patients have a high-
er incidence of stroke and coronary heart disease than the 
general population. Complications such as diabetic kid-
ney disease, diabetic retinopathy, and diabetic neuropathy, 
which are common in patients with inadequate glycemic 
control, worsen their quality of life. Approximately, 57% of 
these individuals remain undiagnosed.6-8 Type 2 diabetes 
mellitus, which accounts for the majority of the cases, can 
have multi-organ complications, broadly divided into mi-
crovascular and macrovascular complications. Blood glu-
cose levels become usually high when the feedback loops 
between insulin action and insulin production are not 
working properly. As a result of decreased insulin secretion 
caused by cell malfunction, the body’s ability to maintain 
physiological glucose levels is constrained. On the other 
side, insulin resistance helps to reduce glucose uptake in 
adipose tissues, muscles, and the liver while increasing glu-
cose synthesis in the liver. Even while all these processes 
occur early in the pathophysiology and help to cause the 
disease to manifest, β-cell dysfunction is typically more 
severe than insulin resistance. However, hyperglycemia is 
exacerbated, and T2DM progresses if both insulin resis-
tance and β-cell dysfunction are present.7,8 Management of 
T2DM involves both lifestyle modification and pharmaco-
logical therapy.9

Several studies that were conducted to assess the 
knowledge, attitude, and practice of patients with T2DM 
emphasized the need for patients to have a greater under-
standing of the disease’s prevention, diagnosis, mitigation 
of risk factors, and reduction of consequences. It has been 
suggested that educating patients on their condition is an 
effective approach for lowering T2DM complications and 
achieving better blood glucose control.10 Increased un-
derstanding most likely could enhance patients’ attitudes 
and practices regarding their conditions.11 Prior research 
has demonstrated that patients with better knowledge of 
their type 2 diabetes and its complications reported better 
treatment adherence when compared to those with inad-
equate understanding of the condition. It’s been suggest-
ed that T2DM patients might have better blood glucose 
management if they were aware of their condition.12 The 
patient’s health and quality of life may be enhanced by 
this. Furthermore, negative attitudes were linked to poor 
blood glucose control and a higher likelihood of compli-
cations. Prior research has demonstrated differences in 
the knowledge, attitude, and practices of T2DM patients 
in primary and tertiary healthcare settings in India, Saudi 
Arabia, Sri Lanka, and Ethiopia.14,16 Evaluating diabetes 

knowledge has always been a critical component of as-
sessing diabetes patients overall. A study by Al-Qazaz et 
al. found that patients are more likely to adhere to their 
treatment regimen and have fewer issues linked to their 
illness if they are better informed about their condition 
and its implications.17 Despite the large number of stud-
ies that has been done worldwide, people in rural regions 
still don’t know enough about diabetes. Hence, to achieve 
optimized health outcomes, the patient requires adequate 
knowledge, attitude, and practice, it has been argued that 
educating patients on these diseases was an effective strat-
egy to reduce complications of T2DM and achieve im-
proved control over blood glucose.20 Therefore, this study 
assesses the knowledge, attitude, and practice among 
type 2 diabetes mellitus patients in a rural region in Tamil 
Nadu about their disease.

Aim
The current study is to determine the knowledge, attitude, 
and practice of type 2 diabetes mellitus patients and the 
secondary objective is to find out the association between 
socio-demographic characteristics and KAP questions by 
categorizing the questions by good score and poor score.

Material and method
Study design, study period, and study population
We adopted a cross-sectional study design to evaluate 
the knowledge, attitudes, and practices of type 2 dia-
betes mellitus patients for a period of 6 months (From 
August 2022 to January 2023) in a primary health care 
hospital in a rural region, Chennai, Tamil Nadu, India. 
The study population was type 2 diabetic mellitus pa-
tients who visited the outpatient department during the 
study period and fulfilled the inclusion criteria.

Study variables
The dependent variables were knowledge, attitude, and 
practice, and the independent variables were age, gender, 
marital status, employed status, and educational status.

Sample size
The required sample size was calculated by using a single 
population proportion formula. Therefore, the propor-
tion was taken at 50%, and the sample size calculation 
was made as the following proportion of the study with 
95% confidence intervals (CI) and 5% margin error. n=z2 

p(1–p)/w2, where n=sample size, p=proportion (50%), 
w=margin error (5%), z=1.96 confidence level, and 
n=1.962(0.5(1−0.5)/(0.05)(0.05)=194.6. Considering the 
5% nonresponse rate, the sample size was 200. Totally, 
200 participants were enrolled meeting the criteria. 

Inclusion and exclusion criteria
Type 2 diabetes mellitus patients who are taking oral 
hypoglycemic drugs and willing to take part in the 
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study, and giving consent were included in the study. 
The type 1 diabetes mellitus patients, patients with seri-
ous co-morbidity conditions such as heart disease, and 
chronic kidney disease, patients taking insulin, patients 
with hearing impairment, mental health problems, and 
those unable to supply the necessary information were 
excluded from the study. 

Data collection
Sociodemographic variables
The first section of the survey included questions about the 
participant’s demographics, such as their age, gender, mar-
ital status, employed status and educational status, month-
ly income, duration of diabetes, fasting blood glucose, 
postprandial blood glucose, HbA1c, and body mass index. 

Knowledge, attitude, and practice (KAP) questionnaire
The second section consisted of the knowledge, attitude, 
and practice (KAP) questionnaire. The KAP question-
naire comprised 18 questions (knowledge: 7; attitude: 5; 
and practice: 6). KAP scores were calculated such that 
correct answers were assigned a score of 1 (one), where-
as wrong answers were assigned a score of 0 (zero). Par-
ticipants who correctly responded to more than 50% of 
knowledge, attitude and practice assessing questions were 
considered as having good knowledge, attitude and prac-
tice towards type 2 diabetes mellitus whereas those who 
scored ≤50% were considered as having poor knowledge, 
attitude, and practice towards type 2 diabetes mellitus.

Translation validity
In Tamil Nadu, Tamil is the primary language spoken. 
Thus, utilizing a standardized forward-backward transla-
tion process, the English survey questionnaire was first 
translated forward into Tamil and then backward into 
English. The English version was translated into Tamil by 
two separate bilingual translators working independent-
ly. To produce a translation that more closely mimics the 
original instrument, one translator was aware of the top-
ics the questionnaire aimed to measure. The other trans-
lator was unable to identify any discrepancies between 
the two translations because she was unaware of the sub-
ject matter. The two translators discussed and resolved 
any discrepancies that had been raised.

Face validity, pilot testing, internal consistency, and reliability
Three experts with prior experience with T2DM exam-
ined the study tool. Using a Likert scale of 1 to 5, the 
researchers – physicians (n=1) and pharmacists (n=2) – 
rated each item’s relevance (1 being completely irrelevant, 
and 5 being highly relevant). Excluded were items that re-
ceived ratings of either not relevant at all or not relevant 
from all researchers. All researchers assessed the items 
as highly relevant or relevant, so they were kept. Discus-
sion and agreement were used to settle ambiguous issues. 

Twenty patients participated in pilot research to exam-
ine the study tool’s readability and comprehension of the 
questions. The test-retest approach was employed to eval-
uate the stability of the scores across a brief time frame. 
Each questions were asked to the 20 patients twice. There 
was a brief break of thirty minutes to an hour between 
each round. Pearson’s correlation was used to establish a 
link between the scores from the two rounds. A Pearson’s 
correlation coefficient of 95% (95%CI=91.2 to 98.7%) 
with a p-value of less than 0.001 suggested excellent score 
stability. >80% was the predetermined threshold for ac-
ceptable coefficients, as it was in earlier research. The 
study tool’s items were evaluated for internal consisten-
cy using Cronbach’s alpha statistics. A Cronbach’s alpha 
of 74.2% suggests that the test items had strong internal 
consistency. Between 70 and 95% were the acceptable co-
efficients that were predetermined.

Data collection procedure
The data were collected by the structured questionnaire, 
which contains different items like sociodemographic 
and KAP. Participants signed a written informed consent 
form after receiving a thorough explanation of the study’s 
aims and objectives before the data collection. A face-to-
face interview was undertaken to collect the data.

Statistical analysis
This study was analyzed using the student t-test with 
a 95% level of significance and a p-value of <0.05 is con-
sidered significant. The obtained data will be statistically 
analyzed with the help of SPSS software (IBM< Armonk, 
NY, USA) to find out the association between socio-demo-
graphic characteristics and KAP questions. A continuous 
and categorical analysis was conducted on the following 
variables: age, duration of diabetes, BMI, fasting plasma 
glucose, postprandial plasma glucose, and HbA1c. The 
Mann-Whitney U test and the Kruskal-Wallis test were 
used to compare categorical data. The correlation between 
variables was evaluated using Spearman’s rank correla-
tion. We used multivariate linear regression to compensate 
for confounding variables. The model kept every variable 
that was used in the Kruskal-Wallis and Mann-Whitney 
U tests. The following were included as continuous vari-
ables: age, time from diagnosis, BMI, plasma glucose levels 
during fasting and postprandial periods, and HbA1c. The 
coefficients were expressed as changes per unit of change. 

Ethical considerations
The study was ethically approved by the institution-
al ethics committee (approval number 2148/2022). Ev-
ery procedure used in this investigation that involved 
human participants complied with the 1964 Helsin-
ki Declaration and its later revisions or similar ethical 
standards, as well as the ethical norms of the institution-
al and/or national research committee.
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Results
Sociodemographic and clinical characteristics
Among 200 participants, table 1 shows that most of 
the participants were from the age group - >55 years 
(65.5%); Gender – male (50%); Marital status – married 
(91.5%); Employment status – employed (60%); Educa-
tional status – educated (87%). 105 (52.5%) had their 
usual fasting plasma glucose level of more than 140 mg/
dL, 102 (51%) had their usual postprandial plasma glu-
cose level of more than 200 mg/dL, 101 (50.5%) had 
their HbA1c level more than 7%, and 108 (54%) had a 
BMI of more than 25 kg/m2 .

Table 1. Sociodemographic and clinical characteristics
Socio-demographic  and clinical characteristics n Percentage (%)

Age (years)

 <55 69 34.5

≥55 131 65.5

Gender 

Male 110 50

Female 90 45

Marital status

Single 12 6

Married 183 91.5

Divorced/widowed 5 3

Employment status

Unemployed 80 40

Employed 120 60

Educational status

Educated 174 87

Uneducated 26 13

Monthly income (in rupees)

≤20,000 158 79

Up to 50,000 42 21

>50,000 2 1

Duration of diabetes (years)

≤7 103 52

>7 97 49

Fasting plasma glucose (mg/dL)

<140 95 47.5

≥140 105 52.5

Postprandial plasma glucose (mg/dL)

<200 98 49

≥200 102 51

HbA1c (%)

<7 99 49.5

≥7 101 50.5

Body mass index (kg/m2 )

<25 92 46

≥25 108 54

Knowledge, attitudes, and practices concerning type – 2 
diabetes mellitus
Table 2 shows the knowledge of the participants where 
the mean score is 143 (71.5%) of the participants gave 
the correct answer. Among these 7 knowledge questions 
majority of the participants, n=143 (71.5%) answered 

correctly for question 5 (What are the various symptoms 
of diabetes?).

Table 2. Knowledge of the participants 
No. of participants 

with correct answer (n)
Percentage  

(%)

Whether I am aware that diabetes is a disease 192 96

What type of diabetes do you have 56 28

What is the level of blood sugar to diagnose diabetes 143 71.5

Is there positive family history necessary for 
development of diabetes

189 94.5

What are the various symptoms of diabetes 196 98

What occur if diabetes is not treated 127 63.5

What are the complications of diabetes 99 49.5

Mean score 143 71.5

Table 3. Attitude of the participants 
No. of participants 

with correct answer(n)
Percentage  

(%)

Should the patient follow a controlled and planned 
diet to prevent diabetes

198 99

Should we visit to physician regularly 190 95

Do you think regular oral hypoglycemic medication is 
important in diabetes

172 86

Do you think an estimation of blood sugar level is 
important

191 95.5

Should we exercise regularly for healthy life 124 62

Mean score 175 87.5

Table 4. Practice of the participants
No. of participants 

with correct answer(n)
Percentage  

(%)

When was your blood pressure measured last 53 26.5

When was your last consultation with your physician 94 47

When was your last urine examination done 67 33.5

When did you have your last lipid profile checked 50 25

When was your blood sugar level checked last 186 93

When did you have gone for exercise last 30 15

Mean score 80 40

Table 3 shows the attitude of the participants where 
the mean score is 175 (87.5%) of the participants gave 
the correct answer. Among these 5 attitude questions 
majority of the participants, n=198 (99%) answered 
correctly for question 4 (Do you think an estimation of 
blood sugar level is important?).

Table 4 shows the practice of the participants where 
the mean score is 80 (87.5%) of the participants gave the 
correct answer. Among these 6 practice questions ma-
jority of the participants, n=186 (93%) answered cor-
rectly for question 5 (when was your blood sugar level 
checked last?).

Table 5 shows the knowledge, attitude, and practice 
scores showed a moderately positive connection (p-val-
ue < 0.001) when the continuous variables were cor-
related. The results showed that knowledge scores had 
a positive correlation with monthly income (Spearman’s 
rho=0.16, p=0.001) and a negative correlation with age 
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(Spearman’s rho=−0.22, p<0.001), duration of diabe-
tes (Spearman’s rho=−0.17, p=0.006), fasting plasma 
glucose (Spearman’s rho=−0.17, p=0.05), postprandial 
glucose (Spearman’s rho=−0.08, p=0.019), and HbA1c 
(Spearman’s rho=−0.13, p<0.001). Positive attitude 
scores were inversely linked with plasma glucose lev-
els during fasting (Spearman’s rho=−0.19, p<0.37), after 
meals (Spearman’s rho=−0.13, p= 0.001), HbA1c (Spear-
man’s rho=−0.2, p=0.001), and body mass index (Spear-
man’s rho=−0.18, p=0.002). Practice scores correlated 
negatively with age (Spearman’s rho=−0.10, p<0.001), 
duration of diabetes (Spearman’s rho=−0.02, p<0.001), 
fasting plasma glucose (Spearman’s rho=−0.16, p=0.14), 
postprandial plasma glucose (Spearman’s rho=−0.21, 
p=0.001), HbA1c (Spearman’s rho=−0.20, p<0.001), and 
BMI (Spearman’s rho=−0.21, p=0.001).

Table 6 shows that the overall KAP questions as-
sessment where shows age group <55, gender – female, 
marital status – married, employed status – employed, 
educational status – educated,  fasting blood sugar 
<140 mg/dL, postprandial plasma glucose <200 mg/
dL, HbA1c <7%, body mass index <25 kg/m2  have the 
good significant score comparing to another batch of 
socio-demographic and clinical characteristics and was 
analyzed using the student t-test with a 95% level of sig-
nificance and a p<0.05 is considered significant.

Table 7 shows the excluded confounding variables 
and finds predictors of greater knowledge, attitude, and 
practice scores, a multiple linear regression model was 
applied. The model’s R2 was 0.22, with a p-value less than 
0.001. According to the model, education was highly cor-
related with greater knowledge scores (p<0.001). 

Discussion
Diabetes is a chronic metabolic condition marked by high 
blood glucose (also known as blood sugar), which over 
time can seriously harm the heart, blood vessels, eyes, 
kidneys, and nerves. Type 2 diabetes is the most preva-
lent type and typically affects adults. It develops when the 
body stops producing enough insulin or grows resistant 
to it. Type 2 diabetes prevalence has massively increased 
during the last three decades in countries of all income 
levels.19 Our goal was to find out the Knowledge, attitude, 
and practice among type 2 diabetes mellitus patients find 
the association between socio-demographic characteris-
tics, and identify the obstacles to poor compliance.

Table 5. Correlation between knowledge, attitude, and practice scores with socioeconomic and clinical variables of the patients
Variable Knowledge score Attitude score Practice score Age Monthly income Duration of diabetes HbA1c FBS PPBS BMI

Knowledge score Rho - 0.26 0.45 −0.22 0.16 −0.17 −0.13 −0.17 −0.08 −0.01

p <0.001 <0.001 < 0.001 0.001 0.006 0.001 0.05 0.019 0.05

Attitude Score Rho 0.29 - 0.35 0.001 0.05 0.005 −0.2 −0.19 −0.13 −0.18

p <0.001 <0.001 0.741 0.145 0.354 0.001 < 0.37 0.001 0.002

Practice score Rho 0.37 0.48 - –0.10 0.12 – 0.02 – 0.20 – 0.16 – 0.21 – 0.21

p <0.001 <0.001 0.001 0.11 < 0.001 < 0.001 < 0.14 0.001 0.001

Table 6. The association between the sociodemographic 
and clinical characteristics and KAP questions
Sociodemographic and clinical 
characteristics

Knowledge
(n)

Attitude
(n)

Practice
(n)

Good Poor Good Poor Good Poor
Age (years)
<55 87 46 67 47 23 45
≥55 44 23 36 68 112 20
p 0.002 0.016 0.003 0.012 0.008 0.005
Gender 
Male 45 77 62 42 40 69
Female 56 22 66 30 78 13
p 0.005 0.007 0.004 0.001 0.009 0.018
Marital status
Single 5 2 4 3 3 3
Married 89 78 116 52 122 46
Divorced/widowed 19 7 15 10 12 14
p <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001
Employment status
Unemployed 76 21 45 65 18 12
Employed 97 6 79 11 126 44
p 0.0041 0.0034 0.0078 0.0013 0.0065 0.0032
Educational status
Educated 100 3 112 10 119 23
Uneducated 29 68 45 33 19 39
p 0.009 <0.0001 0.0052 0.003 0.001 0.003
Monthly income (in rupees)
≤20,000 90 27 50 75 35 101
Up to 50,000 45 36 21 53 24 39
>50,000 1 1 1 0 1 0
Duration of diabetes (years)
≤7 64 43 32 76 29 45
>7 23 70 45 47 44 82
Fasting plasma glucose (mg/dL)
<140 98 8 25 106 20 125
≥140 22 72 32 37 17 38
p <0.0001 0.04 0.001 <0.0001 0.02 <0.0001
Postprandial plasma glucose 
(mg/dL)
<200 106 24 12 99 36 87
≥200 63 7 22 67 18 59
p <0.0001 0.03 0.002 0.001 0.009 0.006
HbA1c (%)
<7 80 41 34 67 16 58
≥7 42 37 29 70 52 74
p <0.0001 0.005 0.004 <0.0001 0.001 0.001
Body mass index (kg/m2 )
<25 78 22 27 77 20 80
≥25 51 49 23 73 39 61
p <0.0001 0.009 0.002 0.005 0.001 <0.0001
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Table 7. Multiple linear regression between 
sociodemographic and clinical variables of the patients 
with knowledge, attitude, and practice scores

Variable
Unadjusted 
coefficients

SE
Adjusted 

coefficients
t p

Knowledge score
Age −0.02 0.30 −0.03 – 0.09 0.589
Gender −0.06 0.22 0.0001 −0.2 0.457
Marital status 0.17 0.32 0.01 0.20 0.396
Employment status −0.10 0.26 −0.06 – 0.72 0.264
Educational status 1.24 0.14 0.32 1.89 0.133
Monthly income 0.39 0.21 0.12 0.56 0.436
Duration of diabetes −0.50 0.33 – 0.07 −1.04 0.734
Fasting plasma glucose 0.23 0.44 0.02 0.16 0.378
Postprandial plasma glucose −0.02 0.03 −0.18 −1.76 0.053
HbA1c 0.04 0.02 0.09 0.92 0.346
BMI 0.01 0.01 0.001 0.001 0.285
Attitude score
Age −0.16 0.25 – 0.07 – 0.92 0.624
Gender 0.12 0.43 0.03 0.50 0.165
Marital status 0.09 0.51 0.001 0.02 0.851
Employment status −0.07 0.25 −0.05 −0.51 0.954
Educational status 0.36 0.66 0.09 0.08 0.856
Monthly income 0.0001 0.14 0.001 −0.01 0.943
Duration of diabetes −0.04 0.19 −0.03 – 0.40 0.385
Fasting plasma glucose 0.06 0.74 0.02 0.90 0.541
Postprandial plasma glucose 0.001 0.01 0.001 −0.02 0.854
HbA1c 0.02 0.01 0.09 0.70 0.388
BMI −0.01 0.01 −0.04 −1.20 0.841
Practice score
Age −0.11 0.28 – 0.02 – 0.45 0.414
Gender −0.03 0.12 −0.01 – 0.23 0.985
Marital status −0.78 0.98 – 0.07 – 0.95 0.855
Employment status 0.02 0.23 0.03 0.12 0.252
Educational status 0.26 0.84 0.08 0.25 0.849
Monthly income −0.01 0.95 −0.06 – 0.18 0.741
Duration of diabetes −0.12 0.84 −0.02 – 0.57 0.282
Fasting plasma glucose 0.63 0.37 0.19 2.03 0.056
Postprandial plasma glucose −0.04 0.02 −0.04 – 0.63 0.036
HbA1c −0.05 0.01 −0.03 – 0.79 0.066
BMI −0.02 0.01 −0.12 −1.12 0.556

The study conducted by Muhammed Alqahtani 
et.al, estimated about 70.9% of the participants had 
good knowledge scores approximately. In this study, 
approximately 71.5 % of the participants scored well 
on knowledge questions, demonstrating similar out-
comes.22 Ravi Kant et.al estimated that 75% of the par-
ticipants had a good attitude score which is nearly the 
same as the present study. While the practice questions 
are considerably lower, the study conducted by Saadi-
az et.al also reported lower practice and attitude among 
type–2 diabetes mellitus patients.11,13 Overall the results 
of knowledge, attitude, and practice scores were found 
to be higher than those reported by Upadhyay et al.6 A 
significant association between knowledge, attitude, and 
practice overall scores with sociodemographic and clin-
ical characteristics similar to that of a study conducted 

by Ng SH et al. also showed that there is a significant as-
sociation between sociodemographic and clinical char-
acteristics and KAP questions (p<0.05).9

The findings of the research brought into focus pa-
tients’ problems in T2DM knowledge, attitudes, and 
practices. In this study, relationships and correlations be-
tween the patient’s clinical and sociodemographic char-
acteristics and knowledge, attitude, and practice were 
found. Furthermore, indicators of increased knowledge, 
decreased attitude, and practice were found. The results 
of this study may help those in the authority of making 
decisions, medical professionals, and patient advocate 
organizations who may need to create treatments to en-
hance the health of T2DM patients. Remarkably, scores 
for knowledge, attitude, and practice showed a moder-
ately favorable association. This could, at least in part, 
corroborate the idea that individuals with type 2 diabe-
tes may be more likely to adopt a positive mindset and 
appropriate behavior if they have an education. Howev-
er, our results showed that 71.5% of patients practiced 
T2DM with a lower attitude and good knowledge. Pa-
tients who met certain criteria performed better on the 
knowledge test: they were under 55 years old, married, 
educated, employed, and had a higher income. They also 
had normal fasting plasma glucose levels of less than 140 
mg/mL, an HbA1c of less than 7%, and a BMI of less than 
25 kg/m2. According to Hearth et al.’s pilot study carried 
out in Sri Lanka, 77% of T2DM patients have moderate to 
above-average awareness of their condition. Studies con-
ducted in various contexts have revealed that T2DM pa-
tients in Mongolia, Sri Lanka, Bangladesh, India, Jordan, 
and Lebanon had varying levels of understanding.31-35 
Higher knowledge scores were substantially correlat-
ed with education when potential confounding vari-
ables were taken into account. The results of this study 
may suggest that patients with higher levels of education 
are more likely to understand their condition and strate-
gies for controlling their blood sugar. Hearth et al.’s study 
demonstrated a positive correlation between education 
and patients increased T2DM knowledge in Sri Lan-
ka. In a similar study, Karaoui et al. demonstrated that 
among patients in Lebanon, a higher degree of education 
was positively connected with a greater understanding of 
type 2 diabetes.36 Fatema et al.’s research in Bangladesh re-
vealed that male T2DM patients knew a great deal more 
about their condition than their female counterparts.37

The study demonstrated that 87.5% of the patients 
had negative opinions regarding their illness. The abili-
ty to maintain a typical fasting plasma glucose level be-
low 140 mg/dL, postprandial plasma glucose level below 
200 mg/dL, HbA1c below 7%, and BMI below 25 kg/m2 
were all positively correlated with attitude ratings. Atti-
tude scores had no correlation with potential confound-
ing variables when we accounted for them. The results 
of this study conflicted with those published by Belsti et 
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al. in Ethiopia, where the patients’ attitudes were linked 
to their income and educational attainment.38 Prior re-
search indicated that compared to patients with lower 
incomes, those with greater incomes may have better 
access to healthcare services, be able to attend routine 
checks and engage in physical activity.

Based on practice, our research revealed that forty 
percent of T2DM patients had less aggressive approach-
es to managing their condition. Lower practice scores 
were recorded by patients who were younger than 55 
years old, educated, and had normal fasting glucose lev-
els of less than 140 mg/dL, postprandial plasma glucose 
of less than 200 mg/dL, HbA1c greater than or equal 
to 7%, and BMI of less than or equal to 25 kg/m2. Our 
findings aligned with those published in various con-
texts in Ethiopia, Bangladesh, Mongolia, Sri Lanka, and 
Lebanon.31-37 According to these studies, which adjusted 
for potential confounding variables, attending a diabetic 
education program was somewhat linked to better prac-
tice scores. Our results may corroborate earlier research 
on the benefits of educational initiatives for enhancing 
health outcomes and patient self-management among 
T2DM patients living in rural region of Tamil Nadu.

Study limitations
First, this study was a cross-sectional study. An interven-
tional design could have permitted enhancing knowledge, 
improved positive attitude, and promoted good practice 
among patients with T2DM about their disease. Second, 
the sample size used in this study was relatively small and 
it might not apply to the entire population because it was 
carried out at a single primary healthcare center located 
in a rural region in Chennai, Tamil Nadu, India. Howev-
er, the sample size used in this study was comparable to 
those used in other studies. Third, since the study was only 
done for six months, it may be difficult to extrapolate the 
results to a larger population because there are fewer data. 
The results of this cross-sectional study cannot be applied 
to a larger population over an extended period. Fourth, a 
convenience sampling method was followed to recruit the 
sample needed for this study. It is noteworthy to mention 
that the sample recruited in this study was diversified by 
the inclusion of patients from both genders, different ed-
ucational levels, and income levels. Finally, the number of 
items relevant to knowledge, attitude, and practice was rel-
atively small. Despite the small number of items, we were 
able to expose the level of knowledge, attitude, and prac-
tice of patients with T2DM concerning their disease.

Conclusion
The current study provides insight into the knowledge 
attitudes, and practices of Tamil Nadu’s rural T2DM 
population. The research found an association and cor-
relation between the knowledge, attitude, and practice 
scores and the clinical and sociodemographic character-

istics of T2DM patients at a primary healthcare facility 
in a rural area of Tamil Nadu. The study’s conclusions 
made clear the necessity of well-planned interventions 
to raise patient’s low educational attainment’s under-
standing of type 2 diabetes. Patients with T2DM may 
benefit from well-designed educational programs that 
encourage healthy behavior. Future research is still re-
quired to determine whether these therapies could help 
T2DM patients in Tamil Nadu’s rural areas achieve bet-
ter health outcomes and a higher quality of life.
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ABSTRACT
Introduction and aim. Pectus excavatum (PE) is a chest wall deformity characterized by a collapse of the rib cage. The Nuss 
procedure, originally intended for pediatric patients, is now also used in adults. The main aim of this study is to investigate 
whether the Nuss procedure can also lead to successful results in adult patients, although it is a widely used treatment method 
in  pediatric patients.
Material and methods. Data from 90 patients (October 2008-May 2020) included age, gender, preoperative findings, Haller 
index, operative details, and postoperative outcomes. The groups were divided into pediatric (<18 years) and adult (≥18 years) 
patients. Mann-Whitney U and chi-square tests were used to assess group differences.
Results. The adult group had a significantly higher bar length and preoperative complaints rate (p<0.05). No significant differ-
ences were found for other parameters (p>0.05).
Conclusion. The Nuss procedure is safe and effective in both pediatric and adult PE patients. Age and preoperative symptoms 
influence surgical planning and outcomes, emphasizing their importance for treatment strategies.
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Introduction
Pectus excavatum (PE) is a congenital deformity char-
acterized by an inward collapse of the sternum due to 
abnormal growth of the cartilaginous parts of the ribs 
on the anterior chest wall. There are symmetrical and 
asymmetrical forms. This condition is four times more 
common in men than in women. Pectus excavatum can 
occur at any age, but is usually recognized in the first 
year after birth and is more common during or after pu-
berty. This deformity is more common in Caucasians. 
Although the etiology of PE is not exactly known, it is as-
sumed that genetic factors play a role. A familial predis-
position is present in 15–45% of patients with PE. There 
is also an association with some genetic syndromes such 

as Marfan syndrome, Ehlers-Danlos syndrome, Noonan 
syndrome and Turner syndrome; however, the exact in-
teraction of these syndromes in the development of PE 
has not yet been clarified.1

The adverse health effects of PE can be physical and 
psychological. Physically, the depression of the sternum 
can put pressure on the lungs and heart, impairing re-
spiratory and cardiac function and causing symptoms 
such as chest pain, shortness of breath and cardiac ar-
rhythmias. Psychologically, it can lead to problems such 
as lack of self-confidence, social isolation, depression 
and anxiety due to the shape of the ribcage.2

Pectus excavatum can be diagnosed based on the 
shape of the anterior chest wall. The severity and symp-
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toms of PE can vary with age. Imaging techniques and 
tests such as magnetic resonance imaging (MRI), thoracic 
computed tomography (CT), echocardiography and pul-
monary function tests (PFT) can be used to measure the 
severity of PE and its impact on cardiopulmonary func-
tion. The Haller Index is a measure used to assess the se-
verity of PE and to determine the need for surgery. The 
Haller index is calculated based on the ratio between the 
widest transverse diameter of the chest and the antero-
posterior diameter in the plane of maximum PE. While 
this ratio is 2.56±0.35 in normal individuals, it can be 3.25 
or more in patients with PE. Surgical treatment is recom-
mended for patients with a Haller index above 3.25.3

Surgical and non-surgical methods are used to 
treat PE. However, there is no scientific evidence that 
non-surgical methods lead to anatomical correction. 
One of these treatment methods is the vacuum bell, a 
device used to pull the sternum forward by applying 
negative pressure to the chest wall. However, it is not 
suitable for all patients and its success depends on the 
age of the patient, the flexibility of the chest wall and the 
type and severity of the PE. Surgical treatment meth-
ods include the modified Ravitch and Nuss procedures. 
In the modified Ravitch procedure, an incision is made 
in the anterior chest wall, the cartilaginous parts of the 
ribs are removed and the sternum is corrected. The Nuss 
procedure is a minimally invasive procedure and was 
described in 1998.4

The ideal age for the Nuss surgery is usually between 
12 and 17 years. At this age, the procedure can be more 
effective because the rib cage is more flexible and the 
healing process is faster. With increasing age, the flex-
ibility of the rib cage can decrease and the difficulty of 
the procedure can increase. The likelihood of recurrence 
after surgery can also increase with age. It is therefore 
recommended that Nuss surgery be performed before 
puberty if possible. Thanks to the Nuss procedure, suc-
cessful results can now also be achieved in patients in 
their 30s and 40s.5,6

The Nuss procedure is a surgical intervention per-
formed under general anesthesia. To correct the de-
pression in the chest, a metal bar is inserted through 
2-centimeter incisions. This bar is rotated 180 degrees 
with a special tool to push the rib cage outwards and 
correct the depression. An aluminum model is also used 
to determine the height, and the bar is shaped according 
to this model and inserted into the chest. The operation 
is performed with a video thoracoscope (VATS) and the 
procedure is completed by suturing the incisions.6

Aim
The main aim of this study is to investigate whether 
the Nuss procedure can also lead to successful results 
in adult patients, although it is a widely used treatment 
method in pediatric patients. 

Material and methods
This study comprises a retrospective review of the Nuss 
procedure performed on patients with PE. Data were 
collected at a single center between October 2008 and 
May 2020 (Fig. 1A, 1B, 1C). A total of 90 patients who 
had not previously undergone surgical PE treatment 
and had been diagnosed with PE took part in the study.  
Patients were divided into two groups: under 18 years 
of age (pediatric group, n=53) and 18 years and older 
(adult group, n=37). Data examined in the study in-
cluded age, gender, preoperative findings, Haller index, 
duration of surgery, length and number of bars used, 
number of stabilizers, length of hospital stay, periop-
erative and postoperative complications, and mortali-
ty. Haller index above 3.3 were included in the study. 
These data were taken from hospital records and patient 
files. This study was conducted in accordance with the 
Declaration of Helsinki. The study was approved by Is-
tanbul Training and Research Hospital; protocol num-
ber (2020/450).  Informed consent was obtained from 
all patients participating in the study.

Fig. 1. A: PE, preoperative, B: postoperative image, C: 
postoperative x-ray

Statistical analysis
Descriptive statistics were used to analyze the data. 
Mean, standard deviation, median, minimum and max-
imum values were calculated for numerical data. The 
distribution of categorical data was examined and sta-
tistical significance was assessed using the Kolmogor-
ov-Smirnov test. The Mann-Whitney U test was used 
for quantitative independent data and the chi-square 
test for categorical independent data. All analyzes were 
performed using SPSS 27.0 software (IBM, Armonk, 
NY, USA). The significance level was accepted as p<0.05.

Results
The mean age of all patients in the study was 16.6 years 
(20±7.8, min. 12, max. 42), with 24.4% female (n=22) 
and 75.6% male (n=68), and the mean Haller index was 
4.2 (4.3±0.7, min. 3.4 max. 6.1).

The patients’ concomitant diseases included scoli-
osis, kyphoscoliosis, Marfan syndrome, Ehlers-Danlos 
syndrome, asthma, congenital heart defects, valvular 
heart disease and cardiac arrhythmias. Preoperative 
patient complaints included cosmetic and psychologi-
cal problems, chest pain, palpitations, dyspnea on ex-
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ertion and fatigue. Early postoperative complications 
in patients included pneumothorax, hemothorax, pleu-
ral effusion, skin infection, allergic reaction to the bar, 
early bar displacement, and need for reoperation. Late 
postoperative complications included chronic persistent 
pain, relapse after bar removal, and change in bar posi-
tion (Table 1).

Table 1. Clinical and demographic characteristics of all 
patients

Min–max Median Mean±SD/n (%)
Age 21–42 16.5 20±7.8

Gender
Woman 22 (24.4)
Male 68 (75.6)

Haller index 3.4–6.1 4.2 4.3±0.7

Concomitant symptoms of 
diseases

(–) 22 (24.4)
(+) 68 (75.6)

Scoliosis 30 (33.3)
Kyphoscoliosis 11 (12.2)

Marfan syndorme 4 (4.4)
Ehler-Danlos syndrome 1 (1.1)

Asthma 13 (14.4)
Congenital heart anomaly 1 (1.1)

Heart valve disorder 7 (7.8)
Cardiac arrhythmia 1 (1.1)

Duration of operation/minute 20–85 35 39.9±13.1
Bar length/mm 240–360 290 293.6±30
Number of bars 1–3 1 1.18±0.46
Number of stabilizers 1–3 1 1.17±0.46

Preoperative complaints
(–) 6 (6.7)
(+) 84 (93.3)

Cosmetic and  psychological 28 (31.1)
Pain in the chest 33 (36.7)

Palpitations 41 (45.6)
Shortness of the breath with increasing 

exertion,  Rapid fatigue 
38 (42.2)

Postoperative early 
complications (<3 months)  

(–) 80 (88.9)
(+) 10 (11.1)

Pneumothorax 2 (2.2)
Hemothorax 2 (2.2)

Pleural effusion 2 (2.2)
Skin infection 1 (1.1)

Bar-related allergic reaction 2 (2.2)
Early slippage of the bar and re-operation 

Postoperative complaints 
(>3 months)

(–) 75 (83.3)
(+) 15 (16.7)

Chronic persistent pain 9 (10)
Relapse after bar extraction 4 (4.4)

Change in bar position (late phase) 2 (2.2)
Duration of hospitalization 3–7 4 4.3±1
Time of bar extraction (year) 1.5–5 3 3.2±0.7
Pediatric group 53 (58.9)
Adult group 37 (41.1)

The study included 53 pediatric patients (age range: 
12–17, mean age: 15, female: 13, male: 40) and 37 adult 
patients (age range: 18–42, mean age: 26, female: 9, 
male: 28). The mean Haller index was 4.2 (4.4±0.6) in 
the pediatric group and 4.1 (4.3±0.7) in the adult group. 

The prevalence of concomitant diseases was 69.8% in 
the pediatric group and 83.8% in the adult group.

The most common concomitant disease in the pedi-
atric group was scoliosis (34%), the second most com-
mon disease was bronchial asthma (15%). In the adult 
group, the most common concomitant disease (32.4%) 
was scoliosis, while the second most common diseases 
(13.5%) were kyphoscoliosis, asthma and valvular heart 
disease, in equal proportions.

The frequency of preoperative complaints was re-
ported as 88.7 % in the pediatric group and 100 % in the 
adult group. The most common complaint in the pediat-
ric group (45.3%) was palpitations, while the second most 
common complaint (37.7%) was shortness of breath and 
fatigue, which increased with exertion. In the adult group, 
the most common preoperative complaints (48.6%) were 
shortness of breath and fatigue, which increased with 
exertion, while the second most common (45.9%) were 
chest pain and palpitations in equal proportions.

The average bar length (mm) used in the surgery 
was 280 mm (279.1±24) in the pediatric group and 320 
mm (314.3±25.2) in the adult group. The mean number 
of bars applied was calculated as 1 (1.1±0.38) in the pe-
diatric group and 1 (1±0.105) in the adult group. The av-
erage number of stabilizers used was 1 (1.09±0.35) in the 
pediatric group and 1 (1.00±0.055) in the adult group. 
The average operation time was 35 minutes (39.0±12) 
in the pediatric group and 37 minutes (41.2±14.6) in the 
adult group. The average length of hospital stay (days) 
was 4 (4.2±0.9) in the pediatric group and 4 (4.4±1.1) in 
the adult group (Table 2). 

Table 2. Comparison of complications between pediatric 
and adult groups

Pediatric group
Adult  
group p

n % n %

Postoperative early complication (–) 48 90.6 32 86.5
0.545 X²

(+) 5 9.4 5 13.5

Pneumothorax 1 1.9 1 2.7

Hemothorax 1 1.9 1 2.7

Pleural effusion 0 0 2 5.4

Skin infection 0 0 1 2.7

Bar associated allergic reaction 2 3.8 0 0

Early bar displacement and re-surgery 1 1.9 0 0

Postoperative late complication (–) 44 83 31 83.8
0.924 X²

(+) 9 17 6 16.2

Chronic persistent pain 8 15.1 1 2.7

Relapse after bar removal 0 0 4 10.8

Change in bar position (late phase, 3<month) 1 1.9 1 2.7

Χ²-chi-square-test

The early postoperative complication rate was de-
termined in the pediatric group (9.4%, n1: 5) and in 
the adult group (13.5%, n2: 5). The most common ear-
ly postoperative complications in the pediatric group 
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included pneumothorax (1.9%, n1: 1), hemotho-
rax (1.9%, n1: 1), early bar slippage and reoperation 
(1.9%, n1: 1). In the adult group, the most common 
early postoperative complication was pleural effusion 
(5.4%, n2: 2), followed by pneumothorax (2.7%, n2: 1), 
hemothorax (2.7%, n2: 1) and skin infections (2.7%, 
n2: 1), which were found in equal proportions. No 
mortality was observed in either group. The postoper-
ative late complication rate was found to be 17% in the 
pediatric group (n1: 9) and 16.2 % in the adult group 
(n2: 6). While the most common late postoperative 
complication in the pediatric group was chronic per-
sistent pain (15.1%, n1: 8), recurrence after bar remov-
al (10.8%, n2: 4) was the second most common in the 
adult group. The duration of bar removal (years) was 
analyzed with an average of 3 years (3.2±0.7) in the pe-
diatric group and an average of 3 years (3.0±0.354) in 
the adult group (Table 2).

Table 3. Comparative result between pediatric and adult 
group

Pediatric group Adult group
pMean±SD/n 

(%)
Median

Mean±SD/n  
(%)

Median

Gender Woman 13 (24.5) 9 (24.3)
0.982 X²

Male 40 (75.5) 28 (75.7)
Haller index

4.4±0.6 4.2 4.3±0.7 4.1 0.450 m

Concomitant 
disease

(–) 16 (30.2) 6 (16.2)
0.129 X²

(+) 37 (69.8) 31 (83.8)
Operation duration/minute 39±12 35.0 41.2±14.6 37 0.626 m

Bar length (mm) 279.1±24 280.0 314.3±25.2 320 <0.001 m

Number of bars 1.11±0.38 1.00 1.27±0.56 1 0.105 m

Namber of stabilizers 1.09±0.35 1.00 1.27±0.56 1 0.055 m

Preoperative 
complaints

(–) 6 (11.3) 0 (0)
0.034 X²

(+) 47 (88.7) 37 (100)

Postoperative  early 
complication

(–) 48 (90.6) 32 (86.5)
0.545 X²

(+) 5 (9.4) 5 (13.5)

Postoperative late 
complication

(–) 44 31 (83.8)
0.924 X²

(+) 9 (17) 6 (16.2)
Length of hospital stay 4.2±0.9 4.0 4.4±1.1 4 0.377 m

Period of bar removal  (years) 3.2±0.7 3.0 3.1±0.7 3 0.354 m

Mann-Whitney-U-test / Χ²-chi-square-test

In patients who developed significant pneumotho-
rax in both groups, lung expansion was achieved by tube 
thoracotomy (2/day). As culture examination revealed 
no growth for the skin infection, non-specific antibiotic 
therapy (1000 mg cephalexin 2×1, 5 days) was admin-
istered. Epidural analgesics, opioids and non-steroidal 
analgesics were used for early postoperative pain con-
trol. Other complications resolved spontaneously. In the 
late phase, some patients were consulted by the algology 
clinic and placed on an analgesic treatment protocol for 
patients with chronic pain. Patients who were found to 
have bar displacement during postoperative follow-up 
were readmitted for revision.

Given these results, statistical analysis did not detect 
a significant difference between the adult and pediatric 
groups in terms of gender distribution, Haller index, co-
morbidity rate, operative time, number of bars, number 
of stabilizers, postoperative early and late complica-
tion rates, hospital stay, and bar removal time (p>0.05). 
However, it was found that the bar length and the pre-
operative discomfort rate were significantly higher in 
the adult group than in the pediatric group (p<0.05) 
(Table 3, Figures 2 and 3).

Fig. 2. Comparison between the groups of pediatric and 
adult in terms of bar length

Fig. 3. Comparison between the groups of pediatric and 
adult in terms of preoperative complaints

Discussion 
The Nuss procedure generally takes between 35 minutes 
and 2 hours, depending on the number of bars to be 
used. No intensive care is usually required after the op-
eration. Patients usually stay in hospital for 3–5 days. 
Discomfort such as pain and shortness of breath may 
occur during the first week, but this can be reduced with 
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painkillers, physiotherapy and exercises. After the oper-
ation, patients lie on their back and avoid lying on their 
side for about a month.6

In our study, there was no significant difference be-
tween the pediatric and adult groups in terms of surgery 
time, suggesting similar success rates. The fact that there 
was no significant difference between the two groups in 
terms of hospitalization suggests that the postoperative 
recovery process does not depend on age. Positive sur-
gical outcomes were achieved in the adult group, which 
are consistent with the results reported in the literature, 
but differences in postoperative morbidity were found 
between the two groups.

The Nuss procedure offers advantages such as a 
short operation time, minimal blood loss, minimal scar-
ring and rapid recovery. Displacement of the bar may 
have potential disadvantages such as pneumothorax, in-
fection and recurrence of the pectus and, in rare cas-
es, complications may arise such as nickel allergy to the 
steel rod. For patients who develop a nickel allergy, the 
bar may need to be removed or replaced with a titanium 
bar. A skin test for nickel allergy can be carried out be-
fore the operation. Sports should be avoided for a peri-
od of time after surgery, but activities such as swimming 
or fitness can be resumed after 3 months. Sports that re-
quire contact can be practiced after 6 months. Remov-
al of the metal bar usually performed after 2 to 4 years. 
This procedure is shorter and less painful, and patients 
are usually discharged after one day.4,6

In the original procedure described by Nuss, a sin-
gle bar was used in most cases. In cases where additional 
stabilization was required due to more severe deformi-
ties, two bars were used. This technique was later slight-
ly modified in some cases by using shorter and more 
bars to reduce the possibility of bar displacement.7

The Nuss procedure has had a positive effect on car-
diopulmonary function in adult patients, with studies 
showing a significant improvement in maximal oxygen 
uptake during exercise.5

One of the most common known failures of the 
Nuss procedure is the displacement of the bar. The rea-
son for bar displacement may be due to inadequate sta-
bilization of the bar or the patient’s movements, e.g., 
heavy contact sports, etc., in the postoperative period. 
Complications such as chronic pain lasting longer than 
3 months have been reported to be more common in 
adult patients than in pediatric patients.8,9

In the selection of our patients, no distinction was 
made between symmetric and asymmetric PE, and 
asymmetric PE was present in both groups, but its num-
ber was low. Early and late displacement or shift of the 
bar was observed in 1.9% and 0.0% of pediatric patients 
and in 1.9% and 2.7% of adult patients, respectively.

The surgical technique and the number of stabiliz-
ers used were similar in both groups. In the pediatric 

group, bar slippage was associated with the patient not 
following certain rules after surgery. For example, ac-
tivities such as sports or sleeping on the side can cause 
increased bar slippage. In contrast, late displacement or 
slippage of the bar in the adult group was attributed to 
the stiffer chest wall. Inadequate fixation of the bar was 
possible in both groups.

Patients compliance with certain restrictions and con-
sideration of anatomical differences in the postoperative 
period are important to prevent or reduce rod slippage.

In our study, multiple bars were used in both 
groups. In the pediatric group, more bars (2 or 3) were 
preferred due to the Grand Canyon Deep Type PE. In 
addition, the number of stabilizers used was similar in 
both groups. The reason for using 3 bars in the adult 
group was that more bars were required due to the hard-
ness of the rib cage. Therefore, we assume that the dis-
placement rates of the bars could decrease due to the 
altered force distribution.

Kim et al. reported that the risk of postoperative 
complications was higher in adult patients due to the 
more frequent asymmetric deformity. The most com-
mon complication of asymmetric deformity is bar dis-
placement. They reported that the risk of complications 
and outcomes in adults with symmetric deformities 
were comparable to those of children and adolescents, 
and they emphasized the importance of appropriate pa-
tient selection for the Nuss procedure.10

Jaroszewski and colleagues reported that bar dis-
placement was observed after the Nuss procedure in 
1%, 4% and 2% of patients in different age groups, aged 
7–14, 15–20 and 21 years, respectively.11

In a study by Casamassina and colleagues, similar 
displacement rates of 2% and 7% in patients aged 18–
29 years and 30–72 years, respectively, were reported. In 
patients with an average age of 31 years, a bar displace-
ment rate of 4% was observed.12

The excessive stiffness of the sternum in adults is 
also likely the reason why they require more than one 
bar compared to pediatric patients; this could explain 
their higher observed average operative times and post-
operative infection rates.13,14

Durry al. added a subxiphoid incision to the Nuss 
procedure to allow better visualization of the anterior 
mediastinum and reduce the risk of cardiac or pericar-
dial perforation. However, they pointed out that this ad-
ditional incision increases the operating time and that 
this can lead to complications.15-17

In our study, apart from the Nuss procedure, no ad-
ditional surgical intervention was required in only one 
patient, apart from a 5 mm incision to place a sternal 
sling at the deepest point of the deformity due to sco-
liosis and asymmetric deep pectus. We can say that the 
Nuss procedure can prove its effectiveness in the surgi-
cal treatment of PE.
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In the study conducted by Di Salvo et al, the most 
common complication in the early postoperative peri-
od in pediatric patients was pleural effusion that did not 
require chest drainage (8.3%), while the most common 
late complication was seroma that did not require drain-
age (55%).18 

In our study, the most common complication in 
the early postoperative period among patients in the 
pediatric group was an allergic reaction related to the 
bar (3.8%), while the most common complication in 
the late postoperative period (15.1%) was chronic per-
sistent pain. This difference is probably due to several 
factors, such as the patient population and differences in 
treatment during postoperative follow-up.  Additionally, 
bar-related allergic reactions in pediatric patients may 
indicate a special situation that should be considered in 
the postoperative follow-up of this group.

Study limitations
The main limitations of this study include the fact that it 
was conducted in a single center, its retrospective design 
and associated bias, and the limited size of the study 
group. In future studies, larger participant groups and a 
prospective design can be used to ensure that the results 
obtained are more robust.

Conclusion
This study confirms that the Nuss procedure is a safe 
surgical treatment technique for PE in both young and 
adult patients. Although the risk of long-term pain after 
surgery is more common in the pediatric population, 
adult patients are not more prone to other complica-
tions compared to pediatric patients.
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ABSTRACT
Introduction and aim. Stress is prevalent in all aspects of our lives and it seems particularly overwhelming in the workplace. 
This study identified prevalence and factors associated with job stress among healthcare workers in public secondary health 
facilities in the Ibadan metropolis, Nigeria.
Material and methods. The study was a cross-sectional study. Two hundred and sixty-nine healthcare workers were recruited 
over three months. The respondents were recruited using the systematic sampling techniques.
Results. The age range of the participants was 20–59 years with a mean age of 39.28(SD 9.39).The prevalence of job stress 
among physicians was 42.1%, health management staff 31.3%, pharmacists 28.6%, nurses 23.5%, and laboratory personnel 
23.1%. Most participants 162(61.1%) had functional families. Participants from polygamous families were about 70% less like-
ly to report job stress compared with those from monogamous setting (OR=0.3, 95%CI 0.07–0.9). Participants from dysfunc-
tional families were about 2 times more likely to report job stress compared to those with functional families. OR=2.0, 95%CI 
(1.09–3.56). 
Conclusion. Compared with nurses, this study demonstrated a higher prevalence of job stress among physicians and other 
healthcare workers. Family type and family support were predictors of job stress among healthcare workers. The outcome of 
this study would be used as a source of information for practice and policy making for health facilities in Nigeria, and some 
places in Africa, with the aim of planning improved conditions for health workers through appropriate job stress management.
Keywords. healthcare, job stress, predictors, prevalence, workers
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Introduction
Stress is a situation where the human’s homeostasis is 
threatened or the individual perceives a situation as 
threatening either emotionally or physically. It is a sub-
jective phenomenon and an anxiety-based syndrome, 
which manifests differently in different persons and 
hence, the lack of a stereotyped definition.1 According 
to the stress framework system, there are three kinds 
of stress; sustress (inadequate stress), eustress (good 

stress), and distress (bad stress). Eustress may have 
health benefits, but both sustress and distress may lead 
to the impairment of normal physiological functions 
and could result in pathological conditions.2 A strong 
challenge on the homeostasis produces distress (stress) 
which triggers a stress response and the consequent 
damaging effects. Stress can therefore be described as 
the adverse psychological and physical reactions that 
occur in an individual as a result of his or her inabil-
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ity to cope with the demands being made on him or 
her.3 Stress is a universal and inevitable component of 
life, and hence, some degree of stress is not harmful. 
It is found in all aspects of our lives; it seems partic-
ularly overwhelming in the workplace.4 According to 
the World Health Organization (WHO), stress, espe-
cially that relating to work, is the second most frequent 
health problem, impacting one third of employed peo-
ple in the European Union.5 Job stress has been defined 
by the Center for Disease Control (CDC) as the harm-
ful physical and emotional responses that occur when 
the requirements of the job do not match the capabili-
ties, resources or needs of the worker.6 It is a subjective 
experience and the predisposing factors include previ-
ous life experiences, gender, genetic endowment, per-
sonality traits and age.7 Job stressors may contribute to 
organizational inefficiency, high staff turnover, absen-
teeism due to sickness, decreased quality, and quantity 
of practice, increased costs of health care, and decreased 
job satisfaction.1 Globally, the costs of job-related stress 
are estimated to be approximately $5.4 billion each year, 
second only to the most frequent occupational health 
problem, low back pain.8 Inadequate staff to cover the 
different units is the most reported source of stress for 
healthcare workers in several studies, while emotional 
issues relating to patient death and dying is the second 
most reported. These findings are supported by studies 
in Malaysia and Jordan that revealed major sources of 
stress as work load and death and dying.9

Certain scientists showed that nurses are the back-
bone of the health industry.10 They develop clos-
er relationship with the patients more than any other 
healthcare personnel and are crucial to the smooth run-
ning of any hospital. This enormity of work that nurses 
have to contend with results in stress which is a ma-
jor cause of concern for many nurses at work.11 Also, 
medical doctors often go through some stress related to 
their profession while carrying out their duties.12 Several 
studies have shown that there is a higher level of stress 
among doctors as compared to the general population.13 
Rates of stress are elevated in all doctors, regardless of 
the setting in which they work, but junior and female 
doctors are particularly at risk. The stress management 
program will help to reduce the job stress, create job ef-
fectiveness, and have a good work–life balance.14

In Nigeria, there is limited health related studies in 
this area, despite the level of the industrial disharmo-
ny in the health sector, increasing complaints in service 
delivery in health institutions and increasing evidence 
of impact of stress on health workers. The prevalence 
of psychosocial stress among health workers in a mis-
sion hospital in South-Western Nigeria, was reported 
to be 26.2%.15 The WHO has viewed stress as a glob-
al epidemic as stress has recently been observed to be 
associated with 90% of visits to physicians.16 The most 

common negative consequences of job stress are phys-
ical injuries, headaches, back pain, inability to con-
centrate, poor judgment, irritability, use of drugs and 
cigarette, absenteeism, increased number of accidents 
and inability to organise.17 Recent studies have indicated 
that job stress has a major effect on individual physiol-
ogy, psychology, and behavior, for example, job perfor-
mance.18 What are the determinants of job stress among 
healthcare workers in public secondary health facilities? 
Job stress has been recognized as a major risk factor 
for the development of physiological and psychological 
problems among employees of modern work organiza-
tions including healthcare workers.19

Aim 
This study aimed to identify the prevalence and pre-
dictors of job stress among healthcare workers in pub-
lic secondary health facilities in Ibadan metropolis in 
order to suggest policies and guideline to manage job 
stress among healthcare workers. In addition, research 
on family dynamics is still inadequate and family sup-
port of healthcare workers were assessed in this study. 
The exploration of family dynamics of the participants 
in this study has made it different from the other stud-
ies on job stress.

Material and methods
Study setting
The study was conducted among Healthcare workers 
in Government-owned secondary health facilities in 
Ibadan, Oyo state, Nigeria. Ibadan is located about 125 
kilometers inland from Lagos. The population of the 
city is approximately 3,800,000 according to 2006 cen-
sus estimates. Ibadan is made up of 11 local government 
areas and has ten State public secondary health facili-
ties within her metropolis. The total health workforce 
for the secondary health facilities in Ibadan metropo-
lis is 1,395. 

Scope of the study
The scope of the study covered hospital job stress and 
included all categories of workers involved in the deliv-
ery of health care.

Study population
The study population was healthcare workers in the 
State public secondary health facilities, within Ibadan 
metropolis.

Study design
The study was a hospital-based cross-sectional study 
and was conducted from July to September 2021.

Inclusion criteria: Healthcare workers at the desig-
nated public secondary health facilities within Ibadan 
metropolis who consented to participate in the study.
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Exclusion criteria: These included pregnant health 
workers, because of their vulnerability and obvious con-
founder, and health workers with hemoglobinopathy, as 
their clinical state could ordinarily be stressful.

Sample size determination	The Cochrane formula be-
low was used for sample size determination.20 This is for 
populations that are large (≥10,000).

where n0 is the minimum sample size.
Z is the Standard normal deviate, usually set at 1.96, at 
95% confidence interval.
p is the prevalence rate of job-related stress. A preva-
lence of 26% was reported in a study among healthcare 
workers at a mission hospital in South West Nigeria.15

q is 1 – p, and, the desired level of precision was 0.05.
Sample size   

 
n0=296. 

Allowing for a 10% non-response, the mini-
mum sample size (n0) required for this study was 
(29.6+296)=325.6 (326) participants.

The finite population correction factor was then ap-
plied because the population to be studied was less than 
10,000. The study population was 1,395. And for a finite 
population of less than 10,000, then the adjusted sample 
size was calculated below:

n is the minimum sample size
N is finite population size (<10,000) =1,395
n0 is the sample size with no correctional factor

n=265. This was the minimum sample size for this study.

Sampling techniques
The sampling technique involved five steps:

Step one: calculation of total population of health workers
The population of all health workers in the Secondary 
Health facilities in Ibadan metropolis was taken and the 
total workforce for each facility and the grand total were 
calculated. The grand total was 1,395 health workers.

Step two: stratification
For the purpose of this research, healthcare workers 
were divided into the modified six broad categories ac-
cording to the WHO 2013 Global Atlas of the Health 
Workforce.21 The broad groups are  Physicians and Den-

tists (Specialists and Generalists), Nursing and Midwife-
ry personnel, Pharmaceutical personnel, Laboratory 
health workers, Health management and support work-
ers, and other health workers (Dieticians and Nutri-
tionists, Medical assistants, Physiotherapists, Medical 
trainees, Interns, Respiratory therapists, operators of 
medical and dental equipment).

Step three: proportional allocation of study participants 
to health centers
Each facility was allotted study participants using a 
stratified proportionate method, based on each facility’s 
staff strength, using the sample size, as shown inTable1. 
For Ring Road State Hospital, the study participants; 
280/1395×265=53.

Step four: calculation of study participants for profession-
al groups
The study participants for each professional group were 
also proportionately calculated for each facility, using 
their number in the facility, the staff strength, and the 
number of study participants already allotted to the fa-
cility. For example, at the Ring Road State Hospital, the 
total staff strength was 280, and 53 participants were al-
lotted to the facility. Since there are 23 Doctors in the 
facility, the number of Physicians recruited at the facil-
ity was:

The number of doctors recruited at Jericho Specialist 
Hospital was 

The total population of health workers at Jericho Spe-
cialist Hospital was 173. Thirty-three participants were 
allotted to the facility and the total number of doctors 
was 17 (Table 1).
		
Step five: systematic random sampling techniques
Their nominal rolls were accessed, and this served as 
a sampling frame for data collection. The sampling in-
terval was calculated for each professional group in each 
facility. For Doctors at Ring Road State Hospital, the to-
tal number of doctors was 23 and 4 was recruited, then 
the sampling interval, K=23/4=5.7. The first patient was 
selected by simple random technique by the use of Mic-
rosoft Excel 2016 and every 6th patient was selected un-
til the required study participants were recruited. The 
same formula was applied to other professional groups 
in all the study facilities, having proportionately calcu-
lated the number of study participants for each profes-
sional group in the health facilities, the total number of 
study participants for each professional group, making 
up the required sample size was shown in Table 2.
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Table 1. Study participants required per each public 
secondary health facility

Facility 
Study population 

per facility
Calculation

Number of 
respondents

Ring Road State 

Hospital
280

280×265

1395
53

Adeoyo Maternity 

Hospital
408

408×265

1395
77

General Hospital, 

Moniya
90

90×265

1395
17

Oni  Memorial 

Children Hospital
121

121×265

1395
23

Government Dental 

Centre
57

57×265

1395
11

Jericho Specialist 

Hospital
173

173×265

1395
33

Jericho Nursing 

Home
110

110× 265

1395
21

Maternal and Child 

health Hospital   
77

77×265

1395
15

St Peter’s Maternity 

Hospital            
61

61×265

1395
12

Secretariat Clinic                              18
18×265

1395
3

Total 265

Table 2. Study participants required for each professional 
group per facility*                              

Professional group RR
SH

AM
TH

JN
H

AR
EM

O

Du
gb

e

Ap
at

a

OM
CH

M
on

iya

JS
H

Se
c C

lin

To
ta

l

Doctors 4 5 1 1 1 1 2 1 3 - 19

Nurses/midwives 23 32 7 3 1 5 9 5 11 1 97

Pharmacy 1 1 1 – – 1 1 1 1 – 7

Laboratory staff 5 7 3 1 – 1 3 1 3 1 25

Other health workers 8 18 2 2 5 2 3 4 8 – 52

Health Mgt
support workers     

12 14 7 5 4 5 5 5 7 1 65

* RRSH – Ring Road State Hospital, AMTH – Adeoyo 
Maternity Teaching Hospital, JNH – Jericho Nursing Home, 
Aremo – St Peter’s Maternity Hospital Aremo, Dugbe – 
Government Dental Centre Dugbe, Apata – Maternal 
and Child Health Hospital Apata, OMCH – Oni Memorial 
Children Hospital, Moniya – General Hospital Moniya, JSH – 
Jericho Specialist Hospital, Sec Clin – Secretariat Clinic

Study instruments
A pretested study questionnaire
The questionnaire was pretested on 30 health workers 
chosen randomly among some of the public secondary 
health facilities namely Adeoyo Maternity Teaching Hos-
pital, Ring Road State Hospital, and Jericho Specialist Hos-
pital, Ibadan to ensure there is no ambiguity in its content.
The structured questionnaire consists of:   
1.	 Socio-demographic data and family characteristics

This section contains information on the socio-de-
mographic characteristics of participants including age, 
sex, marital status, family size, family type, family stage, 

religion, tribe, occupational group, and duration of em-
ployment in the civil service.
2.	 Medical history 

This section assessed respondent’s past and present 
clinical history, to rule out chronic disabilities like sickle 
cell disease and people with chronic pain outside work. 
A menstrual history was also obtained. The mandatory 
pre-employment medical records of respondents were 
checked, to retrieve their hemoglobin genotype.

Perceived job-related stress scale(Job-Demand control scale)
The job contents questionnaire embedded with the 
Job-Demand-Control-Model was used to assess psy-
chological job demand, job control, and social support 
among respondents. The Cronbach alpha coefficients 
acceptable for decision latitude and psychological job 
demands are 0.70 and 0.72, respectively while it is 0.86 
for social support.22 This portion of the instrument uses 
the occupational stress questionnaire, otherwise called 
‘job contents questionnaire’. It divides job strain into 
four modalities: high job strain, low job strain, passive 
job, and active job; based on psychological job demand 
and decisional latitude. The section contains three sub-
sections which include psychological job demand with 
five questions, decisional latitude (job control) with six 
questions, and social support at work with four ques-
tions. The combination of the psychological job demand 
and the decisional latitude (job control) was used to de-
termine stress levels among study participants. The me-
dian values were used to divide the study participants 
into four groups as documented in previous studies.23

Assessment of job satisfaction (job satisfaction scale)
This section contains four parts measuring job satisfac-
tion among respondents.24 They responded with very 
dissatisfied, dissatisfied, satisfied, and very satisfied to 
each statement, with a scale of one to four. The score 
from the four items was summed up, and the median 
value was used to categorize respondents’ view on their 
job satisfaction into low and high.

Assessment of family functioning and support
The family APGAR questionnaire is designed to mea-
sure family functioning. It was used to measure family 
support for respondents in a previous study.25 It is a five-
item questionnaire developed to assess family support 
using five parameters of family functioning. It allows 
three possible responses (2, 1, 0) to each of the five pa-
rameters of adaptation, partnership, growth, affection, 
and resolve. The total score ranging from zero to ten 
was used to range respondents’ satisfaction as no, low or 
high satisfaction with family function, and their families 
were classified respectively as either severely dysfunc-
tional(0–3), moderately dysfunctional(4–6) or func-
tional family(7–10).
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Data analysis
The data collection lasted over three months. Data col-
lected were cleaned and data analysis was done using 
the Statistical Package for Social Sciences (SPSS) version 
23 (IBM, Armonk, NY, USA). Findings were presented 
in tables and all were interpreted. The Chi-square test 
was used to assess the association between two categor-
ical variables. The level of significance was put at ≤5% 
(p≤0.05). Logistic regression was used to assess the pre-
dictors of job stress.

Ethical clearance 
Ethical clearance was obtained from the Ethical Com-
mittee of the Ministry of Health, Oyo state, Nigeria and 
written informed consent was obtained from every sub-
ject, prior to participation. The reference number for 
ethical approval is AD 13/479, 2089C. 

Table 3. Socio-demographic characteristics of the studied 
health workers (n=265)

Characteristics Number Percentage (%)

Gender Male 54 20.4

Female 211 79.6

Age group, years 20 to 29 years old 45 17

30 to 39 years old 89 33.6

40 to 49 years old 86 32.5

50 to 59 years old 45 17

Mean age (SD) 39.28 (9.39)

Marital Status Single 56 21.1

Married 209 78.9

Educational Status University graduate 172 64.9

Post-secondary 68 25.7

Secondary 22 8.3

Primary School 3 1.1

Occupational 
Groups

Doctors 19 7.2

Nurse/Midwives 102 38.5

Pharmaceutical personnel 7 2.6

Laboratory personnel 26 9.8

Other health workers (physiotherapist, 
dietician, social workers, ward aids, 
laundry staff, cleaners

63 23.8

Health management and support 
workers (admin staff, account, medical 
records, security, ambulance drivers)

48 18.1

Family Type Monogamous 222 83.8

Polygamous 32 12.1

Single parents 11 4.2

Family Size Two members 15 5.7

Three members 32 12.1

Four members 110 41.5

Five members and above 108 40.8

Results 
Socio-demographic characteristics of the study partic-
ipants
Table 3 shows the demographic characteristics of 
healthcare workers in public secondary health facil-

ities in Ibadan metropolis. Out of the 265 subjects, 
the mean age of the participants was 39.28 years, with 
a  standard deviation (SD) of 9.39.Most participants, 
33.6% were between 30 to 39 years of age, while the 
rest belonged to other age group categories. Most re-
spondents, 83.8%, were from monogamous settings, 
12.1% were from polygamous settings, 4.2% were sin-
gle parents. 

Pattern of job stress among the health workers in sec-
ondary health facilities in Ibadan
Table 4 shows the pattern of job stress among healthcare 
workers in public secondary health facilities in Ibadan, 
Nigeria. Majority of the participants, 183(69.1%) re-
ported no job stress, while 82(30.9%) reported job stress 
and this is the prevalence of job stress among public sec-
ondary health care workers in Ibadan metropolis. Of the 
no job stress category, 14.3% reported their job as pas-
sive, 17.4% had low job strain, and 37.4% reported their 
job scheduled as active job.

Table 4. Pattern of job stress among the health workers 
(n=265)
Characteristics  Number  Percentage

Job stress groups
Job stress
No job stress

82
183

30.9
69.1

Job stress levels
Job stress (High job strain)
No job stress
Passive job
Low job strain
Active job

82
0

38
46
99

30.9
0

14.3
17.4
37.4

Job demand
Low 
High 

84
181

31.7
68.3

Job control
Low 
High 

120
145

45.3
54.7

Social support at work 
Low 
High 

125
140

47.2
52.8

Association between job stress and socio-demographic 
characteristics of the respondents

As shown in Table 5, job stress was commoner among 
age group 30 to 39 with 44.9% having job stress while 
25.6% of age group 40 to 49 reported job stress. The 
prevalence of job stress among physicians was 42.1%, 
other health workers 42.9%, health management and 
support staff 31.3%, pharmaceutical personnel 28.6%, 
nurses and midwives 23.5%, and laboratory person-
nel 23.1%. Out of the 222 respondents that came from 
a monogamous setting, 34.7% reported job stress, while 
9.4% of the 32 respondents from a polygamous setting 
had job stress, while 18.2% of the 11 single parents had 
job stress. 
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Table 5. Association between job stress and socio-
demographic characteristics of the respondents

Characteristics
Stress No stress

X2 (df) P
Number % Number %

Gender Male 15 27.8 39 72.2 0.318 
(1)

0.573

Female 67 31.8 144 68.2

Age group, 
years

20 to 29 years old 9 20 36 80 12.733 
(3)

0.005*

30 to 39 years old 40 44.9 49 55.1

40 to 49 years old 22 25.6 64 74.4

50 to 59 years old 11 24.4 34 75.6

How long 
have you 
been in 
service?

Less than 5 years 25 30.5 57 69.5 9.641 
(3)

0.022*

5 to 9 years 26 46.4 30 53.6

10 to 14 years 15 28.8 37 71.2

15 years and above 16 21.3 59 78.7

Marital 
status

Single 12 21.4 44 78.6 3.008 
(1)

0.083

Married 70 33.5 139 66.5

Educational 
status

University graduate 47 27.3 125 72.7 4.721 
(2)

0.094

Post-secondary 
school

23 33.8 45 66.2

Secondary or less 12 48 13 52

Occupational 
groups

Doctors 8 42.1 11 57.9 8.690 
(5)

0.122

Nurse/Midwives 24 23.5 78 76.5

Pharmacists 2 28.6 5 71.4

Laboratory personnel 6 23.1 20 76.9

Physiotherapist, 
dietician

27 42.9 36 57.1

Admin staff and 
others

15 31.3 33 68.8

Family type Monogamous 77 34.7 145 65.3 9.259 
(2)

0.010*

Polygamous 3 9.4 29 90.6

Single parents 2 18.2 9 81.8

Family size Family size of 2 or 3 
members

16 34.0 31 66 1.194 
(2)

0.551

Family size of 4 
members

30 27.3 80 72.7

Family size of 5 
members and above

36 33.3 72 66.7

Table 6. Association between job stress, job satisfaction 
and family support among the respondents

Characteristics
Stress No stress

X2 (df) P
Number % Number %

Levels of 
family 

support

Functional family 37 22.8 125 77.2

13.459 (2) 0.001Highly
dysfunctional

family
5 55.6 4 44.4

Characteristics
Stress No stress

X2 (df) P
n=82 % n=183 %

Levels of job
Satisfaction

Low 21 29.2 51 70.8
0.146 (1) 0.702

High 61 31.6 132 68.4

Association between job stress and family support 
among study participants
Table 6 shows the association between job stress and fam-
ily support among respondents. Overall, there was a sta-
tistically significant relationship between job stress and 
family support. Out of the 9 respondents with highly dys-
functional families, 5 (55.6%) reported job stress while 40 

(42.6%) of the 94 respondents with dysfunctional families 
reported job stress whereas only 37 (22.8%) of the 165 re-
spondents with functional families had job stress.

Logistic regression analysis of variables affecting level of 
job stress  
Table 7 shows the binary logistic regression analysis of 
variables affecting level of job stress. Overall, partici-
pants from polygamous families and having functional 
families were protective against job stress. Participants 
from polygamous families were 70% less likely to report 
job stress compared to those from monogamous setting. 
OR=0.3, 95%CI (0.07- 0.9). Participants from dysfunc-
tional families were about 2 times more likely to report 
job stress compared to those with functional families 
OR=2.0, 95%CI(1.09 - 3.56).

Table 7. Binary logistic regression analysis of variables 
affecting job stress among healthcare workers*

Job stress Odds ratio (95%CI) P

Age group, years

20 to 29 years old Reference

30 to 39 years old 2 (0.72–5.65) 0.183

40 to 49 years old 1.4 (0.41–4.88) 0.587

50 to 59 years old 2.3 (0.47–11.54) 0.297

How long have you 
been in service?  
(In years)

Less than 5 years Reference

5 to 9 years 1.4 (0.58–3.36) 0.455

10 to 14 years 0.8 (0.27–2.14) 0.605

15 years and above 0.5 (0.13–1.64) 0.235

Family type

Monogamous Reference

Polygamous 0.3 (0.07–0.9) 0.033

Single parents 0.5 (0.07–2.6) 0.374

Family support

Functional family Reference

Highly dysfunctional family 4.1 (0.82–20.85) 0.085

Dysfunctional family 2 (1.09–3.56) 0.024

* Dependent variable: job stress, predictors: family support, 
family type

Discussion 
Summary of main findings
The age range 30 to 39 years had the largest subjects in the 
study with 33.6% of the study participants and was mostly 
affected by job stress with 44.9% reporting job stress. The 
prevalence of job stress in this study was 30.9%, higher in 
female (31.8%) participants than the males (27.8%)and 
high among physicians. Also, the prevalence of job stress 
was found to be higher among married respondents 
(33.5%) as against 21.4% reported among the unmar-
ried, single respondents and respondents from monog-
amous family reported more job stress than other family 
types. The type of family was also a predictor of job stress. 
The prevalence of job stress was lower among those who 
had spent at least 15 years in service. The prevalence of 
musculoskeletal pain was 54.3%, and 38.9% of the re-
spondents believe their work schedule caused their mus-
culoskeletal pain. Respondents from highly dysfunctional 
families were more likely to report job stress compared 
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to those with functional families. The family support was 
also a predictor of job stress.

Interpretation of findings and comparison with existing 
literatures
From this study, the prevalence of job stress among phy-
sicians was high which was similar to the findings from 
a study among health workers in Korea where the prev-
alence of job stress was highest among the physicians.26 

This suggests that the prevalence of stress among physi-
cians is high in our environment, as seen in many other 
studies. A United States of American study also report-
ed that higher-status healthcare workers, physicians, and 
nurse practitioners are more likely than their colleagues 
to report work-life conflict, irregular work hours, and 
heavy work pressure.27 These stressors explain an ap-
preciable amount of the higher levels of burnout found 
among physicians and nurse practitioners. Collective-
ly, the results lend support to “the stress of higher status” 
hypothesis and provide insights into the job demands 
and mental health issues confronted by today’s medical 
workforce.28 Physicians have to cope with decision-mak-
ing on administrative and emotional issues at work and 
at home. Respondents within the age group 30 to 39 years 
were mostly affected by job stress in this study. However, 
this is in contrast to the findings in a similar study among 
health workers in Oyo state, Nigeria where respondents 
aged less than 30 years were mostly affected but similar to 
that among medical workers in China where respondents 
aged 31 to 40 years were mostly affected.15,29 The high-
er stress level in the relatively younger age groups could 
be explained by the fact that those are the most produc-
tive ages when individuals have to cope with the demands 
of managing spouses, children, and aged parents along 
with the demands of the workplace. The prevalence of 
job stress in this study was higher in female participants 
than in their male counterparts. The finding was similar 
to a study conducted among health workers in Southeast 
Nigeria, where the prevalence of stress was higher in fe-
males than in male participants.30 The female prepon-
derance may have to do with family demands, emotional 
issues with patients, and other workplace demands.

In this study, the prevalence of job stress was found 
to be higher among married respondents than single re-
spondents. This is contrary to some previous studies 
where job stress was found to be more common among 
single healthcare workers.31 However, the finding was 
similar to that of a study of healthcare workers when 
caring for COVID-19 patients in China, where mar-
ried health workers were found to have higher levels of 
stress.32 It follows that marital status may have varying 
effects across studies and geographical locations on the 
ability to cope with work stress. Married health workers 
could be deriving emotional support from their spous-
es and thus able to douse the job tension after the days’ 

work while single health workers may be free from the 
pressure of coping with additional responsibilities at the 
home front. However, COVID-19 pandemic would add 
to the level of stress among the sujects.33 Married health 
workers might however had a higher prevalence of job 
stress, as found in this study, due to the fact that they 
are confronted with other demanding responsibilities at 
the home front. In this study, respondents from monog-
amous families reported higher level of job stress than 
other family types. This finding was consistent with the 
findings in a study among hospital nurses in a tertiary 
health centre in Nigeria where depersonalization was as-
sociated with a monogamous family setting and smaller 
family size.34 Higher levels of stress among health workers 
in a monogamous setting may be explained on the basis 
of inadequate social support as compared to those from a 
polygamous setting.

Job stress improves with the number of years in ser-
vice according to this study. Respondents that had spent 
between five to nine years in service had the highest lev-
el of job stress which is least among those who had spent 
15 years or more in service. Job stress is likely going to 
be commoner among younger workers due to inexperi-
ence, inadequate orientation, poor coping strategies for 
stressful workplace demands, and unmet needs after 
a few years in service. With longer years in service, they 
would have adjusted and have better coping mechanisms. 
The finding was similar to the reports of other studies on 
health workers in other places.35 The prevalence of mus-
culoskeletal pain was high in this study. This finding was 
similar to that of a systematic review of the evaluation 
of the prevalence of musculoskeletal disorders in nurs-
es.36 Repetitious movements, awkward postures, and high 
force levels were the three primary risk factors that have 
been associated with work-related musculoskeletal disor-
ders. The nursing profession in particular, and healthcare 
work in general, is considered as physically and psycho-
logically demanding, and a risk factor for musculoskeletal 
disorders.37 Generally, studies have shown that musculo-
skeletal problems are particularly common in healthcare 
workers who are in direct contact with patients.38 In this 
study, the prevalence of job stress was highest among the 
highly dysfunctional families and lowest among the func-
tional families. Social support is an important protective 
factor for psychological resilience that alleviates mental 
stress and lifts psychological barriers.39

Implications for education and training
Job stress awareness should be incorporated into the 
training curriculum of health care workers, right from 
their training days and the need to pro-actively take 
steps to prevent its damaging effects.

How this study might affect research, practice or policy
The outcome of this study would be used as a source of 
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information for practice and policy making for health 
facilities in Nigeria and some places in Africa, with the 
aim of planning improved conditions for health workers 
through appropriate job stress management. Family phy-
sicians should use available opportunities to explore fam-
ily dynamics during routine visitations by health workers 
in view of their being predictors of job stress. The findings 
would serve as the basis for future research work involv-
ing healthcare workers in health facilities. This study has 
helped to determine job stress prevalence among health-
care workers in public secondary health facilities. It also 
broadened knowledge about gender and socio-demo-
graphic considerations, as well as differential response by 
different professional group to job stress. The knowledge 
obtained from this study would therefore be beneficial, 
both to the health workers and the practice population 
accessing health care in the facilities.

Study strengths and limitations
This study was a cross-sectional study by design, which 
means findings may not be a reflection of causal rela-
tionships of job stress among health workers. Howev-
er, the findings would help in the care of both the health 
care workers and their practice population, by serving as 
a data base for further studies. It was a public secondary 
health facility-based study, so the findings are represen-
tative of health care workers in these facilities and may 
not completely be a true reflection of other categories of 
healthcare workers at other levels of healthcare delivery. 
Additionally, most of the subjects were females which 
showed that there are more female health workers, most-
ly nurses and other professionals in the employment of 
Oyo State in Nigeria. The study showed that the factors 
associated with job stress among healthcare workers can-
not be limited to work characteristics such as work over-
load, shortage of manpower, poor incentives, poor social 
support, row conflict, career progression, lack of reward 
system etc., but also linked to certain socio-demographic 
characteristics of the workers.

Suggestions for further studies
There is need for further studies to understand the con-
cept, predisposition, features, effect and possible coping 
strategies of job stress among other cadres of health care 
workers apart from the current emphasis on nurses. Fu-
ture research on work-related stress should be bigger, 
multi-centered and involve health care workers at the 
different levels of health care delivery, that is, primary, 
secondary and tertiary, in order to discover which level 
of health care poses the greatest risk of job stress among 
health workers and help health administrators to chan-
nel resources appropriately

Conclusion
This study demonstrated the fact that job stress is 

common among healthcare workers and that there is 
a need for prompt attention to prevent its debilitat-
ing effect on the health of the healthcare workers. Un-
like several other studies that reported nurses as the 
most stressed group of healthcare workers, this study 
was able to demonstrate higher prevalence of job stress 
among physicians and other healthcare workers. The 
study showed that age, number of years in service, 
family type and family support were associated with 
job stress among healthcare workers. The study also 
showed that family type and family support were pre-
dictors of job stress. 
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ABSTRACT
Introduction and aim. The COVID-19 pandemic restricted our daily lives significantly. This adversely affected the physical activity (PA) 
and productivity of students, including medical interns, who worked tirelessly during the pandemic. The study aimed to evaluate the 
changes in PA patterns and associated factors due to the imposed lockdown in medical interns compared to pre-pandemic levels. 
Material and methods. A cross-sectional study was conducted among consenting medical interns of the 2020-21 batch in 
a medical college in Bhubaneswar, selected by convenience sampling. They were contacted by email and briefed about the 
study. Data on demography, exercise patterns (pre-, during, and post-COVID-19), and associated factors was collected by an 
electronic survey format (Google form). Data was analyzed using EPI info and interpreted in frequencies, percentages, and the 
chi-square test. A p-value<0.05 was considered statistically significant. 
Results. Of 104, 54.28% were females. The frequency of exercise reduced by 13.92% during COVID-19. Around 56.9% of interns 
exercised regularly pre-pandemic which dropped to 33.3% during the pandemic. The change in PA pattern was significantly 
associated with regularity of exercise (p<0.001). 
Conclusion. Evaluating the extent of physical inactivity will enable the administration to provide appropriate support to the 
interns to take equal care of their health as their patients.
Keywords. COVID-19, exercise, lockdown, medical interns, physical activity, well-being
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Introduction
A novel coronavirus known as COVID-19, which orig-
inated in Wuhan, China, first appeared in India at the 
beginning of 2020. The World Health Organization de-
clared it a pandemic and a global public health emer-
gency on March 11, 2020.1 Fever, cough, and sore throat 
were common symptoms of this acute respiratory ill-
ness. On the other hand, in moderate-to-severe cases, 
the illness worsens and leads to breathing problems, 

problems with non-respiratory organs like the heart and 
kidneys, and even death.2 Lockdowns were implement-
ed everywhere to mitigate the risk of infection and stop 
its spread.3 Other preventive strategies included social 
distancing, self-isolation, working from home, home 
quarantines, social gathering bans, and the closure of 
local recreation centers, parks, and playgrounds. These 
unexpected drastic measures caused significant disrup-
tion of the daily routines and lifestyles of the general 
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public. This had a significant impact on the daily phys-
ical activity (PA) (defined as any skeletal muscle-pro-
duced movement that causes an energy expenditure 
above the basal level) of millions of people in India and 
around the world.4,5 Worldwide, people reported diffi-
culties in getting the recommended amount of physi-
cal activity during the pandemic, with some regions 
seeing a 50 percent drop in physical activity. The scar-
city and unequal distribution of safe outdoor communi-
ty resources (such as parks, trails, sports facilities, and 
sidewalks) that encourage physical activity is one factor 
contributing to this decline.6 These undesirable behav-
iors have been connected to a lower level of cardiopul-
monary health as well as a higher chance of developing 
long-term illnesses like obesity, cardiometabolic dis-
ease, and early mortality.7-9 The World Health Organi-
zation (WHO) suggests engaging in at least 150 minutes 
of moderate exercise, 75 minutes of intense exercise, 
or a mix of the two each week.10 WHO aims to reduce 
the prevalence rate of physical inactivity by 15% world-
wide by 2030.11 Internship is a crucial phase in the life 
of medical students which comes with new responsibil-
ities and added stress with tireless duty hours.12 Due to 
erratic working hours, and lack of adequate sleep, the 
motivation to engage in physical activity fades away.13 
The COVID-19 restrictions further created an imbal-
ance in their physical activity patterns, motivational sta-
tus, and mental well-being among the medical interns.14 
A lot of research has been done comparing the disease 
status of people pre and post-pandemic.15,16 Studies have 
been done on the changes in physical activity patterns 
among the general population in China and Europe 
where there was a significant decline in physical activity 
engagement during the COVID-19 pandemic.17-20

Aim
However, there is a paucity of literature about the PA 
patterns and mental well-being of medical students 
in India amidst the COVID-19 pandemic. Hence this 
study aimed to evaluate the changes in PA patterns, and 
associated factors due to the imposed lockdown in med-
ical interns compared to pre-pandemic levels.

Material and methods
A cross-sectional study was conducted by the Depart-
ment of Community Medicine, Kalinga Institute of Med-
ical Sciences, Bhubaneswar between May 2021 and June 
2021. The ethical approval was obtained from the Institu-
tional Ethics Committee (reference number: KIIT/KIMS/
IEC/684/2021) and the study was carried out following 
the Declaration of Helsinki. The target population was 
medical interns of the 2020-21 academic batch. Interns 
who consented to the study and completed the ques-
tionnaire were included as the final study sample. There 
were no exclusion criteria. A total of 150 medical interns 

were selected through convenient sampling. The sur-
vey questionnaire used was pre-validated and pre-test-
ed. It consisted of four sections: demographics, exercise 
patterns (pre-COVID-19, during COVID-19, and post-
COVID-19 after reduction in restrictions and resump-
tion of normal duty hours in the hospital), motivating 
factors for regular physical activity, and finally the bar-
riers to regular physical activity. The exercising patterns 
were analyzed by including questions like if the partici-
pants exercised, the type of exercise they were involved 
in, duration of time spent exercising per week, place pre-
ferred for carrying out the physical activity, and regular-
ity of the physical activity. The type of physical activity 
was classified into ‘vigorous’, ‘moderate’, and ‘light’ as per 
WHO guidelines.21  The regularity of physical activity was 
classified arbitrarily as ‘irregular (< 2 days/week)’, ‘regular 
but skipped sometimes (2-3 days/week)’, and ‘very strict 
(5 days/week)’. The participants were contacted by email 
and briefed about the purpose of the study. The partic-
ipants answered the online questionnaire via the link 
shared in their email. There was no time constraint, so 
the participants could answer the questions leisurely. The 
confidentiality of the participants was ensured. Data col-
lected was compiled in Microsoft Excel and was analyzed 
using EPI info software. The descriptive data was inter-
preted in frequencies and percentages. The chi-square 
test was used for testing association. Linear trend analysis 
showed the changes in PA. A p-value < 0.05 was consid-
ered statistically significant.

Results
Out of 150 medical interns, a total of 104 participants 
completed the questionnaire. The study sample con-
sisted of 57 (54.8%) females and 47 (45.2%) males. The 
mean (± SD) age of the study sample was 25.04 (±1.29). 
The baseline characteristics showed that around 65 
(62.7%) interns exercised pre-pandemic, 56 (53.8%) ex-
ercised during the pandemic, and 62 (59.6%) exercised 
after the imposed pandemic restrictions were reduced. 
Figure 1 depicts the linear trend diagram of the chang-
es in the engagement of study participants in PA pre-, 
during, and post-COVID-19 pandemic.

                     

Fig. 1. Linear trend analysis of the changes in engagement 
in physical activity (%) pre-, during, and post-COVID-19
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Pre-COVID-19, the study participants who exer-
cised, were mostly involved in moderate exercise (28, 
26.9%), for 2–4 hours/week (34, 32.7%), and exercise in 
the room (26, 25%). Around 37 (35.6%) of the interns 
were regular in their exercise schedule with the occa-
sional skipping. Table 1 shows the characteristics of the 
patterns of PA before the COVID-19 pandemic.

Table 1. Characteristics of the patterns of PA before the 
COVID-19 pandemic

Variable
Frequency of respondents 

 (n=104)
Percentage

Did you exercise?
No 39 37.5
Yes 65 62.5

If yes, how would you 
categorize it?

Light 27 26
Moderate 28 26.9
Vigorous 10 9.6

No exercise 39 37.5

How much time did 
you spend weekly?

<2 hours 22 21.2
2–4 hours 34 32.7
>4 hours 9 8.8

No exercise 39 37.5

Where did you 
exercise?

Gym 15 14.4
Park 24 23.1

Room 26 25
No exercise 39 37.5

How regular were 
you?

Irregular 20 19.2
Regular, though 

skipped sometimes
37 35.6

Very Strict 8 7.7
No exercise 39 37.5

Table 2. Characteristics of the patterns of PA during the 
COVID-19 pandemic

Variable
Frequency of respondents 

 (n=104)
Percentage

Did you exercise?
No 48 46.2
Yes 56 53.8

If yes, how would you 
categorize it?

Light 22 21.2
Moderate 23 22.1
Vigorous 12 11.5

No exercise 47 45.2

How much time did 
you spend weekly?

<2 hours 17 16.3
2–4 hours 24 23.1
>4 hours 16 15.4

No exercise 47 45.2

Where did you 
exercise?

Gym 10 9.6
Park 14 13.5

Room 33 31.7
No exercise 47 45.2

How regular were 
you?

Irregular 18 17.3
Regular, though 

skipped sometimes
19 18.3

Very Strict 20 19.2
No exercise 47 45.2

During COVID-19, the study participants who ex-
ercised were mostly involved in moderate exercise (23, 
22.1%), for 2–4 hours/week (24, 23.1%), and exercised 

in the room (33, 31.7%). Around 20 (19.2%) of the in-
terns were regular in their exercise schedule with the oc-
casional skipping. Table 2 shows the characteristics of 
the patterns of PA during the COVID-19 pandemic.

Table 3. Characteristics of the patterns of PA after the 
COVID-19 pandemic

Variable Frequency of respondents 
 (n=104)

Percentage

Did you exercise? No 42 40.4

Yes 62 59.6

If yes, how would you 
categorize it?

Light 15 14.4

Moderate 38 36.5

Vigorous 9 8.7

No exercise 42 40.4

How much time did 
you spend weekly?

<2 hours 17 16.3

2–4 hours 39 37.5

>4 hours 6 5.8

No exercise 42 40.4

Where did you 
exercise?

Gym 11 10.6

Park 23 22.1

Room 28 26.9

No exercise 42 40.4

How regular were 
you?

Irregular 18 17.3

Regular, though 
skipped sometimes

38 36.5

Very Strict 6 5.8

No exercise 42 40.4

Table 4. Association of different variables with the 
changing patterns of PA amidst COVID-19

Variable
Group

χ 2

(p-value) *

Pre COVID During COVID Post COVID

1.665
(0.435)Did you 

exercise?

No
n 39 48 42

% 37.5% 46.2% 40.4%

Yes
n 65 56 62

% 62.5% 53.8% 59.6%

Categorization 
of exercise

Light
n 27 22 15

7.082
(0.132)

% 41.5% 37.5% 24.2%

Moderate
n 28 23 38

% 43.1% 41.1% 61.3%

Vigorous
n 10 12 9

% 15.4% 21.4% 14.5%

Time spent 
weekly

<2 hours
n 22 17 17

10.361
(0.11)

% 32.3% 28.6% 27.4%

>4 hours
n 9 16 6

% 13.8% 28.6% 9.7%

2–4 hours
n 34 24 39

% 52.3% 42.9% 62.9%

Regularity of 
exercise

Irregular
n 20 18 18

17.728
(<0.001)

% 30.7% 31.6% 29.03%

Regular, 
though 
skipped 

sometimes

n 37 19 38

% 56.9% 33.3% 61.3%

Very strict
n 8 20 6

% 12.3% 35.1% 9.7%
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Post-COVID-19, the study participants who exer-
cised, were mostly involved in moderate exercise (38, 
36.5%), for 2–4 hours/week (39, 37.5%), and exercised 
in the room (28, 26.9%). Around 38 (36.5%) of the in-
terns were regular in their exercise schedule with the oc-
casional skipping. Table 3 shows the characteristics of 
the patterns of PA after the COVID-19 pandemic when 
the restriction measures were relaxed.

The association of different variables with the out-
come was tested by the chi-square test. The regularity of 
the exercise schedule was significantly associated with the 
changes in PA patterns pre-, during, and post-COVID-19 
(p<0.001). Table 4 depicts the association of different vari-
ables with the changing patterns of PA amidst COVID-19.

Perceived physical benefits like losing weight that 
improved their appearance were the most common mo-
tivating factors for exercising. The different motivating 
factors are depicted in Figure 2.
                  

Fig. 2. Motivating factors facilitating PA among study 
participants (in %)

Fig. 3. Inhibiting factors affecting PA among study 
participants (in %)

The most common inhibiting factors affecting phys-
ical activity among the study participants were time 
management problems and hectic schedules due to er-
ratic work timings. The other factors have been depict-
ed in Figure 3.

Discussion
This study aimed to evaluate the changes in the phys-
ical activity patterns, and associated factors due to the 

imposed lockdown in medical interns compared to 
pre-pandemic levels. Out of 120 medical interns, a to-
tal of 104 participants were included in the final anal-
ysis. The study sample consisted of 57 (54.8%) females 
and 47 (45.2%) males. The mean (± SD) age of the study 
sample was 25.04 (±1.29). A study by Al-Hindawi et al. 
also reported female preponderance with 68 (62%) fe-
males and 42 (38%) males.22 The baseline characteris-
tics showed that around 65 (62.7%) interns exercised 
pre-pandemic, 56 (53.8%) exercised during the pan-
demic, and 62 (59.6%) exercised after the imposed 
pandemic restrictions were reduced. There was a 14% 
decline in PA during the pandemic. Larrad-Rodriguez 
et al. also reported a 29.5% and 18.3% decline in vigor-
ous and moderate PA among university students during 
lockdown.23 A similar decrease in physical activity 
during the pandemic was also observed by Constandt et 
al. and Rosa D et al.24,25 This decrease may be due to the 
increase in sedentary behavior due to the imposed lock-
down restrictions. Additional research has demonstrat-
ed that these patterns negatively impact people’s health, 
leading to immunological dysfunction and a decline in 
mental well-being.26 Therefore, maintaining PA is cru-
cial for people in good health or those with chronic ill-
nesses to avoid or lessen the likelihood of developing 
new health issues and a deterioration in their quality of 
life down the road.27,28 In our study, the study partici-
pants preferred to exercise in the room, which increased 
by 26% during the lockdown. This was probably due to 
the closure of parks and gyms. Someway or the other, 
the medical interns remained physically active during 
the lockdown. A study by Wafi et al. also reported high-
er odds of maintaining physical activity among medi-
cal students who had exercise equipment in their homes 
during the pandemic.29 The pattern of physical activi-
ty was significantly associated with the regularity of ex-
ercise among the participants (χ2 = 17.728, p = 0.0013). 
However, there was no significant association of phys-
ical activity patterns with the type of exercise and the 
time spent on exercise weekly. A study by Al-Mhanna 
et al. however found a significant association between 
the type of exercise and physical activity (p<0.001).30 
The changes in the regularity of physical activity might 
be due to added household tasks like cooking, washing 
utensils, and cleaning rooms due to the non-availabil-
ity of housekeeping staff during the lockdown, which 
made it difficult to devote time to exercise. The moti-
vating factors for engaging in physical activity, as men-
tioned by the study participants, were the perceived 
physical and emotional benefits, the importance of be-
ing physically fit, avoiding chronic diseases, and support 
from peers. The barriers mentioned were time manage-
ment, hectic work schedule, laziness, social embarrass-
ment, current health problems, and lack of motivation. 
Nielsen et al. and Cornine A et al. also reported anxi-
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ety, fear, and lack of motivation as factors responsible for 
decreased PA levels during the pandemic.31,32 Research 
also suggests that since exercise self-efficacy and moti-
vation can be difficult to overcome early in the behavior-
al change process, social and institutional support may 
play a significant role in helping inactive people change 
their behavior.33 Providing social, mental, and institu-
tional opportunities for regular PA is crucial for sustain-
ing a healthy lifestyle and lowering all-cause mortality.34 
To help medical interns understand the value of exer-
cise and prepare them to suggest physical activity inter-
ventions in their future clinical practice, a concentrated 
education program on physical activity should be incor-
porated throughout the curriculum.35

Study limitations
Although the current study emphasizes how the 
COVID-19 lockdown negatively affected medical in-
terns’ physical activity, it should be noted that there are 
a few limitations. The study is cross-sectional and was 
conducted in a single institute, using convenience sam-
pling and self-selection. This makes the result less gen-
eralizable and subject to selection bias. We only received 
104 responses out of the 120 participants in the intend-
ed sample. Even though we were able to identify signif-
icant correlations between the variables and changes in 
physical activity, more participants would have allowed 
for the possibility of additional insights, and a larger 
study is necessary to delve deeper into this topic. Partic-
ipants’ recollections of their physical activity levels be-
fore the COVID-19 lockdown were entirely dependent 
on them, which makes them potentially inaccurate or 
overestimated. The online questionnaire used for data 
collection is prone to recall bias.

Conclusion
The COVID-19 pandemic disrupted all regular human 
activities which forcefully restrained the students to a 
limited environment. These forced measures affected 
the PA patterns of the medical interns to a great extent. 
Future research using longitudinal study designs and 
objectively measuring PA before, during, and after ad-
ditional health crisis-related restrictions is necessary to 
investigate the potential long-term impact of a health 
crisis on PA. All students should be encouraged to en-
gage in alternate forms of exercise in case there is anoth-
er pandemic. Furthermore, suitable assistance ought to 
be designed to cater to student’s living circumstances.
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ABSTRACT
Introduction and aim. This study aims to assess caries experience in children with cleft lip and palate (CLP).
Material and methods. A total of 127 children (aged 3-12 years) with CLP and 141 non-cleft controls were assessed for dental 
caries using the decayed-extracted/missing-filled teeth (deft/DMFT) index. Logistic regression analysis was employed to iden-
tify factors associated with dental caries. Statistical tests, including t-test, ANOVA, Chi-square, and Fisher’s exact test, were used 
to analyze differences between cleft and non-cleft populations.
Results. In primary teeth, caries prevalence was significantly higher in children with CLP (63.8%) compared to non-cleft con-
trols (40.4%, p<0.001). The deft scores were 3.30 for CLP and 1.63 for non-CLP group (p<0.01). No significant difference was 
observed in mean DMFT scores (p=0.02). Significant variations in caries prevalence (p=0.01) and mean DMFT values (p=0.001) 
were noted in permanent dentition among different cleft groups.
Conclusion. Children with CLP show higher caries prevalence and experience, emphasizing the need for targeted dental care 
interventions in this population. Logistic regression analysis highlights an age-related increase in caries experience among in-
dividuals with CLP.
Keywords. cleft lip, cleft palate, dental caries 
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Introduction
Cleft lip and palate (CLP) rank among the most common 
craniofacial anomalies in children, affecting nearly 1 in 
700 live births globally. This condition can lead to a range 
of functional, aesthetic, and psychological challenges for 
affected individuals. Given the complexities involved, 
children with CLP require specialized care, including 
dental care. Unfortunately, the appearance of orofacial 
clefts often overwhelms parents, leading to a tendency to 
overlook the oral health needs of their children. Children 
with CLP often show various dental problems, includ-
ing malocclusion, poor oral hygiene, and dental anoma-

lies. Reports on the prevalence of dental caries in the CLP 
population present conflicting findings. The majority of 
studies suggest a higher caries prevalence in children with 
CLP compared to non-cleft children.1-8 However, Malay 
et al. and Nagappan et al. reported a lower occurrence 
of caries in children with CLP, while some studies found 
no difference in caries experience between children with 
CLP and the control population.9-12 These differences in 
findings may stem from various reasons such as the mul-
tifactorial etiology of dental caries, variations in evalua-
tion periods, methodological disparities, and differences 
in socio-economic conditions.13,14

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0000-0002-7810-987X
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Aim
Epidemiological studies have shown that caries prevalence 
differs from country to country.  Caries experience in a 
population is influenced by factors such as oral hygiene 
practices, dietary habits, and ethnicity. Although many 
studies have explored caries prevalence in India, epidemi-
ological studies on the caries experience of CLP children 
are scarce. The current study aimed to investigate caries 
experience in 3–12 years children with CLP and compare 
them with age- and sex-matched non-cleft children. Addi-
tionally, factors such as place of residence, number of sib-
lings, method of tooth cleaning, use of fluoride toothpaste, 
frequency of brushing, and previous dental visits were in-
vestigated to determine their potential influence on caries 
experience in children with cleft lip and palate. 

Material and methods
Ethical considerations
The study protocol adheres to the Declaration of Helsin-
ki and received approval from the Ethics Committee of 
Dr. R Ahmed Dental College and Hospital, Kolkata (IEC/
DCH/089 dated 12/7/2021). Prior to the commence-
ment of the study, informed consent was obtained from 
the parents or legal guardians of the participating chil-
dren. The consent process included a detailed explanation 
of the study’s objectives, procedures, potential risks, and 
benefits. Participants were assured that their involvement 
was voluntary, and they had the right to withdraw from 
the study at any stage without repercussions. Confidenti-
ality was maintained throughout the study, with all per-
sonal information anonymized and stored securely.

Study subjects
We included all children aged three to twelve years with 
complete cleft lip and palate (CLP) who were referred 
from cleft centers, where orofacial cleft surgeries were 
performed, to the Department of Pediatric and Preven-
tive Dentistry during the study period (October 2021–
September 2022). The institute provides free access to 
dental care for all. Study participants received both pre-
ventive and therapeutic dental treatments they need-
ed. Dental treatments carried out in this department 
include fabrication of obturators, restorative, and or-
thodontic treatments and teeth extraction. In order to 
participate in the research, children had to have un-
dergone surgical intervention for cleft lip and palate 
(CLP) and be free from systemic diseases. Individuals 
with solely a cleft lip, undergoing orthodontic treat-
ment, having related syndromes, other craniofacial ab-
normalities or dentofacial deformities were excluded. A 
total of 127 children aged 3–12 years with cleft lip and 
palate were selected. We gathered information on cleft 
types and the age of the patients from these records. 
According to age children with CLP were further cat-
egorized into two groups: the primary dentition group 

(3–5 years) and the mixed dentition group (6-12 years). 
Based on orofacial cleft, children were further grouped 
into unilateral cleft lip and palate (UCLP), bilateral cleft 
lip and palate (BCLP), and cleft palate (CP).

We randomly selected 149 healthy children aged 
3–12 years without clefts from two local kindergartens 
and two primary schools situated in Kolkata. Among 
them, 141 children agreed to participate. These controls, 
matched for age and sex, shared the same ethnicity and 
socioeconomic characteristics as the children with CLP. 
The non-cleft individuals were further divided into two 
age groups: 3–5 years (62 children) and 6–12 years (79 
children).

Clinical examination
Two experienced pedodontists examined all partici-
pants, including 20 children (10 with clefts and 10 with-
out) before the main study. The two examiners showed 
good agreement (kappa scores of 0.89 for deft and 0.91 
for DMFT) in assessing teeth with cavities. We recorded 
dental caries using the decayed (dt/DT), extracted due 
to caries (et) in case of primary teeth, missed teeth (MT) 
in case of permanent teeth, and filled teeth (ft/FT) in-
dex based on modified WHO criteria (1997). Uppercase 
letters signify the permanent dentition (DMFT), and 
lowercase letters (deft) represent primary teeth. Only 
missing teeth due to caries were recorded; congenital-
ly missing or lost teeth due to other reasons, such as 
trauma, were not considered. Similarly, only fillings for 
carious teeth were recorded. Restorations of enamel hy-
poplasia or hypomineralized teeth were not considered. 
Details on tooth extraction and filled teeth were gath-
ered from discussions with parents or caregivers

Before the examination, all participants were asked 
to brush their teeth. The clinical examinations, con-
ducted at the Department of Pediatric and Preventive 
Dentistry of Dr. R Ahmed Dental College and Hospi-
tal, involved using a mouth mirror and a probe while 
the participant remained seated in a dental chair. Teeth 
were dried using compressed air. No X-rays were taken.

Questionnaires
A structured questionnaire was designed to obtain data, 
including the place of residence, the number of siblings, 
method of tooth cleaning, use of fluoride toothpaste, 
frequency of brushing, and previous dental visits. The 
questionnaire was filled out by the parents at home and 
collected after the clinical examination by another investi-
gator who did not participate in the clinical examination.

Statistical analysis
Data were analyzed using the software Epi Info ver-
sion 7.2 (CDC, Atlanta, USA) with a 95% confidence 
interval for all tests. Descriptive and inferential statis-
tics were performed to analyze the data. The t-test, Chi-
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square test, and Fisher’s exact test were used to analyze 
any significant differences between the cleft and non-
cleft population. ANOVA test was employed to compare 
the mean caries score (deft/DMFT) of cleft subgroups. 
Associated social and behavioral factors such as place 
of residence, number of siblings, method of tooth clean-
ing, use of fluoride toothpaste, frequency of brushing, 
and previous dental visits was assessed using Chi-square 
tests. Binary logistic regression analysis adjusted by age 
and sex was used in this study. Odds ratios (ORs) and 
95% confidence intervals (CIs) were calculated from the 
model. All statistical tests were two-tailed, and the level 
of significance was set at 0.05.

Results
The mean age of children with cleft lip and palate was 
found to be 6.52±2.72 years.  Initially, 134 children with 
CLP were selected who met the inclusion and exclusion 
criteria. However, seven children were excluded due 
to insufficient data in their medical records, resulting 
in a final sample size of 127 subjects. Among the cleft 
population, the caries experience (deft>0) was 63.8% 
(81/127) in primary dentition, whereas the caries expe-
rience (deft>0) was 40.4% (57/141) in the non-cleft pop-
ulation. Similarly, 55.6% (40/72) of the CLP group and 
40.5% (32/79) of non-CLP children showed caries expe-
rience (DMFT>0) in their permanent teeth.

Table 1. Distribution of CLP according to age, gender, and 
cleft types and control group*

Age group
BCLP

(n=45)
UCLP

(n=38)
CP

(n=44)
Cleft group

(n=127)
Control group

(n=141)

M F M F M F M F Total M F Total

3-5 years
(N=55)

8 13 10 9 6 9 24 31 55 29 33 62

6-12 years
(n=72)

14 10 10 9 8 21 32 40 72 35 44 79

Total 22 23 20 18 14 30 56 71 127 64 77 141

* n – number, M – male, F – female, BCLP – bilateral cleft lip 
and palate, UCLP – unilateral cleft lip and palate, CP – cleft 
palate

Table 2. Caries status of children with CLP according to 
gender*

Male Female p

deft=0 20 (35.7%) 26 (36.6%) >0.999

deft>0 36 (64.3%) 45 (63.4%)

DMFT=0 12 (37.5%) 20 (50%) 0.34

DMFT>0 20 (62.5%) 20 (50%)

Mean DMFT 2.65±2.82 2.17±2.75 0.46

* deft – decayed extracted and filled primary teeth,  DMFT 
– decayed missing filled permanent teeth

Table 1 shows the distribution of CLP According 
to age, gender, and cleft types. Among the CLP group, 

44.1% were boys, 55.9% were girls, with no significant 
gender difference in caries experience. 

The analysis of caries status in children with CLP 
based on gender is shown in Table 2 and it reveals no 
significant differences in both primary and permanent 
teeth, suggesting that gender may not be a prominent 
factor influencing caries experience among children 
with CLP.

Table 3. Caries experience in children with CLP according 
to cleft typesa

Cleft type BCLP UCLP CP p

Number (%) 45 (35.4%) 38 (29.9%) 44 (34.6%)

deft=0 17 (37.8%) 11 (28.9%) 18 (40.9%) 0.51#

deft>0 28 (62.2%) 27 (71,1%) 26 (59.1%)

DMFT=0 10 (41.7%) 6 (31.6%) 16 (76.2%) 0.01#

DMFT>0 14 (58.3%) 13 (68.4%) 5 (23.8%)

Mean deft 3.4±3.37 3.21±3.04 3.27±3.252 0.809*

Mean DMFT    2.25±2.54 3.78±3.32 1.58±2.26 0.001*

a * – ANOVA test, # – Chi square test, deft – decayed 
extracted and filled primary teeth, DMFT – decayed 
missing filled permanent teeth, BCLP – bilateral cleft lip 
and palate, UCLP – unilateral cleft lip and palate, CP – cleft 
palate

Table 4. Mean caries indices according to age group 
in children with and without CLP*

Age group
Caries  

experience
CLP Without CLP

p
Mean SD Mean SD

3–5 years

dt 2.50 2.79 1.45 1.85 0.01

et 0.2 0.62 0.33 0.69 0.28

ft 0.09 0.34 0.27 0.72 0.09

deft 2.8 3.17 2.04 2.51 0.15

6–12 years

dt 3.34 2.95 1.03 1.87 <0.0001

et 0.30 0.74 0.13 0.38 0.07

ft 0.08 0.32 0.13 0.47 0.45

deft 3.68 3.21 1.30 2.23 <0.0001

DT 1.91 2.44 1.25 1.97 0.06

MT 0.25 057 0.14 0.38 0.16

FT 0.22 0.56 0.08 0.28 0.05

DMFT 2.38 2.77 1.46 2.19 0.02

3–12 years

dt 2.98 2.90 1.22 1.87 <0.0001

et 0.26 0.69 0.23 0.55 0.69

ft 0.08 0.33 0.20 0.60 0.04

deft 3.30 3.21 1.63 2.38 <0.0001

* CLP – cleft lip and palate, dt – decayed primary teeth, et 
– extracted primary teeth due to caries, ft – filled primary 
teeth,  DT – decayed permanent teeth, MT – missing 
permanent teeth, FT –filled permanent teeth 

Table 3 presents the caries experience in children 
with CLP based on different types of clefts: bilateral 
cleft lip and palate (BCLP), unilateral cleft lip and palate 
(UCLP), and cleft palate only (CP). There is no statis-
tically significant difference in the prevalence of caries 
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among the cleft types (p=0.51 for deft and p=0.01 for 
DMFT). The ANOVA test results indicate that there is 
no statistically significant difference in mean deft scores 
among the cleft types (p=0.809). However, there is a sig-
nificant difference in mean DMFT scores among the 
cleft types (p=0.001). It is possible that the limited num-
ber of children within each cleft group may have con-
tributed to this outcome.

Table 5. Relationship between cleft status and associated 
factors*
Variables CLP Non-CLP p

Age 
(mean±SD)

3–5 years 4.02±0.79 4.20±0.87 0.24

6–12 years 8.44±2.04 8.40±1.95 0.90

3–12 years 6.52±2.72 6.56±2.60 0.90

deft=0 46 (36.2%) 84 (59.6%)
<0.001

deft>0 81 (63.8%) 57 (40.4%)

DMFT=0 32 (44.4%) 47 (59.5%)
0.07

DMFT>0 40 (55.6%) 32 (40.5%)

Residency
Rural 61 (48.03%) 72 (51.1%)

0.62
Urban 66 (51.97%) 69 (48.9%)

Number of siblings
one 49 (38.6%) 71 (50.4%)

0.06
More than one 78 (61.4%) 70 (49.7%)

Use of fluoride toothpaste
Yes 127 (100%) 141 (100%)

No 0 (0%) 0 (0%)

Method of tooth cleanin
Toothpaste and brush 127 (100%) 141(100%)

0.004
Finger 0 (0%) 0 (0%)

Brushing
Once 84 (70%) 108 (76.6%)

0.26
More than once 36 (30%) 33 (23.4%)

Previous dental visit
Yes 59 (46.4%) 65 (46.1%)

0.33
No 68 (53.6%) 96 (53.9%)

* CLP – cleft lip and palate, deft – decayed, extracted and 
filled primary teeth, DMFT – decayed, missing and filled 
permanent teeth

Table 6. Proportion (%) of children with CLP who are 
free of caries (deft+DMFT=0) and with caries present 
(deft+DMFT>0) according to their age group, sex, social 
and behavioral factors, total number of children=127

Characteristics
Caries present 

n=92
Caries free 

n=35
p

Age
3–5 years 31 (56.4%) 24 (43.6%)

<0.001
6–12 years 61 (84.7%) 11 (15.3%)

Sex
Male 41 (73.2%) 15 (26.8%)

>0.999
Female 51 (71.8%) 20 (28.2%)

Place of
residence

Rural 45 (73.8%) 16 (26.2%)
0.90

Urban 47 (71.2%) 19 (28.8%)

No of 
siblings

One 32 (65.3%) 17 (34.7%)
0.22

More than one 60 (76.9%) 18 (23.1%)

Brushing
Once-daily 68 (71.6%) 27 (28.4%)

0.88
Twice or more 24 (75%) 8 (25%)

Previous
 dental visits

Yes 56 (71.8%) 22 (28.2%)
0.21

No 58 (81.7%) 13 (18.3%)

Table 4 presents an evaluation of caries experience 
in primary and permanent teeth for CLP and non-CLP 
groups. No significant difference was found in mean 

deft values for 3-to-5-year-old CLP and control groups. 
However, significant differences were observed in the 
decayed component (dt) for both age groups, with high-
er values in CLP children. Mean deft for 6–12 years was 
significantly higher in CLP (3.30) vs. non-CLP (1.63), 
whereas mean DMFT did not differ significantly (2.38 
vs. 1.46; p=0.02).

Table 5 indicates a significantly higher prevalence 
of caries in primary dentition for CLP children (63.8%) 
compared to non-CLP (40.4%). Although caries expe-
rience in the 6–12 age group with CLP was higher than 
the 3–5 age group, this difference was not statistically 
significant (p=0.12). Permanent teeth did not show sig-
nificant differences between CLP and non-CLP groups 
(p=0.07). 

Logistic regression revealed a significant increase 
in caries experience with age in individuals with CLP 
(p<0.001, OR 0.66), but no significant differences in res-
idence, siblings, or brushing frequency between CLP 
and non-CLP children (Table 6).

Discussion
This observational study assessed caries experience in 
both primary and permanent teeth of 3- to 12-year-
old children with CLP, considering factors such as age, 
gender, and types of clefts. The results were compared 
with those of an age- and sex-matched non-cleft con-
trol population. The cleft populations in this study were 
drawn from government-run hospitals where treat-
ments are provided free of charge. To ensure homoge-
neity in ethnicity and socioeconomic conditions among 
the study samples, non-cleft populations were selected 
from schools located in the same geographic area as the 
hospital, where free education is provided.

Examining caries prevalence in the context of the 
country where the children live is important. Socio-
economic and cultural factors, as well as variations in 
healthcare systems, can significantly influence oral 
health outcomes. Overall caries experience in this study 
in the non-cleft population was found to be 40.4% which 
is comparable with the findings of a meta-analysis and 
a recent Indian study carried out on 5- to 12-year-old 
school-going children of Chandigarh.15,16 In this study, 
children with CLP exhibited higher caries experience, 
consistent with the findings of numerous previous stud-
ies, systematic reviews, and meta-analyses.1,2,4,13,17,18 
Among the cleft population, 63.8% of children showed 
caries experience in their primary teeth, a finding com-
parable to that of Kamble et al.19

A significant difference in the dt of the deft score 
between children with CLP and controls suggests that 
children with CLP may have a higher prevalence of un-
treated decayed teeth compared to the control group. 
The low values of missing and filled components in the 
deft/DMFT score in the CLP group may be a result of 
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parents or caregivers prioritizing cleft surgeries over 
dental treatments. 

Although the exact cause is not known, possible ex-
planations for higher caries experience in children with 
CLP include poor oral hygiene, increased oral clearance 
time, malposition of teeth and presence of dental anom-
alies, and possible scarring acting as plaque retaining 
area. The higher occurrence of malocclusion and ortho-
dontic treatment in children with CLP may introduce 
bias in studies that compares outcomes with controls. 
Therefore, children undergoing orthodontic treatment 
were excluded in the current study. In addition, main-
taining oral hygiene in CLP patients with obturators is 
challenging due to increased plaque retention. This can 
lead to changes in plaque composition, with a rise in 
cariogenic bacteria like Streptococcus and Lactobacil-
lus, exacerbating the risk of dental caries.3,14 

Among the children with CLP, no correlation was 
observed between caries experience and gender, im-
plying that gender might not play a primary role in de-
termining caries prevalence among children with CLP. 
Similar result was observed in other studies.22

In the 3–5 years age group, there was no significant 
difference in deft score between cleft and control par-
ticipants which is consistent with the finding of Zhu et 
al.8 However, in the 6- to 12-year-old group, a signifi-
cant difference in caries experience was observed pos-
sibly attributed to the cumulative increase in deft scores 
in CLP group with age. Tuaño-Cabrera et al. suggest-
ed that children under 6 years brush under parental su-
pervision, while those aged 6-12 years usually brush 
independently.23 Lack of supervision, coupled with mal-
occlusions and limited access post-surgery in cleft areas, 
may contribute to higher caries incidence.23 

Antonarakis et al., in a meta-analysis of five studies, 
found a mean difference of 1.38 in DMF teeth between 
individuals with CLP and controls.1 Another meta-anal-
ysis indicated a pooled mean difference in DMFT of 
0.28, higher in permanent dentition than mixed den-
tition.13 The present survey provides weak evidence 
(p=0.02) for higher caries experience (DMFT) in chil-
dren with CLP compared to non-cleft controls, which is 
consistent with the observations of Tannure et al., Lucas 
et al. and Freitas et al.11,12,18 These studies found no sig-
nificant DMFT score differences between children with 
CLP and non-CLP individuals.

Various factors like sample size, cleft types, location, 
food habits, socio-economic conditions, and oral hy-
giene practices can influence caries rates. Many studies 
treat all children with CLP uniformly, limiting explora-
tion of specific correlations between cleft types and car-
ies. The current study classified individuals according to 
different types of cleft conditions and found no signifi-
cant difference in the prevalence of dental caries. These 
results are consistent with previous studies of Chopra et 

al., Xiao et al., and Allam et al., but not with the find-
ings of Sunderji et al., Zhu et al., Howe et al., and Gup-
ta et al.7,8,17,24-27 It is possible that the limited number of 
children within each cleft group may have contributed 
to this outcome.

Previous studies suggest a link between caries ex-
perience and oral hygiene practices. In CLP individu-
als, factors like scar tissue, bleeding, poorly aligned teeth, 
and cleft anatomy may contribute to reluctance in tooth 
brushing. However, the present study found no signifi-
cant difference in brushing frequency between individu-
als with CLP and the non-cleft control group. The current 
study also explored the impact of residence, number of 
siblings, person responsible for tooth cleaning, use of flu-
oride toothpaste, brushing frequency, and previous den-
tal visits on caries occurrence in children with CLP. No 
significant association was found between these social 
and behavioural factors and caries experience. This could 
be attributed to the problem-centric approach to seek-
ing dental care among the study participants. Bian et al. 
and Ankola et al., also reported no relationship between 
brushing frequency and caries experience.28,29

This study has a few limitations. The study’s the omis-
sion of dietary factors, a smaller sample size, a unicen-
tric design, and the evaluation of only one ethnic group 
are some of the limitations. In addition, caries experience 
should be assessed radiographically. We did not take ra-
diographs for caries detection in this prospective study. 
For ethical reasons, participants did not undergo radio-
graphic evaluation solely for survey purposes.  Education-
al background and family income are known to influence 
a child’s caries experience. Since the participants in this 
study were selected from the same socioeconomic con-
dition, family income and caregiver’s education were not 
considered separately.  Nevertheless, the sample sizes of 
the CLP and non-CLP groups were matched in the cur-
rent study, which we consider a strength of this study.

The observational study on children with CLP sug-
gests that these individuals exhibit significantly higher 
caries experience in primary teeth, emphasizing the im-
portance of oral health interventions. Further research 
is required to explore sociodemographic and dietary 
factors that may influence caries risk in this population, 
potentially informing more comprehensive treatment 
approaches and improving long-term oral health out-
comes for children with CLP.

Conclusion
The following conclusions can be drawn from the find-
ings of this study: Patients with CLP had significantly 
higher caries experience in the primary dentition. How-
ever, no significant difference in DMFT scores for per-
manent teeth was noted between cases and controls. 
When we compared caries experience among cleft types, 
the mean deft scores of BCLP, UCLP, and CP groups did 
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not differ significantly. By contrast, we observed a sig-
nificant (p=0.01) difference in caries prevalence as well 
as mean DMFT value (p=0.001) in the permanent den-
tition among different cleft groups. Caries experiences 
increase significantly with age in individuals with CLP.
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ABSTRACT      
Introduction and aim. Traumatic brain injuries often result in serious consequences affecting the quality of life of patients, ne-
cessitating a profound understanding of influencing factors. This study aims to explore the relationship between interpersonal 
support and the quality of life in traumatic brain injury patients one month after treatment. The research seeks to identify the 
extent to which interpersonal support influences the quality of life in traumatic brain injury patients and whether this relation-
ship remains significant one month after hospital treatment. 
Material and methods. The research method employed is quantitative, involving sampling of traumatic brain injury patients 
aged 18-50 years without complications or disabilities who are willing to participate. Data is collected one month post-treat-
ment through questionnaires encompassing scales measuring interpersonal support (ISEL) and post-TBI quality of life (QO-
LIBRI). Data analysis is conducted using Pearson’s correlation test in SPSS version 26 software.
Results. Statistical analysis revealed that traumatic brain injury patients with good interpersonal support exhibited significantly 
higher quality of life (p=0.002), with a strong correlation between the two variables (r=0.663). These findings indicate the cru-
cial role of interpersonal support in enhancing the quality of life in patients. 
Conclusion. The study confirms a positive relationship between interpersonal support and the quality of life in traumatic brain 
injury patients. 
Keywords. interpersonal support, post-traumatic brain injury, quality of life
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Introduction
Traumatic brain injury (TBI) is a global health issue that 
poses significant challenges and can have a profound im-
pact on individuals’ quality of life. Those suffering from 
TBI often face complex and diverse challenges, includ-
ing cognitive, physical, and psychological disturbances. 
In this context, interpersonal support becomes a critical 

element in the recovery of patients, emanating not only 
from medical professionals but also from family, friends, 
and the surrounding community.1

While previous research has highlighted the rela-
tionship between interpersonal support and the quali-
ty of life for patients with head injury, there is an urgent 
need to understand in more detail the post-one-month 
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treatment impact of this support.2,3 After one month, the 
initial recovery phase may have passed, and it is crucial 
to identify how the level of interpersonal support cor-
relates with the ongoing development of quality of life.4

This study proposes a focus on the post-one-month 
treatment period, a critical phase in the recovery of pa-
tients with head injury. At this point, the challenges 
faced by patients and their families may have evolved, 
and interpersonal support relationships can significant-
ly contribute to the improvement or deterioration of the 
patient’s quality of life.5,6

One reason this study is unique is lies in the inte-
gration of physical, cognitive, and psychological aspects 
of the impact of head injuries on quality of life. By con-
sidering these various dimensions, the study aims to 
provide a holistic understanding of how interperson-
al support can help enhance these aspects and overall 
quality of life.7 While previous research often empha-
sized support from medical professionals, this study ex-
plored the significant role of support from family and 
the community. Involving a broader social environment 
will provide insights into how interpersonal support can 
be integrated into a larger social structure.8,9

Furthermore, the novelty of this study lies in its 
comprehensive examination of the multidimensional 
impact of interpersonal support on TBI patients’ quality 
of life. While previous research has predominantly fo-
cused on the role of medical professionals in providing 
support, this study takes a broader approach by explor-
ing the contributions of familial, social, and community 
support networks. Additionally, by specifically targeting 
the post-one-month treatment period, this study fills a 
crucial gap in the literature and provides timely insights 
into the ongoing recovery process for TBI patients, ul-
timately contributing to the advancement of knowledge 
in this field. By understanding the relationship between 
interpersonal support and the quality of life for patients 
with head injury one month after treatment, this re-
search has the potential to lay the foundation for the de-
velopment of more effective interventions.10 We have a 
hypothesis that interpersonal support plays a relevant 
role in improving the quality of life of patients.

Aim
This research is conducted to explore the relationship of 
interpersonal support in the recovery of patients with 
head injury and specify how it can impact their quality 
of life one month post-treatment.

Material and methods
Study design
The research methodology employed in this study is a 
quantitative approach aimed at exploring the relation-
ship between interpersonal support and the quality of 
life in patients with head injury one month post-treat-

ment. The study population focuses on patients with 
head injury in Indonesia within the age range of 18–50 
years. Inclusion criteria involve patients without com-
plications (patient does not have any psychological dis-
orders or degenerative diseases such as Alzheimer’s and 
dementia), disabilities (patient does not experience 
any disabilities or have any missing or amputated body 
parts), and those willing to participate as respondents in 
this study. The initial selection was conducted on 91 re-
spondents who met the inclusion criteria, out of which 
19 did not complete the process for one month due to 
health conditions, including mortality, and could not be 
contacted again for monitoring during the one-month 
period as depicted in Fig 1. The sample was selected 
using a purposive sampling approach, where patients 
meeting the criteria were invited to participate, result-
ing in 72 respondents. 

Data collection took place one month after the pa-
tients underwent treatment at the hospital. Observa-
tions and data collection occurred during the patients’ 
routine medical check-up visits to the hospital. Utiliz-
ing this method ensures that data is collected at a criti-
cal point in the patients’ recovery while maintaining the 
regularity and consistency of data collection.

Fig. 1. Flowchart of the sampling process in this study

Instruments
The instruments used to measure interpersonal support 
and quality of life are structured questionnaires that 
have undergone validity testing (p>0.05) and reliability 
testing (Cronbach’s alpha p>0.361). The questionnaire 
was specifically designed to understand the level of in-
terpersonal support received by patients and measure 
relevant aspects of quality of life in the context of head 
injuries. The interpersonal support instrument employs 
the Interpersonal Support Evaluation List (ISEL), while 
the quality of life instrument utilizes the Quality of Life 
after Brain Injury (QOLIBRI). Meanwhile, the level of 
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consciousness is assessed using the Glasgow Coma Scale 
(GCS), which consists of three parameters: eye opening 
response, verbal response, and motor response, with 
scores ranging from 3 to 15.

ISEL consists of 12 items with four response options: 
definitely wrong, probably wrong, probably right, and 
definitely right. QOLIBRI comprises 6 parameters, in-
cluding cognitive abilities (7 items), emotions (7 items), 
independence (7 items), social relationships (6 items), 
feelings (5 items), and physical issues (5 items). During 
medical check-up visits, patients were invited to fill out 
the questionnaire containing questions related to inter-
personal support and aspects of quality of life. Research-
ers provided guidance to respondents to ensure a clear 
understanding of the questions and minimize bias in 
questionnaire completion.

Data analysis
The collected data will be analyzed using the Pearson 
correlation test in the SPSS statistical software version 
26 (IBM, Armonk, NY, USA). The Pearson test was 
chosen because it is suitable for evaluating linear rela-
tionships between two variables. Prior to analysis, data 
distribution will be checked to ensure conformity with 
normality assumptions using the Shapiro-Wilk normal-
ity test. 

Ethical approval
The study has obtained ethical clearance with number 
089.6/II.3.AU/F/KEPK/IV/2023 and received permis-
sion from the local health authorities. Adequate infor-
mation for informed consent has been provided, and 
patient data confidentiality is maintained

Results
The Adjusted R Square value obtained from the re-
gression test is 0.612, indicating a better fit. Good in-
terpersonal relationships in patients with trauma brain 
injuries account for 61.2%, while the rest is attributed to 
other variables that need further investigation. During 
the initial regression testing phase, variables such as age, 
GCS score, and ISEL were found to meet the criteria. In 
the subsequent phase, only age and ISEL variables were 
considered. It was found that ISEL was the most domi-
nant variable influencing the quality of life in post-TBI 
patients.

Men in general engage in higher levels of activity 
and mobility, making them more susceptible to traf-
fic accidents. Particularly for those in their productive 
years and already married, they bear responsibilities to-
wards both their families and work. In this study, mar-
ried men are often involved in accidents, as evidenced 
by the data presented in Table 1. The men involved in 
the accident in this study amounted to 84% (49 out of 
58), all of whom experienced head injuries. Men in their 

productive age group are more likely to engage in activ-
ities using motorcycles for daily mobility. Educational 
status also plays a role, with individuals having only ele-
mentary, junior high school, and high school education 
being represented. Men have a strong work ethic. High-
er education makes it easier for them to find jobs, often 
in fieldwork. On average, they have to travel more than 
10 km from home to work every day.

Table 1. Characteristic of Participants (n=72)
n %

Sex
Male
Female

Education
No
Elementary/Middle/Senior High School
College

Marital Status
Not married 
Married
Divorced

Trauma Mechanism
Accident
Fall
Other

58
14

12
46
14

5
56
11

42
18
12

80.5
19.5

16.7
63.8
19.5

6.9
77.8
15.3

58.3
25

16.7

Table 2. Correlation analysis test results (n=72)
Median

(Min–Max)
Mean± r p

Age 47 (24–57) 43.42± 0.385 0.015

GCS 12 (8–14) 11.33± 0.226 0.037

ISEL 32 (25–35) 30.44± 0.663 0.002

Table 3. Regression analysis test results (n=72)
Coefficients r p

Step 1 Age 0.209 0.283 0.016

GCS Score 0.753 0.180 0.116

ISEL -0.529 -0.417 0.005

Constant 133.741

Step 2 Age 0.234 0.317 0.017

ISEL -0.624 -0.515 0.007

Constant 141.730

The common accident that occurs is traffic acci-
dents involving motorcycles. On average, patients are 
taken to the hospital still conscious if they arrive after 
the incident. The average age of the respondents is with-
in the productive age range, and those who have experi-
enced accidents show a decrease in consciousness with 
a Glasgow Coma Scale (GCS) score of 12. The respon-
dents mostly have GCS scores ranging from 12 to 14. 
The lowest GCS score, which is 8, is only found in one 
respondent, while GCS scores of 10 are present in two 
respondents, and GCS scores of 11 are present in three 
respondents. The rest of the respondents have good GCS 
scores. Despite this, they exhibit good interpersonal 
support and a high quality of life, as indicated in Table 
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2. Statistical results demonstrate a significant correla-
tion between good interpersonal support and the quali-
ty of life of patients one month after a head injury, with a 
strong correlation strength, as depicted in Table 2. Good 
interpersonal support was identified as a predictive fac-
tor for better quality of life, as in Table 3.

Discussion
The data indicates that males are more prone to acci-
dents, possibly due to their higher participation in risky 
activities and mobility. The fact that married men expe-
rience accidents more frequently highlights the impact 
of family and work responsibilities on accident rates.11 
Additionally, the relationship between educational sta-
tus and accidents provides a more comprehensive pic-
ture, emphasizing the importance of health literacy in 
preventing head injuries.12,13

The average age of the respondents reflects a popu-
lation still in their productive years, facing a high risk of 
accidents. A decrease in consciousness with a Glasgow 
Coma Scale (GCS) score of 12 indicates the serious im-
pact of head injuries, which may require specific atten-
tion and recovery efforts.14 This aligns with previous 
research findings indicating that the early level of con-
sciousness can predict the prognosis of patients with 
head injuries.15,16

Statistical test results show that patients with 
good interpersonal support have a good quality of life 
(p=0.002). The strong correlation (r=0.663) emphasiz-
es the positive relationship between these two variables. 
This suggests that patients with head injury receiving 
adequate interpersonal support are more likely to expe-
rience a positive recovery in terms of their quality of life.

Social interaction and support from the social en-
vironment can help individuals cope with stress, reduce 
the psychological impact of injuries, and enhance over-
all well-being.17,18 Close relationships with family and 
friends, especially for men with family responsibilities, 
can provide the emotional and practical resources need-
ed during the recovery process.19,20

Furthermore, strong interpersonal support can help 
patients overcome the stress, depression, and anxiety of-
ten associated with health conditions that require long-
term recovery.21 Balancing social support and mental 
health conditions plays a key role in improving the qual-
ity of life for patients.22

The social support model has been recognized as a 
determinant of quality of life, especially in the context of 
chronic health conditions.23,24 Good interpersonal sup-
port is identified as a predictive factor for better qual-
ity of life. These findings align with current research, 
emphasizing the need to consider social support as an 
integral part of the care for patients with head injury. Al-
though this research proves that interpersonal support 
has a significant impact on the quality of life of post-

TBI patients, longitudinal studies need to be conducted 
over a longer period of time to see whether interperson-
al support is still the most dominant variable influenc-
ing the quality of life of post-TBI patients.

Conclusion
The findings of this research provide a deeper under-
standing of the relationship between interpersonal sup-
port and the quality of life of patients one month after a 
head injury. Other factors such as gender, marital status, 
educational status, age, and the level of initial conscious-
ness play a crucial role in patient recovery. These findings 
are not only relevant in the context of public health but 
also have practical implications for the planning and im-
plementation of more effective rehabilitation programs.
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ABSTRACT
Introduction and aim. Hepatitis B is a chronic liver disease responsible for high morbidity and mortality. Despite the availability 
of hepatitis B vaccine, the incidence of disease is increasing. This study was designed to investigate the knowledge, risk percep-
tion, and utilization of hepatitis B vaccine among youths in the Ido Local Government Area, Oyo state, Nigeria.
Material and methods. A cross-sectional survey design was adapted, and 422 consenting youths were recruited. A pre-tested 
semi-structured questionnaire was used for data collection. A 19-point knowledge scale was used; scores ≤6, >6–12, and >12–
19 were considered poor, fair and good knowledge, respectively. Risk perception was measured on a 14-point scale, with scores 
≤7 and >7 as poor and good, respectively. Data were analyzed using descriptive statistics, Chi-square and Fisher’s exact at α0.05.
Results. Respondents were 26.6±3.5 years, and 56.2% were females. Only 13.7% had good knowledge of hepatitis B, and 53.2% 
had a good perception of hepatitis B infection. Moreover, 48.9% had received at least one dose of the Hepatitis B vaccine. A sig-
nificant association existed between knowledge, risk perception and utilization of hepatitis B vaccine.
Conclusion. Knowledge and utilization of hepatitis B vaccine were low among the respondents. Health education programs in 
the study area are crucial to improving hepatitis B vaccine utilization among youth.
Keywords. hepatitis B, risk perception, vaccine uptake, youths 
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Introduction
Hepatitis B virus (HBV) affects a large number of peo-
ple worldwide and accounts for over 820,000 deaths per 
year. About 90% of infected people with hepatitis B are 
unaware of their infection and do not seek treatment 
which contributes to a significant share of hepatitis mor-
tality and morbidity.1 Although vaccines to prevent the 
disease have been available since the 1980s, the incidence 
of hepatitis B is still increasing.2 The lack of, or the in-
effectiveness of hepatitis management initiatives in the 
sub-Saharan region of Africa could be responsible for this 
increase in hepatitis B.3 The high mortality and morbid-
ity that results is because people can live asymptomati-

cally with the virus for up to 30 years. As a result, testing 
is typically conducted after the disease has progressed to 
a chronic stage and liver cirrhosis is already severe.3

According to estimates, the burden of hepatitis B in-
fection is highest in the WHO Western Pacific Region 
and the WHO African Region which comprises 116 
million and 81 million chronically infected people, re-
spectively.4 This figure accounts for 23% of all cases of 
the disease worldwide. Hepatitis B prevalence in Nigeria 
ranges from 7.3% to 24% among different populations 
and may reach 64% among those with liver cancer.1,4,5-8 

Furthermore, 20 million Nigerians are infected with 
HBV, and about 5 million die as a result of the conse-
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quences.9 Seroprevalence studies conducted in differ-
ent regions among diverse populations in Nigeria have 
shown that the infection rate varies from 2.3% to 13% 
among healthcare workers, 11.4% among students in the 
University of Maiduguri and 12.2% among the general 
population. According to Oyero and Omoruyi, the prev-
alence of HBV infection in Oyo State is 22%.10,11 Hepatitis 
B infection is putting an increased economic burden on 
families, communities, and the country, and is the tenth 
leading cause of death and is more infectious than the hu-
man immunodeficiency virus (HIV).12 Despite the avail-
ability of effective vaccines, low vaccine utilization has 
been recorded among community members in addition 
to a lack of information regarding prevalence and aware-
ness among youths in Nigeria. 

Thus, the disease is still endemic in the country. Al-
though the vaccine is included in the National Immuniza-
tion Program (NPI), there is little advocacy on the need for 
vaccination among the general population. Young adults 
(18–35 years old) represent 25% of the sexually active pop-
ulation. Nearly 50% of all newly acquired Sexually Trans-
mitted Infections (STIs) are primarily caused by sexual 
ignorance, sexual abuse, non-use of condoms, increased 
number of relationships between young persons and older 
partners, use of psychoactive substances, and poor attitude 
in the utilization of healthcare services.13 In Nigeria, the 
vaccination of young adults has not had similar implemen-
tation success compared to child vaccinations. Scanning 
through the national HIV/AIDS and STIs Control Pro-
gram National Policy for the Control of Viral Hepatitis in 
Nigeria 1st edition 2015, the national policy for the control 
of viral hepatitis in Nigeria emphasizes the need for public 
enlightenment on the transmission of viral hepatitis and 
vaccination, especially among healthcare workers, moth-
ers of infants, and sex workers.12 However, no information 
is provided that focuses on youths (young adults) as a high-
risk group. Since hepatitis B high-risk groups can serve as 
reservoirs and carriers of the infection locally and as deter-
minants of its prevalence internationally, the youths must 
be appropriately identified and monitored if universal pre-
vention and control of disease spread is to be achieved.

Aim
While most studies focus on healthcare workers, med-
ical students, and public safety workers, there are lim-
ited studies among the general population, particularly 
the youth. Hence, this study aimed to investigate the 
knowledge, risk perception and utilization of hepatitis B 
vaccine among youths aged 18–35 in the Ido Local Gov-
ernment Area (LGA), Oyo State, Nigeria.

Material and methods 
Ethical approval
Ethical approval for the study was obtained from the 
Oyo State Research Ethical Review Committee (Ref. 

No.: A.D. 13/479/304B). Also, written informed consent 
was obtained from each participant to assure them of 
voluntary participation and confidentiality associated 
with the data collection procedures.

Study design and setting
This was a cross-sectional design study that analyzed 
data of variables collected using a quantitative instru-
ment at one given time across samples of youths from 
randomly selected wards and communities in Ido LGA 
in Oyo State.

Study population
The study population was comprised of young residents 
in the Local Government Area aged 18 to 35 years– as 
chronologically defined youth in the 2009 National Youth 
Policy and according to African Youth Charter.14 This 
study population was of interest because there has been 
no research carried out among the population regard-
ing this subject matter. Moreover, the Centers for Disease 
Control and Prevention have flagged youth to be at risk 
of hepatitis B and associated diseases.15,16 The inclusion 
criteria considered youths living within the study area 
who were 18–35 years old and voluntarily participated in 
the survey. The exclusion criteria were youth visiting the 
study area at the time of the study, those who were indis-
posed at the time of the study, those who refused consent 
to complete the questionnaire, and those who withdrew 
from completing the questionnaire. 

Sample size and sampling procedure
The sample size required for this study was calculated us-
ing 50% as a proxy, as no existing research focused on 
youths in Nigeria. At 5% tolerable error, 95% confidence 
and adjusting for 10% non-response. A minimum sample 
size of 422 was calculated. A multistage sampling tech-
nique was adopted to select respondents for this study. 
Oyo State is divided into five zones. Simple random sam-
pling was used to select one Zone in the State. Ibadan 
Zone 1 was selected, and the Zone has 11 Local Govern-
ment Areas (LGAs). Five LGAs (Ibadan North, Ibadan 
North East, Ibadan North West, Ibadan South West and 
Ibadan South East) are in the city’s metropolitan area. 
Other LGAs (Akinyele, Egbeda, Ido, Lagelu, Oluyole & 
Ona-Ara) are semi-urban. The Ido Local Government 
Area was also randomly selected from the six semi-urban 
LGAs through simple random sampling (balloting).The 
Ido LGA has ten political wards, of which five were cho-
sen randomly, comprising the study sites.

Data collection 
A pre-tested semi-structured interviewer-administered 
questionnaire developed by the researchers in line with 
the reviewed literature was used to elicit information 
from the respondents. The authors used the Cronbach 



545Knowledge, risk perception and utilization of hepatitis B vaccine among youths in a semi-urban area in Ibadan, Oyo state, Nigeria

alpha coefficient as a measure of the instrument’s inter-
nal consistency. The Cronbach Alpha coefficient for this 
instrument was 0.74, indicating that the instrument is 
reliable. The questionnaire comprised five sections with 
a total of 63 items. The sections were designed to elic-
it the following information on the sociodemographic 
characteristics of the respondents (8 items), Awareness 
of hepatitis B among respondents (2 items), knowledge 
of hepatitis B among respondents (19 items), risk per-
ception of hepatitis B among respondents (14 items) and 
the level of utilization of hepatitis B vaccine among re-
spondents (8 items) and barriers to utilization of hepa-
titis B vaccine (12 items). Seven research assistants were 
trained on the ethics of research work and procedures 
essential to conducting the study. Houses in the selected 
wards were enumerated, and simple random sampling 
via balloting was used to select respondents from the 
enumerated houses. In places with more than one eli-
gible respondent, balloting was used to select one of the 
respondents. 

Statistical analysis
Completed questionnaires were coded with the aid of 
a developed coding guide and entered into the IBM/
Statistical Package for Social Science (IBM/SPSS ver-
sion 26). The sociodemographic information was de-
scribed using descriptive statistics, showing frequency 
in frequency distribution tables and charts. Knowledge 
was measured on a 19-point scale; scores ≤6, >6–12 and 
>12–19 were considered poor, fair and good knowledge, 
respectively. Also, the risk perception was measured on 
a 14-point scale, where ≤7 was considered poor percep-
tion and >7 was considered good perception. Quanti-
tative data was analyzed using descriptive statistics, 
Fisher’s exact and Chi-square. Further analysis was also 
done for significance using multinomial regression to 
determine the magnitude of association at α0.05.

Results
The average respondent’s age was 26.6±3.5 years, and 
56.2% were females. Respondents with tertiary educa-
tion accounted for 60.4%, 36% were self-employed, 63% 
were single, and most (59.5%) earned less than 30,000 
Naira as average monthly income (Table 1).

Responses on knowledge of hepatitis B 
The respondents’ knowledge of hepatitis B is presented 
in Table 2. For general knowledge of hepatitis B trans-
mission, some of the respondents (35.3%) knew that the 
disease can be transmitted through unprotected sex. 
About the signs and symptoms, almost half of the re-
spondents (43.2%) were unaware of the symptoms of the 
disease, and only 19.8% knew that yellowing of the eyes 
and skin (jaundice) is one of the symptoms of the in-
fection.

Table 1. Sociodemographic information of the respondents
Variables n %

Age (in years)

≤ 20 75 17.8

21 to 25 104 24.6

26 to 30 131 31

31 to 35 112 26.5

Sex

Male 185 43.8

Female 237 56.2

Education

Primary 26 6.2

Secondary 141 33.4

Tertiary 255 60.4

Occupation

Civil servant 23 5.5

Artisan 42 10

Student 138 32.7

Unemployed 8 1.9

Self-employed 152 36

Private worker 59 14

Marital Status

Single 266 63

Married 152 36

Divorced 2 0.5

Widowed 2 .5

Average monthly income

Below 30000 251 59.5

Above 30000 171 40.5

Table 2. General knowledge of HBV (n=278)a

Statement n %

Hepatitis B can be transmitted through *

Unprotected sex# 98 35.3

I do not know 70 25.2

Through sweat 51 18.3

Blood transfusion 38 13.7

Blood contact# 29 10.4

Body fluid# 26 9.4

Sharing sharp objects# 16 5.8

Mother to child# 14 5.0

Signs and symptoms of hepatitis B *

Yellowing of eyes and skin# 55 19.8

Weight loss 36 12.9

Dark urine# 28 10.1

Fever# 26 9.4

Abdominal pain 24 8.6

Weakness 19 6.8

Eye redness 8 2.9

Joint pain# 7 2.5

Nausea# 5 1.8

Vomiting# 5 1.8

Bloated stomach 2 0.7

Others 1 0.4

I don’t know 120 43.2

a * – multiple responses, # – correct responses
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Respondents level of knowledge of hepatitis  
B virus infection
Respondents’ knowledge level was assessed using 19-
item open-ended questions. It was observed that less 
than a quarter of the respondents (13.7%) had good 
knowledge of hepatitis B, 5.8% had fair knowledge, and 
29.5% had poor knowledge, with a knowledge score of 
8.4±3.4 (Fig. 1). 
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Fig. 1. Respondents’ knowledge of hepatitis B

Respondents’ risk perception on hepatitis B
The respondents’ risk perception is presented in Table 3. 
Almost half (48.9%) agreed to be at risk of exposure to 
HBV, while slightly above half (53.6 %) disagreed with 
the statement that since no one has a history of HBV 
in their family, they are not prone to it, 61.9% agreed 
that since they do not live with a person that is infected 
with hepatitis B, they are free from HBV. More than half 
(51.4%) also agreed that since they do not have multi-
ple sexual partners, they are not prone to HBV. Slight-
ly above half (51.8%) disagreed that since they are not 
exposed to human blood, they are free from HBV, and 
48.2% also agreed that  being prayerful persons, they are 
covered. Finally, 47.1% agreed that HBV is not common 
but rather over-emphasized.	

Table 3. Response on risk perception (n=278)
Statement Agree

Freq. (%)
Disagree
Freq. (%)

You are at risk of exposure to HBV 136 (48.9) 142 (51.1)

No one has a history of HBV in my family, so I    am not 
prone to it

129 (46.4) 149 (53.6)

Since I do not live with a person who is infected with 
Hepatitis B, I am free from HBV

172 (61.9) 106 (38.1)

Since I do not have multiple sexual partners, I am not 
prone to HBV

135 (48.6) 143 (51.4)

Since I am not exposed to human blood, I am  free from 
HBV

134 (48.2) 144 (51.8)

I am a prayerful person, I am covered 134 (48.2) 144 (51.8)

HBV is not common disease; it is just over- emphasized 131 (47.1) 147 (52.9)

Respondents risk perception score on hepatitis B
The risk perception was assessed using a 14-item scale. 
Findings revealed that more than half of the respon-
dents (53.2%) had a good perception of hepatitis B in-
fection (Fig. 2), with a score of 7.2±3.4.
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Fig. 2. Respondents’ risk perception score on hepatitis B

Level of utilization of hepatitis B vaccine
Almost half (48.6%) of the respondents had been 
screened for hepatitis B. Less than one-quarter, 23.7%,  
were vaccinated against hepatitis B, 39.4% received their 
first dose more than six months before the study, and 
33.3% had their first dose between one month and six 
months before the survey. More than one-third, 39.4%, 
reported they had received two doses of the vaccine, and 
4.5% were unsure of the number(s) of dose (s) they have 
received so far. About the location where the vaccina-
tion was provided, 24.2% received the vaccine from a 
secondary health facility (Table 4).

Table 4. Respondent’s uptake of hepatitis B vaccine 
Variable n %

Screened against hepatitis B

No 138 49.6

Yes 135 48.6

Not sure 5 1.8

Ever been vaccinated against hepatitis B (n=135)

No 69 51.1

Yes 66 48.9

When the first dose was

More than six months ago 26 39.4

Between one month and six months ago 22 33.3

About one month ago 2 3

Not sure 16 24.2

Point of vaccination

Private hospital 13 19.7

Secondary health centre 16 24.2

Tertiary health centre 16 24.2

Primary health centre 15 22.7

Others + 6 9.1

Number of doses received so far

One 24 36.4

Two 26 39.4

Three 13 19.7

Not sure 3 4.5

A significant association between respondents’ lev-
el of education, occupation, and knowledge of hepati-
tis B was found (p<0.001) (p=0.005). However, other 
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sociodemographic characteristics were not statistically 
significantly associated with knowledge of hepatitis B 
infection (Table 5).

Table 5. Relationship between respondents’ 
sociodemographic characteristics and knowledge of 
hepatitis B infection

a

Variable Knowledge Category df χ2 p

Poor
n (%)

Fair
n (%)

Good
n (%)

Sex

Male 34 (41.5) 63(39.9) 10 (26.3) 2 2.813 0.251

Female 48 (58.5) 95(60.1) 28 (73.7)

Age

≤20 10 (12.2) 27 (17.1) 10 (26.3) 6 6.867 0.336

21–25 20 (24.4) 42 (26.6) 9 (23.7)

26–30 29 (35.4) 46 (29. 1) 14 (36.8)

31–35 23 (28.0) 43(27.2) 5 (13.2)

Average monthly income

Below 30,000 42 (51.2) 97 (61.4) 18 (47.4) 2 3.758 0.164

Above 30,000 40 (48.8) 61 (38.6) 20 (52.6)

Highest level of education

Primary 6 (7.3) 5 (3.2) 0 (0) 3 24.648 <0.001**

Secondary 29 (35.4) 36 (22.8) 0 (0)

Tertiary 47 (57.3) 117 (74.1) 38 (100)

Marital status

Single 49 (59.8) 101 (63.9) 29 (76.3) 2 5.445 0.264

Married 32 (39.0) 57 (36.1) 9 (23.7)

Divorced 1 (1.2) 0 (0.0) 0 (0)

Occupation

Civil servant 8 (9.8) 11 (7.0) 0 (0) 10 25.132 0.005**

Artisan 9 (11.0) 7 (4.4) 0 (0)

Student 17 (20.7) 59 (37.3) 20 (52.6)

Unemployed 2 (2.4) 3 (1.9) 0 (0.0)

Self-employed 36 (43.9) 52 (32.9) 9 (23.7)

Private worker 10 (12.2) 26 (16.5) 9 (23.7)
a ** – statistically significant, χ2 – Chi-square value,  
df – degree of freedom

Table 6. Relationship between respondents’ knowledge of 
hepatitis B infection and the risk perception of hepatitis B 
vaccinea

Perception Category

Variable
Poor
n (%)

Good
n (%)

df χ2 p

Knowledge
Poor 56 (68.3) 26 (31.7) 2 23.125 <0.001**
Poor 56 (68.3) 26 (31.7)   
Fair 36 (34.6) 95 (60.1)

Good 11 (28.9) 27 (71.1)
a ** – statistically significant, χ2 – Chi-square value, df – 
degree of freedom

The study showed a significant association between 
knowledge of hepatitis B and risk perception of the dis-
ease (p<0.001) (Table 6). Similarly, a significant associ-
ation was also found between knowledge of hepatitis B 

infection and the uptake of hepatitis B vaccine among 
the respondents (p<0.001) (Table 7).

Table 7. Relationship between respondents’ knowledge of 
hepatitis B infection and the uptake of  hepatitis B vaccinea

Variable Uptake Category df χ2 p

No uptake , n (%) Uptake, n (%)

Knowledge

Poor 79 (37.3) 3 (4.5) 1 39.827 <0.001**

Fair 116 (54.7) 42 (63.7)

Good 17 (8.0) 21 (31.8)
a ** – statistically significant, χ2 – Chi-square value,  
df – degree of freedom

There was a significant association between risk per-
ception of hepatitis B infection and the uptake of the 
hepatitis B vaccine (p=0.007) (Table 8).

Table 8. Relationship between respondents’ risk perception 
of hepatitis B infection and the uptake of Hepatitis B 
vaccinea

Variable Uptake Category df χ2 p

No uptake, n (%) Uptake, n (%)

Risk perception

Poor 109 (83.8) 21 (16.2) 1 7.764 0.007**

Good 103 (69.6) 45 (30.4)
a ** – statistically significant, χ2 – Chi-square value,  
df – degree of freedom

Table 9. Association between respondents’ knowledge of 
hepatitis B infection and the level of uptake of the hepatitis 
B vaccinea

Variables Sig. OR 95% Confidence interval

Knowledge Lower bound Upper bound

Knowledge <0.001** 4.856 2.839 8.305
a ** – statistically significant,  OR – odds ratio

Table 10. Association between respondents’ risk 
perception of hepatitis B infection and uptake of hepatitis 
B vaccinea

Variables Sig. OR 95% Confidence interval

Risk Perception Lower bound Upper bound

Poor – – – –

Good <0.001** 3.016 1.576 5.773
a ** – statistically significant,  OR – odds ratio

Multinomial regression analysis revealed that re-
spondents who have higher knowledge of hepatitis B in-
fection were 4.8 times more likely to uptake the hepatitis 
B vaccine rather than not uptake the hepatitis B vaccine 
(p<0.001) (Table 9).

Logistic regression analysis revealed that respon-
dents who have a good risk perception towards hepati-
tis B infection were 3.0 times more likely to uptake the 
hepatitis B vaccine (p<0.001) (Table 10).
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Discussion
The level of good knowledge (13.7%) reported in this 
study was lower than the findings in some similar stud-
ies. Yakudima et al. recorded 35% good knowledge 
among respondents in part of Jigawa State, Nigeria.17 
Analyzing the study by Alotaibi et al., it was found that 
42% of the respondents had poor knowledge of HBV.18 
Although the majority had received a formal education, 
our findings suggest that health issues such as HBV may 
not be adequately emphasized in educational settings 
and literature within the public domain.

This study revealed that 25.2% of the respondents 
did not know how hepatitis B can be transmitted, which 
is lower than the study by Okonkwo et al. among healthy 
adults, which revealed that 40% of the respondents did 
not know how HBV can be transmitted.19 The identi-
fied modes of transmission observed in this study, such 
as blood contact, blood transfusion, infected needles, 
mother-to-child and unprotected sexual intercourse, 
align with the findings of Zafrin et al.20

Hassan-Gillani et al. also pointed out that most re-
spondents knew of the existence of the hepatitis B vac-
cine; however, respondents could not identify the age 
groups required to take the vaccine and the number of 
doses.21 Furthermore, Adam and Fusheini found a cor-
relation between education level, HBV vaccination, and 
screening, which can be attributed to at least two fac-
tors.22 First of all, hepatitis B is a complicated disease 
with a range in its natural history, course, and therapeu-
tic therapy such that people with low levels of educa-
tion may find it challenging to comprehend and digest 
information on hepatitis B. Second, higher education 
students are more likely to have a superior understand-
ing because they have easier access to HBV information 
from various sources. There are two significant conse-
quences of these findings. Firstly, community people 
with poor educational attainment should be the focus 
of intervention initiatives to enhance knowledge. Sec-
ondly, information related to HBV being used in pre-
vention programs needs to be simplified so that it is easy 
to understand for households with low academic educa-
tion. Another important finding is the perceived effect 
of knowledge on health-seeking behavior, and respon-
dents indicated they would visit the health facility for 
treatment if they were infected with hepatitis B, which 
shows they have good health-seeking behavior.

According to Patil et al. study among laboratory tech-
nicians, hygienists, laundry workers, and the housekeeping 
staff in a medical and dental hospital documented 67.2% 
positive risk perception among respondents, which is 
slightly higher than the findings of this study.23 A study by 
Chingle et al. revealed that respondents had a 76.8% over-
all risk perception of hepatitis B infection, which is higher 
than the study findings due to the respondents being medi-
cal students with expansive lectures in virology.12 In anoth-

er study by Ochu and Beynon, they recorded 55.3% good 
perception among the study respondents, and the findings 
are lower than those in this study.24 This could be a result of 
the poor knowledge levels among the respondents. 

A strong predictor for poor risk perception is poor 
knowledge. This study found a significant perception gap 
where most respondents opined they were not at risk of 
exposure because they did not live with an infected per-
son. The perception gap can also be linked to a lack of 
understanding of how the hepatitis B virus can be trans-
mitted. In a study conducted among cleaners in a tertiary 
hospital in Nigeria, among the respondents, 13.5%, 13.5% 
and 21.3% had low, medium and high-risk perceptions 
of acquiring hepatitis B infection, respectively, which is 
slightly lower than the findings of this study.19 According 
to a survey conducted in Jos among students at higher in-
stitutions, the University of Jos students had a high-risk 
perception of HBV infection. It was discovered that 76.8% 
of the students in the survey had a positive risk perception 
of hepatitis, with 40.7% of medical students and 40.1% of 
nursing students having a positive risk perception of hep-
atitis B, respectively. However, among public administra-
tion students, the risk perception of hepatitis B was found 
to be 9.1%, which is lower than the national average.12

The ultimate goal of the fight against HBV is to pre-
vent new infections, and the most effective means of 
achieving zero infections is vaccination against the vi-
rus. However, the finding in this study is that there is 
a very low utilization of the hepatitis B vaccine among 
the population, which may reflect the true situation in 
many peri-urban communities in Nigeria.25 The finding 
of this study showed that only 15.6% of the sampled re-
spondents had received at least one dose of the hepatitis 
B vaccine, the finding is lower than the study by Tatsilong 
et al., which revealed that only 19% of the study popula-
tion had received at least one dose of the hepatitis B vac-
cine.26 A study conducted by Machmud et al. among the 
adult population in Indonesia reported that only 15% of 
the study respondents received at least one dose of the 
hepatitis B vaccine.27 Another study conducted by Antho-
ny and Babatunde among HCWs similarly reported low 
uptake of the hepatitis B vaccine, which is worrisome.28

This study also revealed that receiving accurate in-
formation about hepatitis B infection and the advantages 
of vaccination is one of the best preventive measures re-
lated to hepatitis B vaccination. Njoroge et al. discovered 
that direct information from healthcare providers was 
most closely connected with receiving a hepatitis B vac-
cination, even though information about hepatitis B and 
immunization is accessible through the media, including 
television, scholarly journals, and the internet.29-32 Ochu 
and Beynon revealed that the higher the perceived risk 
of contracting hepatitis B, the higher the awareness of 
the need for vaccination, similar to this study.25 Accord-
ing to the Health Belief Model, the person’s demograph-
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ic traits and level of knowledge are modifying factors. 
It is hypothesized that various demographic and cogni-
tive characteristics influence a person’s perception, which 
may affect their health-related behavior. For instance, it is 
thought that educational attainment influences an indi-
vidual’s perception of the benefits-barriers of the action 
agent (such as the safety, efficacy, and affordability of the 
vaccine being used to reduce that threat) and perceived 
threat-agent benefits-barriers of the recommended health 
action or behavior (such as the susceptibility to and se-
verity of the infection.33

The implication of this finding for Nigerian youths, 
in particular, is that many people may still be unvacci-
nated and unprotected against HBV due to poor risk 
perception and continue to face the risk of HBV infec-
tion. This placed Nigeria on the negative side of progress 
in meeting sustainable development goal 3 regarding 
HBV infection control. The low uptake of the HBV vac-
cine identified in this study population may be because 
82.1% of the respondents were born before the manda-
tory HBV vaccination for all infants was introduced in 
Nigeria in 2002. Therefore, continuous education is ger-
mane to change the negative trend if significant progress 
is made in preventing HBV among the youth.

Conclusion
There is a significant disparity in knowledge about HBV 
infection, screening, and vaccination among youths in 
Ido LGA. The poor level of knowledge and the high risk 
of HBV infection among the respondents have been 
highlighted in the findings of this study. The outcome 
also demonstrates that vaccination against HBV infec-
tion was low and consistent with other findings.

The findings of this study are significant in helping to 
highlight the gaps in the Sustainable Development Goal 3 
on reducing infectious diseases, including HBV infection. 
Indeed, significant progress was reported regarding global 
HBV incidence and prevalence, whereby newborn infec-
tions of chronic HBV have decreased from 4.7% during 
the pre-vaccination era to 0.8% in 2017. However, there is 
a gap that needs to be bridged; there are still so many peo-
ple who were born before the mass vaccination initiation 
and who continue to face the risk of infection, as found 
in this study. Therefore, there is a need for a culturally ap-
propriate and evidence-based educational intervention to 
improve the knowledge of HBV. Additionally, develop-
ing and implementing national HBV screening and vac-
cination programs for the adult population are critical in 
winning the fight against the increasing morbidity and 
mortality associated with hepatitis B infections in Nigeria.
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ABSTRACT
Introduction and aim. Elevated levels of interleukin-6 (IL-6) in serum and kidney tissues are associated with the development 
and progression of chronic kidney disease (CKD). Although the role of pro-inflammatory cytokines, such as IL-6, in the devel-
opment of cardiovascular complications is well studied, the relationship between serum IL-6 levels and CKD markers remains 
unclear. This study investigated the clinical significance of serum IL-6 levels in patients with CKD. 
Material and methods. Participants were divided into two groups based on estimated glomerular filtration rate (eGFR): group 
1 (n=86) with eGFR >60 mL/min and group 2 (n=74) with eGFR <60 mL/min. The CKD Epidemiology Collaboration equation 
was used to calculate eGFR from serum creatinine and cystatin C levels to assess CKD severity.
Results. Systolic blood pressure was higher in Group 2 than in Group 1 (138±22 mmHg vs. 129±19 mmHg; p<0.05). Serum IL-6 lev-
els were also higher in group 2 (3.095 [interquartile range: 1.528–6.547] pg/mL) than in group 1 (1.711 [interquartile range: 0.920–
3.342] pg/mL; p <0.05). Serum IL-6 levels were strongly correlated with eGFR in multivariable-adjusted linear regression analysis.
Conclusion. IL-6 levels increased in patients with CKD with an eGFR <60 mL/min, and this increase was associated with eGFR 
and diastolic blood pressure.
Keywords. blood pressure, body mass index, chronic kidney disease, estimated glomerular filtration rate, interleukin, obesity
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Introduction
The severity of chronic kidney disease (CKD) and occur-
rence of cardiovascular and cerebral complications should 
be assessed in a timely manner for primary and secondary 
prevention. Changes in interleukin (IL)-6 levels in both 
serum and kidney tissues are associated with the develop-
ment and progression of CKD.1-3 IL-6 is absent in healthy 
kidneys, and its normal level in blood plasma is 1–2 pg/
mL.3 Furthermore, it is produced by activated monocytes, 
macrophages, fibroblasts, endothelial cells, and mesangial 
and epithelial cells of the renal tubules.4,5 It is a major me-

diator of acute inflammation.6-8 Its secretion increases in 
acute inflammatory diseases, with serum concentrations 
reaching up to 1,000 pg/mL. In muscle and adipose tis-
sues, it stimulates energy mobilization and increases body 
temperature. It is the main stimulator of the acute-phase 
protein synthesis in the liver. 

Additionally, IL-6 stimulates the proliferation and 
differentiation of B and T cells as well as leukopoie-
sis. Patients with CKD frequently have high levels of 
IL-6 in their blood,9 which occur mostly through in-
creased production as a result of oxidative stress, chron-
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ic inflammation, and excess fluid in the body. Decreased 
IL-6 clearance, due to compromised renal function, 
leads to its accumulation. Cardiovascular events are as-
sociated with elevated IL-6.10,11 Similarly, cardiovascular 
disease (CVD) is associated with CKD.12 The relation-
ship between CKD and CVD remains unclear; however, 
inflammation can be associated with it.12 Inflammatory 
activity, as measured by biomarkers, may affect cardio-
vascular outcomes across renal function. Although the 
role of proinflammatory cytokines in the development 
of cardiovascular complications has been extensively 
studied, the relationship between serum IL-6 levels and 
CKD markers is not completely understood. 

Aim
This study aimed to evaluate the clinical significance of 
serum IL-6 levels in patients with CKD.

Material and methods
Study design and participants
We enrolled 150 patients with CKD, of whom 64 (42.7%) 
were men and 86 (57.3%) were women, aged 18–80 years, 
with a mean age of 55.2±11.9 years at the time of diag-
nosis. Based on the estimated glomerular filtration rate 
(eGFR), the participants were divided into two groups: 
group 1 (n=82) included patients with eGFR >60 mL/
min (50 women and 30 men), and group 2 (n=68) in-
cluded those with eGFR <60 mL/min (32 women and 36 
men). CKD was diagnosed based on the presence of signs 
of damage and/or decreased renal function.13 The level of 
IL-6 was classified as <2 ng/L or ≥2 ng/L for categorical 
analysis, as the study median was 2.1 ng/L. To assess the 
severity of CKD, the Chronic Kidney Disease Epidemiol-
ogy Collaboration (CKD-EPIcr-cys) equation was used to 
calculate the estimated glomerular filtration rate (eGFR) 
from serum creatinine and cystatin C, which were ob-
tained prior to dialysis initiation.14

Inclusion and exclusion criteria
The inclusion criteria were the presence of signs of CKD 
and the exclusion criteria were the presence of thyroid 
pathology, fever, or stage 5G CKD; treatment with tocili-
zumab, itolizumab, sarilumab, satralizumab, siltuximab, 
and other drugs directed against the IL-6 receptor; dis-
eases characterized by an increase in IL-6 in the blood 
regardless of kidney function, such as rheumatoid ar-
thritis and systemic lupus erythematosus; and a history 
of treatment with corticosteroids and immunosuppres-
sants. Body mass index (BMI) was calculated as follows: 
BMI (kg/m2) = mass (kg)/height (m)2. Systolic and di-
astolic blood pressure levels (SBP and DBP, respective-
ly; mmHg) and heart rate (beats/min) were measured 
following the standard guidelines.15 Participants with a 
history of any of the following conditions were consid-
ered to have CVD: hypertension, myocardial infarction, 

stroke, heart failure, angina pectoris, or angina/periph-
eral artery disease surgery.

Data collection and process
All the patients were tested for serum cystatin C (mg/L) 
and creatinine (µmol/L) levels. Low-weight proteinuria 
(mg/day) was evaluated by high-performance liquid chro-
matography (Thermo Fisher Scientific, Waltham, MA, 
United States). Serum IL-6 samples were obtained and an-
alyzed using a human IL-6 enzyme-linked immunosor-
bent assay kit (Sigma–Aldrich, Burlington, MA, USA). 
The results were recorded using a chromate Microplate 
Reader (Awareness Technology Inc., Palm City, FL, USA). 
The normal upper limit for IL-6 level was set to 10 pg/mL.

Ethical approval
Confidentiality of patient data was maintained, and par-
ticipants provided their informed consent. This study 
was approved by the Institutional Ethics Committee of 
Maheshwara Medical College and Hospital, Hyderabad 
on June 26, 2023 and was performed in accordance with 
the Declaration of Helsinki.

Statistical analysis
Data are expressed as n (%) or the mean±standard de-
viation. Student’s t-test (parametric data) and Mann–
Whitney U test (nonparametric data) was used to assess 
the significance of differences between the groups. Non-
parametric data are expressed as the interquartile range 
(IQR; 25th–75th quartile). Pearson or Spearman cor-
relation coefficients were used to measure the linear re-
lationship between variables depending on the type of 
distribution. The adjusted odds ratios (ORs) between 
the highest and lowest tertiles of IL-6 levels in patients 
with CKD and controls were obtained using multivar-
iate logistic regression. When comparing the groups 
based on the tertile of IL-6, our study was intended to 
have 80% statistical power to detect an odds ratio of 1.77 
at a 2-sided p<0.05. Furthermore, at a 2-sided p<0.05, 
we have 80% statistical power to identify a mean dif-
ference of 0.3 standard deviations in IL-6 between the 
groups. In categorical analyses, IL-6 levels <2 ng/L were 
used as a reference to obtain Cox proportional hazard 
ratios (HRs) with 95% confidence intervals. Statistical 
significance was set at two-sided p<0.05. Statistical anal-
yses were performed using Statistica 8.0 software pack-
age (TIBCO Software Inc., Palo Alto, CA, USA).

Results
All patients with CKD had comorbidities, including cor-
onary heart disease, overweight or obesity, hypertension, 
type 2 diabetes mellitus (T2DM), chronic obstructive 
pulmonary disease, chronic pyelonephritis, and chronic 
glomerulonephritis. The number of patients with prima-
ry kidney pathologies did not differ significantly between 
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the two groups. Stages G1, G2, G3a, G3b, and G4 were ob-
served in 25 (16.7%), 72 (48.0%), 28 (18.7%), 14 (9.3%), 
and 11 (7.3%) patients, respectively (Table 1).

Table 1. Number of patients with CKD at different stages*

Stages of CKD 
GFR categories (ml/min/1.73 m2),  

description and range
n (%)

G1 Normal and high (>90) 25 (16.7%)

G2 Mild reduction related to normal range (60–89) 72 (48.0%)

G3a Mild-moderate reduction (45–59) 28 (18.7%)

G3b Moderate-severe reduction (30–44) 14 (9.3%)

G4 Severe reduction (15–29) 11 (7.3%)

* CKD – chronic kidney disease, KDOQI – kidney disease 
outcomes quality initiative, GFR – glomerular filtration rate

The mean patient age differed significantly between 
the two groups (p <0.05). The sex distribution differed 
significantly between the two groups, with a higher fe-
male predilection in group 1 than in group 2. BMI, DBP, 
and heart rate did not differ significantly between the 
two groups (Table 2). SBP was significantly higher in 
group 2 than in group 1 (138±22 mmHg vs. 129±19 
mmHg; p<0.05). Serum IL-6 levels were significant-
ly higher in group 2 (3.095 [IQR: 1.528–6.547] pg/mL)  
than in group 1 (1.711 [IQR: 0.920–3.342] pg/mL;  
p <0.05). Thus, serum IL-6 levels were negatively cor-
related with eGFR (r=− 0.152; p=0.022). Additionally, 
serum IL-6 levels were strongly associated with DBP 
(r=0.125, p=0.048). 

Table 2. Clinical and laboratory parameters in groups 1 and 2a

Parameters Group 1 Group 2

Age, years 54.6±13.8* 55.2±11.9*

Sex, female:male 61%:39% 47.1%:52.9%

SBP, mmHg 128 ±18 139±23*

DBP, mmHg 92±16 91±17

Heart rate, beats/min 81±15 81±14

Presence of CVD, n (%) 42 (28%) 39 (26%)

BMI, kg/m2 29.3±5.1 29.2±4.6

IL-6, pg/mL 1.703 (IQR: 0.905–3.232) 3.082 (IQR: 1.510–6.458)*

Serum creatinine, µmol/L 75.8 (IQR: 61.1–91.3) 196 (IQR: 91.4–296.6)*

Serum cystatin C, mg/L 1.022 (IQR: 0.844–1.192) 2.242 (IQR: 1.436–2.964)*

Proteinuria, mg/d 79.4 (IQR: 70.2–94.1) 85.8 (IQR: 69.4–99.6)

eGFR, mL/min 80.2 (IQR: 73.6–87.9) 33.2 (IQR: 22.3–48.3)*

a data are expressed as mean±standard deviation or 
number (frequency) for binary variables, * – p<0.05. SBP 
– systolic blood pressure, DBP – diastolic blood pressure, 
CVD – cardiovascular disease, BMI – body mass index, IL-6 
– interleukin-6, eGFR – estimated glomerular filtration rate, 
IQR – interquartile range

Multivariate-adjusted logistic regression analysis was 
used to calculate the ORs (with 95% confidence intervals) 
for CKD when comparing the two higher tertiles of se-
rum IL-6 levels with the lower tertiles (Table 3). After ad-
justing for possible confounders, higher IL-6 levels were 

associated with the odds of developing CKD. Serum IL-6 
levels were strongly correlated with eGFR in multivari-
able-adjusted linear regression analysis (Table 4).

Table 3. Odds ratios of CKD associated with the higher 
compared to the lowest tertiles of IL-6*

Multivariable-adjusteda

OR (95 % CI) p

IL-6 (μg/mL)

≤1.2 1.0 (ref)
0.03

>1.2–2.6 1.2 (0.5–2.3)

>2.6 2.5 (1.1–5.5)

* CI – confidence interval; IL-6 – interleukin 6, a – adjusted 
for age, sex, systolic blood pressure, diastolic blood 
pressure, heart rate, presence of cardiovascular disease, 
body mass index, serum creatinine, serum cystatin C, and 
estimated glomerular filtration rate

Table 4. Multivariable-adjusted regression coefficients 
(95% CI) of eGFR associated with a SD difference in IL-6*

SD
eGFR, mL/min/1.73 m2

β (95 % CI) p

IL-6 (Log, 0.8 ng/mL) −3.95 (−6.56 to −1.22) 0.0015

* SD – standard deviation, eGFR – estimated glomerular 
filtration rate, CI – confidence interval, IL-6 – interleukin-6

The event rates for major adverse CV events, such as 
CV death, myocardial infarction, and stroke, associated 
with the concentration of IL-6 in the CKD strata (eGFR 
>60 mL/min and <60 mL/min) are shown in Figure 1.

Fig. 1. Event Rates for major adverse CV events by CKD Strata

Discussion
In this study, we considered serum cystatin C in the eGFR 
assessment as the serum cystatin C level is a better indica-
tor of renal function (GFR) than the serum creatinine lev-
el.16,17 The prognoses of both CVD and CKD are associated 
with proinflammatory cytokines.7,8 CKD is worsened by 
pro-inflammatory cytokines including IL-6.18 Our study 
demonstrated a notable increase in IL-6 levels in patients 
with CKD. Furthermore, CKD severity directly correlat-
ed with IL-6 levels. These findings align with the results of 
prior extensive epidemiological investigations.19,20 All kid-
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ney cell types, such as podocytes, mesangial cells, endo-
thelial cells, and epithelial cells, generate IL-6.21 Podocytes, 
the central cell type involved in IL-6 signaling, express the 
IL-6 receptor. However, all kidney cells are susceptible to 
the harmful effects of IL-6 trans-signalling because they 
express Glycoprotein 130. Studies have shown that podo-
cytes produce IL-6 in response to high glucose levels, and 
inhibiting IL-6 in rats prevents podocyte damage and 
death. Mesangial cells also recruit monocytes in response 
to high IL-6 levels by secreting chemoattractant protein 
1. Although the IL-6 signaling pathway appears to be in-
volved in only one type of kidney cell, both this pathway 
and the trans-signaling pathways are active in the devel-
opment of diabetic nephropathy.22 Renal abnormalities 
associated with high IL-6 expression and CKD include 
increased fibronectin expression in the mesangium, IL-6 
mRNA levels, podocyte damage, glomerular hypertrophy, 
and endometrial alterations. 

Elevated IL-6 levels are often linked to CKD because 
of their harmful effects on kidney cells. Research indi-
cates that IL-6 levels increase in the early stages of CKD 
and are associated with higher mortality rates in late-
stage CKD.21,23 Moreover, reduced renal clearance of 
IL-6 suggests that it may be a symptom of impaired kid-
ney function rather than a cause of the disease.

IL-6 secretion is moderately increased in chronic, 
mild inflammatory processes, which are characteristic 
of CKD.6-8 Accordingly, in this study, patients with CKD 
showed significantly elevated IL-6 levels, and eGFR was 
significantly associated with serum IL-6 levels. eGFR is 
also significantly associated with tumor necrosis fac-
tor-alpha levels.24

Table 5. Correlation between interleukin-6 levels and 
clinical and laboratory parameters*

Parameters
IL-6, pg/mL

r p
SBP, mmHg 0.071 0.297
DBP, mmHg 0.125 0.048
BMI, kg/m2 0.013 0.843
Serum creatinine, mmol/L 0.019 0.695
Serum cystatin C, mg/L 0.041 0.516
Proteinuria, mg/d 0.017 0.604
eGFR, mL/min 0.152 0.022

* SBP − systolic blood pressure, DBP − diastolic blood 
pressure, BMI − body mass index, eGFR − estimated 
glomerular filtration rate, IL-6 − interleukin-6

In the present study, the number of overweight or 
obese patients with T2DM was high. In an Egyptian study, 
IL-6 levels were elevated in patients with obesity and 
T2DM.25 IL-6 elevation is accompanied by the proliferation 
of vascular smooth muscle cells and increased production 
of platelet growth factor.26,27 In this study, proinflammato-
ry cytokines were involved in the occurrence of cardiovas-
cular complications in patients with CKD. IL-6 levels were 

not correlated with SBP; however, in group 2, the levels 
of proinflammatory cytokines and SBP were significant-
ly higher. Furthermore, IL-6 levels were strongly associat-
ed with DBP (Table 5). The correlations between serum 
IL-6 levels and hemodynamic parameters are attributable 
to the induction of vasoconstriction and increased activity 
of the sympathetic nervous system caused by IL-6 and the 
association of elevated tumor necrosis factor-alpha levels 
with increased vascular stiffness.28 Thus, the pathogenet-
ic mechanisms of CKD progression involving proinflam-
matory cytokines, particularly IL-6, are extremely complex 
and diverse and require further research.

Conclusion
The mean patient age differed significantly between the 
two groups, with a higher female predilection in group 
1 than in group 2. The study found that IL-6 levels 
were significantly higher in patients with CKD than in 
healthy individuals, and the levels were positively cor-
related with CKD severity. This study also found that 
IL-6 levels were significantly associated with cardiovas-
cular events, and the odds of cardiovascular events were 
higher in patients with higher IL-6 levels.
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ABSTRACT
Introduction and aim. Oral squamous cell carcinoma (OSCC) and premalignant disorders (PMDs) are becoming common in 
India as the use of tobacco in different forms is increasing from a young age, and the prevalence of this disease is becoming 
more common in middle age. Identifying disease at earlier stages is an important measure for limiting disease incidence and 
improving patient prognosis. The micronuclei count can be a valid biomarker for screening suspected patients and can be 
helpful in educating patients about the discontinuation of treatment, diagnosing the disease in its early stages and planning 
a treatment for a better prognosis. Different stains that are nuclear specific can be used to identify micronuclei. The aim was to 
establish diagnostic efficacy of various staining techniques in OSCC and potentially malignant disorders on oral brush cytology 
smears with observation of micronuclei as a valid biomarker for evaluation of the disease.
Material and methods. Exfoliative cytology was done with oral brush and smears are obtained from 25 oral squamous cell car-
cinoma, 25 leukoplakia, 25 lichen planus, 25 oral sub mucous fibrosis patients and 15 samples with no disease. Each smear was 
stained with five different stains Papanicolaou (PAP), hematoxylin and eosin (H&E), toluidine blue, Leishman and Giemsa (LG) 
cocktail and Feulgen and observed for staining efficacy of micronuclei and cellular structures.
Results. The best stain to observe DNA content as micronuclei is Feulgen which gives clear and crisp details of micronuclei 
without giving any false count as it is nuclear specific stain. PAP can be the second choice stain. Micronuclei count is definitely 
increased in OSCC and PMDs compared to samples without disease confirming its use as biomarker.
Conclusion. Micronuclei count in oral brush cytology smears is a valid biomarker for evaluation of premalignant disorders and 
OSCC and can be used for detection of disease in individuals and for screening purposes of large populations at risk. Feulgen 
stain is best to study DNA content as micronuclei, on the other hand PAP can be used in large sampling investigations where 
there is lack of armamentarium.
Keywords. Feulgen stain, micronuclei, oral squamous cell carcinoma, potentially malignant disorders

ORIGINAL PAPER

Wydawnictwo UR 2024
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2024.3.15

Corresponding author: Mohammad Imran Khan, e-mail: imranplz@yahoo.co.in

Received: 10.02.2024 / Revised: 13.03.2024 / Accepted: 12.04.2024 / Published: 30.09.2024

Khan MI, Khare A, Khan SS, Arif K, Nasir A, Lari S. Evaluation of micronuclei in oral squamous cell carcinoma and potentially ma-
lignant disorders via different staining techniques. Eur J Clin Exp Med. 2024;22(3):556–566. doi: 10.15584/ejcem.2024.3.15.

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0000-0003-2639-571X
https://orcid.org/0000-0002-4567-9569
http://dx.doi.org/10.15584/ejcem.2024.3.15
mailto:imranplz%40yahoo.co.in?subject=


557Evaluation of micronuclei in oral squamous cell carcinoma and potentially malignant disorders via different staining techniques

Introduction
Oral cancer is one of the major threats and economic 
burdens on the health care system. Oral squamous cell 
carcinoma (OSCC) is one of the ten most common can-
cers documented in the world; it accounts for more than 
90% of all oral malignant lesions and is three times more 
common in men than in women, difficult to treat and 
often unbearable to the patients. According to the In-
ternational Agency of Research on Cancer, the average 
yearly mortality rate is 145,000 worldwide.1,2 The habits 
of tobacco chewing, smoking and alcoholism are major 
factors contributing to the development of potentially 
malignant disorders and their conversion into OSCC.3 
The course of conversion of potentially malignant dis-
orders (PMDs) into malignancies is well documented; 
if left untreated.4-6 PMDs earlier known as premalignant 
lesions and conditions were rephrased in combination 
with potentially malignant disorders by the WHO in 
2005.7 The prevalence of PMDs is approximately 4.5% 
worldwide. Among all PMDs, erythroplakia is most of-
ten associated with severe dysplasia, carcinoma in situ 
or frank carcinoma.8

The gold standard for diagnosing PMDs and OSCC 
is histopathological examination of the lesion. Howev-
er, this approach requires additional armamentarium 
and time. Oral brush cytology or Exfoliative cytolo-
gy for oral lesions is a newer and non-invasive meth-
ods which is not only equally predictable in diagnosing 
the severity and prognosis of pre malignant disorders 
and oral squamous cell carcinoma but also is an eco-
nomical tool.9 To screen a larger population and obtain 
quick results, sensitive and accurate screening is need-
ed to identify individuals who are at risk for developing 
oral cancer. Exfoliative cytology or oral brush cytology 
is a valuable and economical tool for identifying indi-
viduals who are at risk and for monitoring lesions that 
may progress to malignancy.10 Cytological smears are 
obtained from lesions in the oral cavity of diseased indi-
viduals and stained with different stains and techniques 
to observe cellular and nuclear changes to study and 
predict the course of the disease.11,12

The oral mucosa is the first line of defense against 
irritants inhaled or ingested as carcinogen-bearing sub-
stances, consequently causing buccal cells to metabolize 
carcinogens into reactive products.4 These metabolites 
cause genetic damage, resulting in complex karyotypes 
that involve chromosomal aberrations and structur-
al abnormalities. The chromosomal alterations appear 
as separated bodies from the nuclei and are observed 
in the cytoplasm as micronuclei.13 Larger micronuclei 
result from aneugenic effects where the whole chro-
mosome is excluded following damage to the spindle 
apparatus; on the other hand, smaller micronuclei result 
from structural aberrations. Micronuclei serve as effec-
tive biomarkers of genetic damage in exfoliated cells.14

The micronuclei in oral epithelial cells were first 
proposed as a biomarker in 1983 by Stich et al. It has 
been observed that micronuclei are significantly in-
creased in individuals who are exposed to polycyclic 
aromatic hydrocarbons, as in smokers, alcoholics and 
individuals who habitually use tobacco in any form. The 
oral epithelium is structured with four layers having 
a stratum basale, i.e., a basal layer incorporating stem 
cells that may cause genetic damage. Genetically altered 
cells migrate to the surface layer during continuous cell 
renewal, are exfoliated from the superficial layer and are 
collected in cytological smears.15

Various stains are used to stain smears obtained 
from oral mucosa to study micronuclei. They can be 
DNA specific, as Feulgen is the most widely used for 
staining chromatin within the cell.16 The other nonspe-
cific stains used are Giemsa, Papanicolaou (PAP) and, 
less frequently, hematoxylin and eosin. Toluidine blue is 
another metachromatic basic dye that is used in oral cy-
tology and fine needle aspiration cytology.17

Among these stains, PAP is the most widely used 
stain in exfoliative cytology because it provides prom-
ising nuclear and cytoplasmic staining results. Anoth-
er advantage of PAPs is that they stain cells of different 
levels of maturity with different colors. With the devel-
opment of the rapid PAP technique, PAP has gained 
popularity among pathologists for staining samples ob-
tained via fine needle aspiration cytology (FNAC) and 
exfoliative cytology.

The Leishman-Giemsa cocktail is another newer 
staining technique that uses Leishman:Giemsa at a 1:1 
ratio, yielding a deep blue color in the nuclear contents 
and a light blue hue in the cytoplasm.18 Hematoxylin 
and eosin are the most easily available stains and are 
widely used because of their availability and feasibility.

The micronuclei assay is being established as a prog-
nostic marker for oral cancer and potentially malignant 
disorders. Several studies have been performed to date 
to prove this fact.19 The direct correlation between ge-
netic damage and micronuclei makes the micronuclei 
assay an efficient adjunct to metaphase analysis.13

Several studies have confirmed increased micronu-
clei counts in desquamated oral squamous epithelium in 
individuals who are exposed to tobacco and other car-
cinogens encountering the oral cavity. In this study, we 
investigated the best stain for identifying nuclear anom-
alies and investigated whether micronuclei can be used 
as reliable biomarkers for identifying individuals who 
are at risk of transformation of potentially malignant 
disorders into malignant lesions.20

Aim
To assess the diagnostic efficiency of the Leishman-Gi-
emsa cocktail, Feulgen stain, toluidine blue, Papanico-
laou and hematoxylin and eosin staining of micronuclei 
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in oral smears of potentially malignant disorders and 
oral squamous cell carcinoma.

Material and methods
Source of data
The study was conducted in the Department of Oral Pa-
thology and Microbiology at Career Post Graduate In-
stitute of Dental Sciences and Hospital. Patients with 
oral squamous cell carcinoma, lichen planus, oral sub-
mucous fibrosis and leukoplakia were included in the 
study group of 25 patients with oral squamous cell car-
cinoma, 25 patients with lichen planus, 25 patients with 
leukoplakia, 25 patients with oral submucous fibrosis 
and 15 individuals with normal oral mucosa.

Methodology
Five smears were obtained from each patient with oral 
submucous fibrosis, lichen planus, leukoplakia or oral 
squamous cell carcinoma and from the individuals in 
the normal control group. The smears of each patient 
were stained with Leishman-Giemsa cocktail, toluidine 
blue, PAP stain, Feulgen and hematoxylin and eosin. 

For each slide 1000 cells were counted to assess mi-
cronuclei under 100x magnification oil immersion in 
zig zag pattern on the prepared slide.

Toluidine blue staining steps
Aqueous 1% toluidine blue solution was prepared by 
mixing 1 gram of Toluidine Blue powder in 100 ml of 
distilled water.

The smears are dipped in isopropyl alcohol for fix-
ation for 10 minutes. Then slides are dipped in 50% al-
cohol for 1 minute, then water washed. Smears are then 
stained with 1% aqueous Toluidine Blue solution for 45–
60 seconds. Slides are water washed, air dried, clear with 
xylene and to be mount in DPX.17

Leishman-Geimsa cocktail steps
The unit volume of Giemsa stock is filtered and mixed 
with an equal unit volume of distilled water to prepare a 
Giemsa working solution (1:1 dilution from stock) (The 
dilutions can be changed according to one’s preference, 
up to 1:7.). This cocktail (Garbyal’s cocktail) can be used 
and stored just like Leishman’s stain.

Air dried smears are flooded with the LG cocktail 
and left for 1 minute. An equal volume of buffer (So-
rensen’s phosphate), distilled water or tap water will be 
added. The slides were blown on gently and will be kept 
for 5–7 minutes and are mounted in DPX.20

Rapid PAP staining steps
We used commercially available rapid pap stain kit for 
staining of the smears.

Smears were fixed with Biofix spray and hydrated in 
tap water for 3-5 minutes, excess water was blotted out 

from the slide. Few drops of nuclear stain were added to 
the slide for 60 seconds and washed in running tap wa-
ter. 3–5 drops of wash buffer were added and washed 
after 20 seconds. Then slides are dehydrated with rapid 
pap dehydrant for 60 seconds. Few drops of cytoplasm 
stain added for 60 seconds. Washed in water and dehy-
drated for 60 seconds, air dried and mounted in DPX.17

Feulgen staining steps
1N HCL was prepared from concentrated HCL (35–
37%) assay, 8.6 ml of HCL mixed with 91.4 ml of dis-
tilled water.

Schiff ’s reagent: 1g basic fuchsin powder mixed in 
200 ml of boiling distilled water. Solution is allowed to 
cool to 50 degrees centigrade and 2g of potassium me-
tabisulphite is added with mixing. This solution is al-
lowed to cool down to room temperature and to this 2 
ml conc. HCL added with 2g of activated charcoal and 
left for overnight in the dark room. Solution is filtered 
through Whatman filter paper and stored in the dark 
container.

The slides were immersed in 1 M HCL at 60oC for 
5 to 6 minutes, following by placement in 1 M HCL at 
room temperature for 1 minute. Then they were im-
mersed in Schiff reagent for 30 minutes and then trans-
ferred to running tap water for 10 minutes.6,10

Hematoxylin and eosin staining steps
The conventional hematoxylin and eosin used for his-
topathological staining was used from our lab. Harris 
hematoxylin for nuclear staining and eosin Y for cyto-
plasmic staining was used in our study

Total staining procedure is done by following the 
steps, which included 6 slow dips under tap water, 
stained with Harris hematoxylin for 30 s, 6 slow dips 
under tap water, 6 dips in 95% Isopropyl alcohol, stained 
with EA-36 for 15 s, 6 dips in 95% isopropyl alcohol, 
6 dips in 100% Isopropyl alcohol, 10 slow dips in xylene. 
Dehydrated, cleard and mounted.14

Scoring criteria
The criteria for assessing micronuclei will be followed as 
described by Tolbert et al.21,22

1.	 a rounded smooth perimeter suggested a membrane,
2.	 the diameter of the associated nucleus was less than 

one-third, but the nucleus was large enough to dis-
cern shape and color,		

3.	 the staining intensity was similar to that of the nu-
cleus,

4.	 the texture was similar to that of the nucleus,
5.	 the same focal plane as the nucleus,
6.	 the absence of overlap with, or bridging to, the nu-

cleus.
Only those structures fulfilling the abovementioned 

criteria were recorded as micro nuclei.
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Inclusion criteria
1.	 both male and female were included in the study,
2.	 age group of 20-60 years was considered,
3.	 cells included in smear counting were those with 

intact, clear cytoplasm,
4.	 cells included in smear counting with little or no 

debris,
5.	 cells included in smear counting with no overlap 

with adjacent cells,
6.	 the main nucleus was normal and intact.

Exclusion criteria 
1.	 structures that resemble micronuclei were not in-

cluded, as nuclear buds or broken egg (that are con-
nected with main nucleus),

2.	 bi-nucleated cells that contain a smaller nucleus but 
has a diameter greater than 1/3 the other nucleus,

3.	 patients having any chronic diseases,
4.	 patients with syndromes,
5.	 child/infant are excluded from the study,
6.	 patients suffering from gastro esophageal reflux 

disease,
7.	 patients who are immune-compromised,
8.	 over and under stained slides.

Ethical approval
Ethical Ref. No. CPGIDSH/22/280. The duly constituted 
Ethical Committee for Post Graduate students of Career 
Post Graduate Institute of Dental Sciences & Hospital, 
Lucknow has approved and cleared the research project 
of Dr. Mohammad Imran Khan, Post Graduate Student 
of Batch 2020-21 in the speciality of Oral Pathology 
and Microbiology. The topic of the research project is 
as follows: Evaluation of The Diagnostic Efficiency of 
Leishman Giemsa Cocktail, Feulgen Stain, Toluidine, 
Papanicolaou and Hematoxylin & Eosin Stains in Oral 
Smears of Potentially Malignant Disorders and Oral 
Squamous Cell Carcinoma”.

Statistical analysis
The results were analyzed using descriptive statistics 
and making comparisons among various groups. Cat-
egorical data were summarized as proportions and per-
centages (%) and quantitative data were summarized as 
mean±SD.

The following statistics were calculated in the pres-
ent analysis: Kruskal-Wallis test (SPSS, IBM, Armonk, 
NY, USA). The significance level was taken as p<0.05

Results
On the basis of the observations made in the study on 
the various parameters, the following statistical results 
were obtained (Table 1, Figures 1–5).

For <1/3rd of the nuclei, the mean staining score 
for Feulgen was the maximum, while the staining 

score for H&E was the minimum. A significant dif-
ference was found in the mean staining score for the 
various stains (p<0.001), and the staining scores were 
calculated as Feulgen>PAP>L-G cocktail>toluidine 
blue>H&E.

Table 1. Comparison of staining scores among various 
stains for nucleus in the OSCC group

L-G 
cocktail

Toluidine 
blue

H&E PAP Feulgen p

<1/3rd of 
nucleus

Mean 4.6 3.7 3.4 7.9 8.9 z=72.65, 
p<0.001SD 2.1 1.1 1.2 2.8 2.6

Smooth texture
Mean 3.2 2.6 2.4 5.6 6.6 z=58.76, 

p<0.001SD 1.3 1.0 0.9 2.7 2.8

Same focal 
plane

Mean 3.8 3.2 2.9 6.2 7.4 z=66.33, 
p<0.001SD 1.5 1.0 1.2 1.9 2.9

Round shape
Mean 3.2 2.8 2.4 5.7 6.7 z=61.59, 

p<0.001SD 1.5 1.1 1.0 2.5 2.9

Same color
Mean 4.3 3.2 2.9 6.5 7.8 z=61.52, 

p<0.001SD 2.2 1.0 0.9 2.3 3.3

Separated from 
main nucleus

Mean 4.0 3.3 3.0 6.4 7.5 z=58.70, 
p<0.001SD 2.0 0.9 0.9 2.2 3.4

For the smooth texture, the mean staining score 
for Feulgen was the highest, while the staining score 
for H&E was the lowest. A significant difference was 
found in the mean staining score for the various stains 
(p<0.001), and the staining scores were calculated as 
Feulgen>PAP>L-G cocktail>toluidine blue>H&E.

For the same focal plane, the mean staining score 
of Feulgen was the maximum, while the staining score 
of H&E was the minimum. A significant difference was 
found in the mean staining score for the various stains 
(p<0.001), and the staining scores were calculated as 
Feulgen>PAP>L-G cocktail>toluidine blue>H&E.

For the round shape, the mean staining score 
for Feulgen was the highest, while the staining score 
for H&E was the lowest. A significant difference was 
found in the mean staining score for the various stains 
(p<0.001), and the staining scores were calculated as 
Feulgen>PAP>L-G cocktail>toluidine blue>H&E.

For the same color, the mean staining score of Feul-
gen was the maximum, while the staining score of H&E 
was the minimum. A significant difference was found in 
the mean staining score for the various stains (p<0.001), 
and the staining scores were calculated as Feulgen>PA-
P>L-G cocktail>toluidine blue>H&E.

For the separation, the mean staining score of Feul-
gen was the maximum, while the staining score of H&E 
was the minimum. A significant difference was found in 
the mean staining score for the various stains (p<0.001), 
and the staining scores were calculated as Feulgen>PA-
P>L-G cocktail>toluidine blue>H&E (Table 1).

For <1/3rd of the nuclei, the mean staining score of 
PAP was the maximum, while the staining score of to-
tal blue was the minimum. A significant difference was 
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found in the mean staining score for the various stains 
(p<0.001), and the staining scores were calculated as 
PAP>Feulgen>H&E>L-G cocktail>toluidine blue.

Table 2. Comparison of staining scores among various 
stains for nucleus in the leukoplakia group

L-G 
cocktail

Toluidine 
blue

H&E PAP Feulgen p

<1/3rd of 
nucleus

Mean 2.7 2.6 3.0 5.2 4.5 z=64.62, 
p<0.001SD 0.7 0.8 1.1 1.4 1.2

Smooth texture
Mean 2.2 2.1 2.6 3.8 3.0 z=42.97, 

p<0.001SD 0.9 0.9 0.9 1.1 1.0

Same focal 
plane

Mean 2.6 2.4 2.5 4.2 3.2 z=40.47, 
p<0.001SD 0.6 0.6 0.8 1.2 1.0

Round shape
Mean 2.4 2.3 2.2 3.8 3.1 z=37.82, 

p<0.001SD 0.7 0.7 0.7 1.3 1.0

Same color
Mean 2.3 2.0 2.2 3.9 3.5 z=54.78, 

p<0.001SD 0.7 0.6 0.9 1.2 0.9

Separated from 
main nucleus

Mean 2.6 2.3 2.5 4.1 3.4 z=44.91, 
p<0.001SD 0.6 0.5 0.8 1.1 1.1

For the smooth texture, the mean staining score of 
PAP was the maximum, while the staining score of tolu-
idine blue was the minimum. A significant difference 
was found in the mean staining score for the various 
stains (p<0.001), and the staining scores were calculat-
ed as PAP>Feulgen>H&E>L-G cocktail>toluidine blue.

In the leucoplakia group, for the same focal plane, 
the mean staining score of PAP was the maximum, 
while the staining score of toluidine blue was the min-
imum. A significant difference was found in the mean 
staining score for the various stains (p<0.001), and the 
staining scores were calculated as PAP>Feulgen>L-G 
cocktail>H&E>toluidine blue.

For the round shape, the mean staining score of PAP 
was the maximum, while the staining score of H&E was 
the minimum. A significant difference was found in the 
mean staining score for the various stains (p<0.001), 
and the staining scores were calculated as PAP>Feul-
gen>L-G cocktail>toluidine blue>H&E.

In the leucoplakia group, for the same color, the 
mean staining score of PAP was the maximum, while 
the staining score of toluidine blue was the minimum. 
A significant difference was found in the mean stain-
ing score for the various stains (p<0.001), and the 
staining scores were calculated as PAP>Feulgen>L-G 
cocktail>H&E>toluidine blue.

In the leucoplakia group, for separation, the mean 
staining score of PAP was the maximum, while the 
staining score of toluidine blue was the minimum. A 
significant difference was found in the mean staining 
score for the various stains (p<0.001), and the stain-
ing scores were calculated as PAP>Feulgen>L-G cock-
tail>H&E>toluidine blue (Table 2).

For <1/3rd of the nuclei, the mean staining score of 
PAP was the maximum, while the staining score of the 

L-G cocktail toluidine blue was the minimum. A signif-
icant difference was found in the mean staining score 
for the various stains (p<0.001), and the staining scores 
were calculated as PAP>Feulgen>H&E>L-G cock-
tail=toluidine blue.

Table 3. Comparison of staining scores among various 
stains for nucleus in the lichen planus group

L-G 
cocktail

Toluidine 
blue

H&E PAP Feulgen p

<1/3rd of 
nucleus

Mean 1.9 1.9 2.2 3.6 2.6 z=31.32, 
p<0.001SD 1.1 0.9 1.1 1.3 1.0

Smooth texture
Mean 1.6 1.7 2.0 2.9 2.2 z=29.96, 

p<0.001SD 0.9 0.7 0.9 0.9 0.8

Same focal 
plane

Mean 1.7 1.8 1.9 2.8 2.2 z=21.82, 
p<0.001SD 0.9 0.8 0.8 1.0 0.9

Round shape
Mean 1.4 1.6 1.9 2.7 2.1 z=29.77, 

p<0.001SD 0.9 0.8 0.9 1.0 0.9

Same color
Mean 1.8 1.7 2.0 2.7 2.3 z=13.74, 

p=0.008SD 1.1 0.8 1.0 1.2 0.8

Separated from 
main nucleus

Mean 1.8 1.7 2.0 3.1 2.1 z=26.65, 
p<0.001SD 1.1 0.9 1.0 1.0 0.8

For the smooth texture, the mean staining score of 
PAP was the maximum, while the staining score of the 
L-G cocktail was the minimum. A significant difference 
was found in the mean staining score for the various 
stains (p<0.001), and the staining scores were calculat-
ed as PAP>Feulgen>H&E>toluidine blue>L-G cocktail.

In the lichen planus group, for the same focal plane, 
the mean staining score of PAP was the highest, while the 
staining score of the L-G cocktail was the lowest. A signif-
icant difference was found in the mean staining score for 
the various stains (p<0.001), and the staining scores were 
calculated as PAP>Feulgen>H&E>toluidine blue>L-G 
cocktail.

For the round shape, the mean staining score of PAP 
was the maximum, while the staining score of the L-G 
cocktail was the minimum. A significant difference was 
found in the mean staining score for the various stains 
(p<0.001), and the staining scores were calculated as 
PAP>Feulgen>H&E>toluidine blue>L-G cocktail.

In the lichen Planus group, for the same color, the 
mean staining score of PAP was the maximum, while 
the staining score of toluidine blue was the minimum. 
A significant difference was found in the mean stain-
ing score for the various stains (p=0.008), and the stain-
ing scores were calculated as PAP>Feulgen>H&E>L-G 
cocktail>toluidine blue.

In the lichen Planus group, for separation, the 
mean staining score of PAP was the maximum, while 
the staining score of toluidine blue was the minimum. 
A significant difference was found in the mean stain-
ing score for the various stains (p<0.001), and the stain-
ing scores were calculated as PAP>Feulgen>H&E>L-G 
cocktail>toluidine blue (Table 3).
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Table 4. Comparison of staining scores among various 
stains for nucleus in the OSMF group

L-G 
cocktail

Toluidine 
blue

H&E PAP Feulgen p

<1/3rd of 
nucleus

Mean 2.5 2.5 2.4 3.6 2.8 z=17.39, 
p=0.002SD 0.8 1.0 1.0 1.2 1.5

Smooth texture
Mean 2.1 2.0 1.8 2.5 2.2 z=8.57, 

p=0.073SD 0.8 0.8 0.8 0.9 1.3

Same focal plane
Mean 2.2 2.1 2.0 2.9 2.4 z=15.39, 

p=0.004SD 0.6 0.8 0.7 0.8 1.3

Round shape
Mean 2.0 2.1 2.0 2.6 2.4 z=11.23, 

p=0.024SD 0.8 0.6 0.7 0.7 1.4

Same color
Mean 2.5 2.3 2.2 2.9 2.5 z=7.62, 

p=0.107SD 0.8 0.9 0.8 0.9 1.1

Separated from 
main nucleus

Mean 2.5 2.2 2.1 2.8 2.4 z=8.44, 
p=0.077SD 0.8 0.9 0.8 1.0 1.3

In the OSMF group, for <1/3 of the cells in the nu-
cleus, the mean staining score of PAP was the highest, 
while the staining score of H&E was the lowest. A sig-
nificant difference was found in the mean staining score 
for the various stains (p=0.002), and the staining scores 
were calculated as PAP>Feulgen>L-G cocktail=tolui-
dine blue>H&E.

For the smooth texture, the mean staining score 
of PAP was the maximum, while the staining score of 
H&E was the minimum. However, no significant differ-
ence was found in the mean staining score of the various 
stains (p=0.073).

In the OSMF group, for the same focal plane, the 
mean staining score of PAP was the highest, while the 
staining score of H&E was the lowest. A significant differ-
ence was found in the mean staining score for the various 
stains (p=0.004), and the staining scores were calculated 
as PAP>Feulgen>L-G cocktail>toluidine blue>H&E.

Table 5. Comparison of staining scores among various 
stains for nucleus in the control group

L-G cocktail
Toluidine 

blue
H&E PAP Feulgen p

<1/3rd of nucleus
Mean 1.3 1.3 1.1 2.0 1.0 z=8.79,

p=0.087SD 0.9 0.6 1.0 1.0 0.8

Smooth texture
Mean 1.4 1.3 1.2 1.9 1.1 z=8.26,

p=0.082SD 0.9 0.6 1.0 0.7 0.7

Same focal plane
Mean 1.3 1.3 1.1 1.8 0.9 z=7.39,

p=0.117SD 0.9 0.6 1.0 0.9 0.7

Round shape
Mean 1.3 1.3 1.1 1.8 1.1 z=5.75,

p=0.218SD 0.7 0.6 0.9 0.8 0.7

Same colour
Mean 1.3 1.3 0.9 1.6 0.9 z=6.50,

p=0.165SD 0.8 0.6 0.8 0.9 0.7

Separated from 
main nucleus

Mean 1.3 1.1 0.9 1.5 0.9 z=7.81,
p=0.099SD 0.9 0.5 0.7 0.7 0.7

For the round shape, the mean staining score of PAP 
was the maximum, while the staining scores of the H&E 
and L-G cocktails were the minimum. A significant differ-
ence was found in the mean staining score for the various 

stains (p=0.024), and the staining scores were calculated 
as PAP>Feulgen>toluidine blue>L-G cocktail = H & E.

In the OSMF group, for the same color, the mean 
staining score of PAP was the highest, while the staining 
score of H&E was the lowest. However, no significant dif-
ference was found in the mean staining score (p=0.107).

In the oral submucous fibrosis group, for the sepa-
ration, the mean staining score of PAP was the highest, 
while the staining score of H&E was the lowest. How-
ever, no significant difference was found in the mean 
staining scores of the various stains (p=0.077) (Table 4).

In the control group, no significant differences were 
observed in various parameters among the strains used 
in the study (Table 5).

Fig. 1. Feulgen stain             

Fig. 2. PAP stain 

Fig. 3. LG cocktail stain
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Fig. 4. Toluidine blue stain

Fig. 5. H&E stain

Discussion
Oral cancer is the sixth most common type of cancer, 
with INDIA contributing to almost one-third of the to-
tal burden, and the second country having the highest 
number of oral cancer cases.21 Studying pre-neoplastic 
diseases and oral malignancies via Exfoliative cytology 
is an economical, non-invasive and easy procedure for 
studying biomarkers of neoplastic changes in oral cells.11 
Biomarkers of genetic damage have immense potential 
to reveal the stage of the disease and are helpful in ear-
ly diagnosis and progression of the disease. Among the 
various chairside investigations of lesions at an early 
stage, the micronuclei assay using Exfoliative cytology 
is a reliable procedure for diagnosing individuals who 
are at high risk of developing malignancy.21,22

Buccal cells are the first barrier for carcinogens in-
haled or ingested and are capable of metabolizing car-
cinogens into reactive products. These carcinogens that 
cause genetic damage to stem cells in the basal layer 
are referred to as micronuclei during nuclear division. 
These chromosomal fragments or whole chromosomes 
that did not reach the spindle pole thus lag behind 
anaphase during nuclear division and are not incorpo-
rated into the daughter nuclei in telophase but are cov-
ered by a nuclear membrane resembling a small nucleus. 
Thus, the cells were termed micronuclei. As the oral epi-
thelium is constantly maintained by cell renewal, which 
occurs at the basal layer by mitosis, damaged cells with 
disrupted nuclear division migrate to the surface along 

with other cells and are collected via Exfoliative cytolo-
gy for evaluation.23,24

In our study, we chose nuclear specific stain, Feul-
gen, and nonspecific DNA stains, such as PAP, H&E, LG 
cocktail, and toluidine blue, to stain the smears obtained 
from exfoliative cytology to determine the micronuclei 
count in each individual smear.20 Our study stands nov-
el to the best our knowledge as nobody has done study 
on micronuclei count comparing with five stains and in-
cluding all three commonly encountered pre malignant 
disorders as leukoplakia, lichen planus and oral sub mu-
cous fibrosis compared with OSCC. Belgaumiet al. per-
formed a study on 100 patients diagnosed with OSCC 
and 100 control patients and stained buccal smears with 
a PAP and LG cocktail. They concluded that, compared 
with the LG cocktail, PAPs gave almost equivalent re-
sults.25,26

Apurva A et al. compared PAP and LG cocktails to 
study oral neoplastic lesions and found no significant 
difference in the staining properties of the two agents, 
but we found a significant difference in the staining 
score of PAP compared with that of the LG cocktail.27,28

In addition, Gupta et al. conducted a study on 45 
patients – 15 with OSCC, 15 with OSMF and 15 with 
leucoplakia. They found a significant increase in the 
mean micronuclei count, which was highest in OSCC 
patients, followed by OSMF and leukoplakia patients. 
They also concluded that the PAP stain was better than 
the LG cocktail and H&E stain.29

We found a significant increase in the mean micro-
nuclei count in the PMD and OSSC groups compared 
with that in the control group as also reported in re-
cent research by Bhatnagar et al. in which they also con-
cluded that there is an increase in micronuclei count 
suggesting neoplastic changes as malignant changes 
progresses compared to histologically normal mucosa.30 

Sarto et al. considered micronuclei size to be re-
stricted to 1/5th of the parent nucleus.31-34 Jadhav et al. 
considered micronuclei to be between 1/3 and 2/3 the 
size of the nucleus. We used the criteria suggested by 
Tolbert et al. for a micronuclei size <1/3rd of the parent 
nucleus.21 A larger micronuclei result from the exclusion 
of the whole chromosome following damage to the spin-
dle apparatus of the cell, whereas smaller micronuclei 
result from structural aberrations causing chromosom-
al fragments.35

These findings were consistent with those of studies 
performed by Sivasanskari et al., Dindgire et al., Gro-
ver et al., Saurabh et al., and Gunjan et al. (2019).14,20,36-38

In the OSCC group, as shown in Table 1, all the pa-
rameters included micronuclei shape, size, texture, same 
focal plane, smooth perimeter and separation from the 
main nucleus. On all of these parameters, in our study, 
we found the highest mean number of micronuclei with 
Feulgen, followed by PAP and LG cocktail.
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Sharma D et al. performed a cytomorphometric anal-
ysis of 125 subjects divided into 25 patient groups, name-
ly, healthy patients, smokers, smokeless tobacco users and 
OSCC patients, and evaluated variations in cellular area, 
nuclear area, cellular diameter, nuclear diameter and the 
nuclear/cytoplasmic ratio. They used Feulgen for stain-
ing smears and concluded that cytology was useful for 
DNA-specific staining for the early diagnosis of OSCC.39

Kumar et al. studied 15 confirmed cases of PMD, 15 
confirmed cases of OSCC and 15 control subjects free of 
anu oral lesions. They used PAP staining for the evalu-
ation of smears and reported a stepwise increase in the 
micronuclei count from the control group to the PMD 
group, after which the highest increase was observed in 
the OSCC group.4

Chaudhary M et al. studied histopathologically con-
firmed patients and divided them into three groups of 
patients with well-differentiated, moderately differenti-
ated and poorly differentiated carcinoma and compared 
them with 10 patients in the control group.22 They used 
PAP and Feulgen to study mean micronuclei and found 
an increased micronuclei count in OSCC in increasing 
order from well-differentiated to poorly differentiated 
OSCC. The authors commented that Feulgen is still the 
gold standard for studying micronuclei and that PAP 
can lead to misinterpretation of the micronuclei count, 
as it may not distinguish between true micronuclei and 
keratohyaline granules, bacterial clumps or artefacts.40 
(Figure 1 and 2).

The primary step in the Feulgen reaction is hydroly-
sis, in which purine bases are detached from DNA, expos-
ing free aldehyde groups and leaving the DNA back bone 
intact; thus, the DNA becomes apurinic. When the cells 
are reacted with Schiff ’s reagent, bleached pararosalinine, 
which is a component of basic fuschins, binds to free alde-
hyde groups in apurinic DNA, acquiring a magenta color. 
The hydrolysis of RNA does not occur, and so RNA rings 
do not open or are less frequent than DNA rings; more-
over, the RNA is degraded and washed off more easily. This 
is the reason why Feulgen is DNA specific.41

A statistically significant difference was observed 
among all of the stains. The mean staining score for 
Feulgen was the highest, followed by that for PAP, and 
the lowest mean staining score was for H&E. The in-
crease in the mean micronuclei count in OSCC patients 
is attributed to increased abnormal nuclear content be-
cause of increased mitotic activity, chromosomal aber-
rations and disturbance of the cell cycle.

In smears obtained from Leucoplakia patients with 
reference to Table B, PAP staining gave the highest mi-
cronuclei count based on all of the criteria for selecting 
the micronuclei.

In a study comparing leucoplakia patients with 
those with habits of tobacco and habit-free controls, 
Mahimkar et al. reported similar results. They conclud-

ed that there is an overall increase in the micronuclei 
count in leucoplakia patients, indicating increased DNA 
damage and genetic alterations in the buccal cells of leu-
coplakia patients.42

This observation has been described by many oth-
er researchers, such as Grover et al., who conducted 
a  study on 45 patients with PMD and stained smears 
with Feulgen, PAP and H&E. These authors found that 
in potentially malignant disorders, Feulgen had fewer 
micronuclei than PAP did, which is in correlation with 
our study on the mean micronuclei count in PMDs.14

According to Samantha et al., possible explanations 
for MN formation in preneoplastic conditions include 
chromosomal loss/breakage, mitotic apparatus dysfunc-
tion, aneuploidy and genetic instability. The mean stain-
ing score for PAP was the highest, followed by that for 
Feulgen. Toluidine blue was used to determine the min-
imum mean staining score. 

Patil et al. compared PAP and toluidine blue in cer-
vicovaginal cytology and found that toluidine blue was 
equivalent to PAP.17,24

Kohli et al. conducted a study on 200 subjects di-
vided into four groups of 50 normal individuals (as 
controls), 50 with tobacco habits without leucoplakia, 
50 with tobacco habits along with leucoplakia and 50 
with OSMF. Potentially malignant disorders, including 
leukoplakia and OSMF, were studied. The authors used 
Feulgen, PAP and May Grunwald Giemsa stains for 
smear staining. The authors concluded that the number 
of micronuclei was greater in PMDs than in the control, 
and PAP had a greater micronuclei count than did Feul-
gen, which is in accordance with our study.43 The lichen 
planus group, with reference to Table 3 and PAP, had the 
best mean staining scores for all the criteria for micro-
nuclei. PAP was subsequently administered by Feulgen. 
Buajee et al compared oral lichen planus mucosa with 
normal mucosa and reported that the mean micronu-
clei frequency in OLP lesions was significantly greater 
(p<0.01) than that in normal-appearing mucosa adja-
cent to lesions and that in normal individuals.23

Compared with H&E staining, PAP was superior, 
as was the observation of Balaji et al.44 Moreover, they 
compared PAP to H&E in oral lichen planus patients 
and found that PAP was better than H&E. Toluidine 
blue and LG cocktails had nearly the same effects. Fig-
ure (3,4&5). Ranjbar et al. performed a study on oral li-
chen planus and oral lichenoid reaction and reported 
increased mean micronuclei counts in OLP and OLR 
patients compared to those in normal mucosa. Howev-
er, there were no significant differences between OLP 
and OLR (p=0.67 and p=0.36, respectively).45

In the OSMF group, with reference to Table D and 
PAP, the highest staining score was obtained for the mi-
cronuclei count, with PAP indicating the micronuclei 
size and shape and revealing the location of the focal 
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plane. No significant differences in texture, color or sep-
aration of micronuclei were observed among the strains, 
but for the evaluation of the mean staining score, PAP 
was the best stain, with the highest mean, and H&E was 
the lowest mean. Shreyas Shah et al. studied 60 patients 
with 30 OSMFs and 30 OSCC patients. They used PAP 
staining to study micronuclei and found a significant-
ly increased number of micronuclei from the control to 
the OSMF-treated OSCC patients.46

Kumar M et al. studied a total of 90 participants and 
divided them into groups of 30 individuals each into one 
group with PMDs, one group with habits of tobacco use 
with lesions and the other group with habits of tobacco 
use without lesions. They used Feulgen and PAP for stain-
ing smears and found a high number of mean micronu-
clei in subjects with PMD lesions with PAP compared to 
Feulgen and suggested that PAP is DNA nonspecific. This 
high frequency of observation of micronuclei may not be 
true of micronuclei, as these are actually keratin granules 
that are found in degenerated cells with nuclear defects. 
These round cytoplasmic structures do not contain DNA 
and might resemble micronuclei.26

Kabiraj et al. screened lichen planus, leucoplakia 
and OSMF lesions with PAP using exfoliative cytology 
and found that 90% of the leukoplakic lesions were class 
II cytological features. Sixty-five percent of lichen pla-
nus had Class II features. In the oral submucous, 80% of 
patients had class II features.47

PAP had statistically significant effects on the mi-
cronuclei count, shape, texture, and separation in the 
PMD group because nonspecific DNA staining and 
nuclear anomalies, such as karyorrhexis, karyolysis, 
condensed chromatin, and binucleates, may be mis-
interpreted as micronuclei. Keratin granule formation 
may also be misinterpreted as the presence of micronu-
clei along with bacteria and small dye granules.14

Hence, in our study, there was a significant increase 
in the MN frequency in all the PMD and OSCC groups 
compared to that in the control group. When the nucle-
ar staining properties were compared, the DNA-specif-
ic stain Feulgen was the best stain in the OSCC group, 
and PAP was the best stain in all the PMD groups, as 
were leukoplakia, lichen plans and oral submucous fi-
brosis. We did not find any statistically significant differ-
ence in nuclear staining properties in the OSMF group, 
although the mean staining score for PAP was maximal.

Based on our study, we can say that Feulgen is the 
best stain for observing MNs in malignant lesions but is 
technique sensitive. However, rapid PAP staining is less 
time-consuming than other methods and yields good 
results in terms of nuclear and cytoplasmic staining.

Conclusion
Facilitating exfoliative cytology to study biomarkers, 
such as micronuclei, in oral premalignant lesions and 

malignant lesions is a great tool for studying and helping 
in the early diagnosis of any cellular changes because of 
the presence of any carcinogen leading to the formation 
of premalignant lesions and the conversion of premalig-
nant lesions into malignant lesions.

The micronuclei count has immense potential to be 
studied further for its significance in identifying prema-
lignant lesion progress and thus can be a reliable tool 
for early intervention and treatment to reduce mortality 
and conversion to malignancy. In addition to PMDs and 
OSCC, the micronuclei assay has wide applications be-
yond these lesions to study genotoxicity in other tumors 
and lesions in humans, the effects of various chemicals 
or carcinogens on the human body, and the effects of 
drugs during and after treatment for these pathologies.

DNA specificity is important for studying nuclear 
content remarkably, and this approach helps to rule out 
other nuclear anomalies that can be misinterpreted by 
other non-DNA-specific stains and is still the gold stan-
dard for studying DNA-specific abnormalities and cyto-
morphology.

The staining properties of rapid PAP are good qual-
ity and less time consuming, providing satisfactory di-
agnostic reliability. Although the MN count is increased 
in PMDs and OSCC, additional studies are needed to 
determine whether the results of exfoliative cytology are 
equivalent to those of histopathological biopsy, which is 
the gold standard for diagnostic purposes. 

For counting of micronuclei one has to be skilled 
enough to differentiate between micronuclei and oth-
er nuclear and cytoplasmic abnormalities and inclusion. 
Failing so can give false results. When doing PAP stain-
ing one has to be cautious because PAP stain gives high-
er micronuclei count which is sometimes false positive. 
Apart from these limitations micronuclei count is an ex-
cellent tool to study neoplastic changes with oral brush 
cytology. Although a newer technique yields equiva-
lent results to PAP in nuclear and cytoplasmic staining, 
the LG cocktail can be used as a substitute for PAP for 
screening purposes. Toluidine blue is used in cervico-
vaginal cytology and as a vital stain in the oral cavity, 
its application in oral cytology still needs to be studied. 

Declarations
Funding
This research received no external funding.

Author contributions 
Conceptualization, M.I.K. and A.K.; Methodology, 
M.I.K.; Software, M.I.K.; Validation, M.I.K., S.S.K. and 
A.K.; Formal Analysis, A.K.; Investigation, M.I.K.; Re-
sources, A.N. and K.A.; Data Curation, K.A. and S.L.; 
Writing – Original Draft Preparation, M.I.K.; Writing 
– Review & Editing, M.I.K.; Visualization, S.L.; Supervi-
sion, S.S.K.; Project Administration, AK.



565Evaluation of micronuclei in oral squamous cell carcinoma and potentially malignant disorders via different staining techniques

Conflicts of interest
The authors have no competing interests.

Data availability
The data supporting the findings of this study are avail-
able from corresponding author (Mohammad Imran 
khan), upon reasonable request. 

Ethics approval
The duly constituted Ethical Committee for Post Gradu-
ate students of Career Post Graduate Institute of Dental 
Sciences & Hospital, Lucknow has approved and cleared 
the research project (ethical ref. No. CPGIDSH/22/280). 

References
1.	 Rivera C. Essentials of oral cancer. Int J Clin Exp Pathol. 

2015;8(9):11884-11894.
2.	 Lewandowska A, Rudzki G, Lewandowski T, et al. Quali-

ty of Life of Cancer Patients Treated with Chemotherapy. 
Int J Environ Res Public Health. 2020;17(19):6938. doi: 
10.3390/ijerph17196938

3.	 Naderi NJ, Farhadi S, Sarshar S. Micronucleus assay 
of buccal mucosa cells in smokers with the history of 
smoking less and more than 10 years. Indian J Pathol 
Microbiol. 2012;55(4):433-438. doi: 10.4103/0377-4929. 
107774

4.	 Kumar N, Indira AP, David M, et al. Evaluation of Micro-
nucleus Assay in Oral Exfoliated Buccal Cells in Poten-
tially Malignant Disorders and Oral Squamous Cell Car-
cinoma. Int J Prev Clin Dent Res. 2016;3(3):173-177. doi: 
10.5005/jp-journals-10052-0038

5.	 Messadi DV. Diagnostic aids for detection of oral pre-
cancerous conditions. Int J Oral Sci. 2013;5(2):59-65. doi: 
10.1038/ijos.2013.24

6.	 Kamboj M, Mahajan S. Micronucleus- an upcoming mar-
ker of genotoxic damage. Clin Oral Investig. 2007;11(2): 
121-126. doi: 10.1007/s00784-006-0075-y

7.	 Grover S, Ahmed MB, Telagi N, Shivappa AB, Nithin KP. 
Evaluation of diagnostic reliability of micronuclei in po-
tentially malignant disorders of oral cavity. CHRISMED 
Journal of Health and Research. 2014;1:15-20. doi: 10.4103/ 
2348-3334.126776

8.	 Iocca O, Sollecito TP, Alawi F, et al. Potentially malignant 
disorders of the oral cavity and oral dysplasia: A systema-
tic review and meta-analysis of malignant transforma-
tion rate by subtype. Head Neck. 2020;42(3):539-555. doi: 
10.1002/hed.26006

9.	 Wang S, Yang M, Li R,  et al.  Current advances in 
noninvasive methods for the diagnosis of oral squamous 
cell carcinoma: a review. Eur J Med Res. 2023;28(1):53. doi: 
10.1186/s40001-022-00916-4

10.	 Saraswathi K, Padma M. Evaluation of Cytogenic Damage 
in the Form of Micronuclei in Oral Exfoliated Buccal Cells 
in Tobacco Users. Ind J DenT Resear. 2018;9(6):773-780. 
doi: 10.4103/ijdr.IJDR_218_17

11.	 Metgud R, Surbhi, Smitha N, Patel S. Spritzer: For diagno-
stic cytopathology. J Canc Resear Therap. 2017;13(6):964-
967. doi: 10.4103/0973-1482.174548.

12.	 Kamini K, Agarwal P, Kumar S, et al. Micronuclei as a Pre-
dictor for Oral Carcinogenesis. J Cytol. 2018;35(4):233-
236. doi: 10.4103/JOC.JOC_141_17

13.	 Bansal H, Sandhu VS, Bhandari R, et al. Evaluation of mi-
cronuclei in tobacco users: A study in Punjabi population. 
Contemp Clin Dent. 2012;3(2):184-187. doi: 10.4103/0976-
237X.96825

14.	 Grover S, Mujib ABR, Jahagirdar A, et al. A compara-
tive study for selectivity of micronuclei in oral exfo-
liated epithelial cells. J Cytol. 2012;29(4):230-235. doi: 
10.4103/0970-9371.103940

15.	 Biswas S, Garai B, Banerjee M. Genotoxic Effects of To-
bacco on Buccal Epithelium: Cell Nuclear Anomalies as 
Biomarker. Asia Pac J Med Toxicol. 2014;3:157-162.

16.	 Kashyap B, Reddy S. Micronuclei assay of exfoliated oral 
buccal cells: Means to assess the nuclear abnormalities in 
different diseases. J Canc Resear Therap. 2012;8(2):184-
191. doi: 10.4103/0973-1482.98968

17.	 Patil PV, Nikumbh DB. Efficacy of toluidine blue in cervi-
covaginal cytology over conventional papanicolaou stain. 
Arch cytol histopath research. 2018;3(2):47-51.

18.	 Sidhu K, Ramalingam K, Goyal S, et al. Comparing the Ef-
ficacy of Leishman–Giemsa Cocktail Stain, Giemsa Stain, 
and Papanicolaou Stain in Potentially Malignant Oral Le-
sions: A Study on 540 Cytological Samples. J Cytol. 2018; 
35(2):105-109. doi: 10.4103/joc.joc_249_16

19.	 Nancy A, Shaaban, Hanaa S, et al. Micronuclei as Biomar-
kers of Genetic Damage in Oral Squamous Cell Carcino-
ma. Alexandria Dental Journal. 2018;43:28-23.

20.	 Juneja S, Katyal S, Rathore AS, et al. Utility of DNA-Spe-
cific Stains in Micronuclei Assay as a Marker of Genoto-
xicity in Oral Potentially Malignant Disorders and Oral 
Squamous Cell Carcinoma. J Cytol. 2019;36(2):111-115. 
doi: 10.4103/joc.joc_230_16

21.	 Holland N, Bolognesi C, Kirsch-Volders M, et al. The mi-
cronucleus assay in human buccal cells as a tool for bio-
monitoring DNA damage: The HUMN project perspective 
on current status and knowledge gaps. Mutat Res. 2008; 
659:93-108. doi: 10.1016/j.mrrev.2008.03.007

22.	 Tolbert PE, Shy CM, Allen JW. Micronuclei and other nuc-
lear anomalies in buccal smears: A field test in snuff users. 
Am J Epidemiol. 1991;134:840-850. doi: 10.1016/0165-
1161(92)90033-i

23.	 Buajeeb W, Kraivaphan P, Amornchat C, Triratana T. 
Frequency of micronucleated exfoliated cells in oral li-
chen planus. Mutat Res. 2007;627:191-196. doi: 10.1016/j.
mrgentox.2006.10.010

24.	 Samanta S, Dey P. Micronucleus and its applications. 
Diagn Cytopathol. 2012;40:84-90. doi: 10.1002/dc.21592

25.	 Chieco P, Derenzini M. The Feulgen reaction 75 years on. 
Histochem Cell Biol. 2017;119(6):603-609. doi: 10.1016/j.
acthis.2017.07.002



566 European Journal of Clinical and Experimental Medicine 2024; 22 (3): 556–566

26.	 Kumar M, Prasad UC, Chandolia B, et al. Can Feulgen 
Stain be a Reliable Biomarker over PAP Stain for Estima-
tion of Micronuclei Score? J Clin Diag Res. 2016;10(10):7-
11. doi: 10.7860/JCDR/2016/18859.8630

27.	 Belgaumi UI, Shetty P. Leishman Giemsa cocktail as 
a new, potentially useful cytological technique comparable 
to Papanicolaou staining for oral cancer diagnosis. J Cytol. 
2013;30:18-22. doi: 10.4103/0970-9371.107507

28.	 Agrawal A, Kumar K, Chandra SH, Agrawal KC. Compa-
rative Analysis Study of Efficacy of Papanicolaousmear & 
Leishman-Giemsa Cytological Technique in the Diagnosis 
of Oral Neoplastic Lesions. IJSR. 2019;8:2.

29.	 Gupta N, Rakshit A, Srivastava S, et al. Comparative eval-
uation of micronuclei in exfoliated oral epithelial cells in 
potentially malignant disorders and malignant lesions us-
ing special stains. J Oral Maxillofac Pathol. 2019;23(1):157. 
doi: 10.4103/jomfp.jomfp_164_17

30.	 Bhatnagar A, Madhav N, Kumar S, et al.  Evaluation of 
Micronuclei in Potentially Malignant Disorders and Oral 
Cancers: A Cytological Assay. J Ind Acad Ora Medic & 
Rad. 2023;35:3:368-372.

31.	 Shashikala R, Indira AP, Manjunath GS, et al. Role of mi-
cronucleus in oral exfoliative cytology. J Pharm Bioallied 
Sci. 2015;7:2:409-413. doi: 10.4103/0975-7406.163472

32.	 Autrup H, Seremet T, Arenholt D, Dragsted L, Jepsen A. 
Metabolism of benzopyrene by cultured rat and human 
buccal mucosa cells. Carcinogenesis 1985;6:1761-1765. 
doi: 10.1093/carcin/6.12.1761

33.	 Vondracek M, Xi Z, Larsson P, et al. Cytochrome P450 
expression and related metabolism in human buccal mu-
cosa. Carcinogenesis. 2001;22:481-488. doi: 10.1093/car-
cin/22.3.481

34.	 Sarto F, Finotto S, Giacomelli L, Mazzotti D, Toraanin R, 
Levis AG. The micronucleus assay in exfoliated cells of the 
human buccal mucosa. Mutagenesis. 1987;2:11-17. doi: 
10.1093/mutage/2.1.11

35.	 Jadhav K, Gupta N, Ahmed M. Micronuclei: An essen-
tial biomarker in oral exfoliated cells for grading of oral 
squamous cell carcinoma. J Cytol. 2011;28(1):7-12. doi: 
10.4103/0970-9371.76941

36.	 Sivasankari P, Kaur S, Reddy KS, Vivekanandam S, Rao 
RK. Micronucleus index: An early diagnosis in oral carci-
noma. J Anat Soc India. 2008;57:8-13.

37.	 Dindgire SL, Gosavi S, Kumawat R, Ganvir S, Hazarey V. 
Comparative study of exfoliated oral mucosal cell micro-
nucleus frequency in potentially malignant and malignant 
lesions. Int J Oral Maxillofac Pathol. 2012;3:15-20.

38.	 Dave GT, Parikh N, Patel N, Joshi H. Evaluation of Mi-
cronucleus Frequencies in Exfoliated Buccal Cells of Po-
tentially Malignant Disorder Subjects Using Feulgen Stain. 
Indian J Dent Adv. 2019;11(3):86-92.

39.	 Sharma D, Sandhu S, Bansal H, Gupta S. Distinct pertur-
bations of oral squamous cell carcinoma patients: A quan-
titative cytomorphometric analysis. Int J Health Sci (Qas-
sim). 2015;9:283-291. 

40.	 Chaudhary M, Venkatapathy R, Oza N, Prashad KV, Malik 
S. Evaluation of Micronuclei in Oral Squamous Cell Carci-
noma: A Cytological Study. Int J Oral Care Res. 2017;5:4-8.

41.	 Greilhuber J. Cytochemistry and C-values: The Less-
-well-known World of Nuclear DNA Amounts. Ann Bot. 
2008;101:791-804. doi: 10.1093/aob/mcm250

42.	Mahimkar MB, Samant TA, Kannan S, Patil T. Influence of 
genetic polymorphisms on frequency of micronucleated 
buccal epithelial cells in leukoplakia patients. Oral Onco-
logy. 2010;46:10:761-766.

43.	 Kohli M, Ahuja P, Mehendiratta M, Sharma M, Dutta J. Mi-
cronucleus Assay: An Early Diagnostic Tool to Assess Ge-
notoxic Changes in Patients with Tobacco Use, Oral Leu-
koplakia and Oral Submucous Fibrosis. J Clin Diagn Res. 
2017;11(9):28-32. doi: 10.7860/jcdr/2017/27711.10567

44.	Hemamalini B. Comparison of Efficacy of Different Stains 
Used in Exfoliative Cytological Smears From Oral Lichen 
Planus Patients- A Pilot Study. IADR,Oral Med & Pathol. 
2016;0529.

45.	 Ranjbar M, Motallebnejad M, Abbaszadeh H, Gholinia 
H. Micronuclei Comparison in Lichen Planus and Oral 
Lichenoid Responses. Babol Univ Med Sci. 2018;20:7-12.

46.	 Shah SN, Manjunatha BS, Shah S, et al. Quantitative evalu-
ation of micronuclei in oral squamous cell carcinoma and 
oral submucous fibrosis patients: a comparative study. Rec 
Pat Anticanc Drug Discov. 2015;10:2:233-238. doi: 10.2174
/1574892810666150317144817

47.	 Kabiraj A, Khaitan T, Bhowmick D, et al. Screening of Oral 
Potentially Malignant Disorders Using Exfoliative Cytolo-
gy: A Diagnostic Modality. J Cancer Epidemiol. 2016;2016: 
8134832. doi: 10.1155/2016/8134832



567The importance of biochemical indicators in determining male infertility

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

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

Eur J Clin Exp Med 2024; 22 (3): 567–574

The importance of biochemical indicators  
in determining male infertility

Gunay Elshan Nazarova  

Department of Biological Chemistry of Azerbaijan Medical University, Baku, Azerbaijan

ABSTRACT 
Introduction and aim. Recently, infertility has become a global problem and the frequency of the “male” factor in family infer-
tility has reached 40-50%. The aim of the research is to investigate the role of some biochemical indicators (endocrine factors 
and fructose) in determining male infertility.
Material and methods. In the study, the spermogram of 101 men aged 20–46 with idiopathic male infertility, the concentration 
of follicle-stimulating hormone (FSH), luteinizing hormone (LH), prolactin and testosterone hormones in their blood, and the 
concentration of fructose in their sperm samples were analyzed, and their correlations were determined.
Results. The concentration of FSH in the blood serum of men with asthenozoospermia and oligozoospermia increased statistically 
significantly by 57.7% and 2.4 times, respectively, compared to the control. More serious endocrinological disorders were recorded in 
men with azoospermia. In men with non-obstructive azoospermia, the concentration of FSH is 8.8 times, that of LH is 2.9 times; while 
prolactin increased by 89.0% compared to the control, testosterone concentration decreased by 22.9%. The fructose concentration 
in the oligozoospermia group compared to the control group increased by 60.8% (pH1<0.001), and in the non-obstructive azoosper-
mia group by 2.0 times (pH1=0.001). A positive correlation between FSH and LH and a negative correlation between fructose con-
centration and forward motility of spermatozoa were determined in both asthenospermic and oligozoospermic patients (ρ=0.544; 
p=0.002). In case of non-obstructive azoospermia, FSH and prolactin, in azoospermia, LH and testosterone were directly proportional.
Conclusion. During male infertility, there is a serious relationship between sperm indicators and endocrine disorders. An in-
crease in the concentration of fructose is the main indicator of a decrease in the number and motility of spermatozoa. A high 
concentration of FSH and LH in men with azoospermia can be considered one of the important indicators in the diagnosis of 
non-obstructive azoospermia.
Keywords. FSH, LH, male infertility, prolactin and fructose 
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Introduction
Currently, 14–30% of married couples suffer from infer-
tility, and the share of male infertility in this problem is 
about 50%. This is explained by the increase in the harm-
ful effects of environmental, industrial and household 
factors on the human body.1,2 Infertility in men is mul-
tifactorial, including various endocrine diseases, dam-
age to the testicles for any reason, sexually transmitted 
infections, varicocele, harmful habits, obstruction of the 

genitals and their growth, obesity, environmental factors, 
chronic stress, sleep disorders, intense office work, phys-
ical load. deficiency, vitamin deficiency, etc.3 Under the 
influence of these factors, the quantitative and qualitative 
indicators of the spermogram deteriorate, as the number 
of spermatozoa decreases, their mobility weakens, the 
number of spermatozoa with fragmented DNA and chro-
matin disorders increases, and pathological spermatozoa 
with anomalous structure are formed. Structural-func-
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tional pathology of spermatozoa has a weak ability to fer-
tilize, resulting in infertility in men.4,5 Currently, for the 
purpose of laboratory diagnosis of male infertility, indica-
tors characterizing the general fertilizing ability of sperm 
– concentration of spermatozoa, motility, proportion of 
spermatozoa with normal morphology – are studied.6-8  
Current diagnostic methods for determining male infer-
tility cannot determine its causes in 44–70% of cases. At 
this time, the treating doctor diagnoses idiopathic male 
infertility and cannot determine the causes of pathosper-
mia.6,9 Although the spermogram is a simple method for 
examining spermatozoa, it does not provide complete 
information about the disorders of the spermatogenesis 
process.10,11 In most cases, pathological changes in sperm 
are non-specific, they cannot accurately determine the 
type of infertility, they only show any changes in indica-
tors. In this regard, the parallel study of sperm and blood 
plasma metabolites in the development of male infertility 
can create greater diagnostic possibilities. In recent years, 
in the diagnosis of male infertility, the study of hormonal 
balance, determination of the level of fructose in sperm 
plasma has been studied more widely.

We believe that determining the level of new ef-
fective biochemical markers along with spermogram 
indicators can provide more accurate information in de-
termining the type of male infertility.

Changes in the endocrine system also play a major 
role in the disruption of the spermatogenesis process. 
One of the main causes of male infertility is endo-
crine disorders.12,13 Hormones regulate male reproduc-
tive functions based on the principle of well-integrated 
complex interactions at different developmental stages. 
In men, sexual development and hormonal functions 
depend on the functional activity of a complex chain 
involving the hypothalamus-pituitary-gonadal (HPG) 
and the central nervous system. The hypothalamic-pi-
tuitary-gonadal system consists of three endocrine 
organs: the hypothalamus, the anterior lobe of the pi-
tuitary gland, and the testes, which secrete peptide, pro-
tein, and steroid hormones.

Gonadotropin-releasing hormone (GnRH) syn-
thesized in the hypothalamus regulates the secretion 
of gonadotropins, follicle-stimulating hormone (FSH), 
luteinizing hormone (LH) in the anterior lobe of the 
pituitary gland. FSH accelerates the maturation of sper-
matogonia by acting on Sertoli cells. In Leydig cells, LH 
ensures the synthesis and release of testosterone.14-16 
In the presence of testosterone, FSH stimulates Serto-
li cells and induces spermatogenesis.17 Although many 
hormones play a role in the formation of sperm, testos-
terone is considered the most important factor in the 
process of spermatogenesis.18

Seminal fluid consists of complex organic and in-
organic compounds, and although these substances are 
not of decisive importance in the fertilization process, 

they play an important role in the mobility, functional 
activity and transportation of spermatozoa in the female 
reproductive organs. Among these substances, fructose 
is an aerobic and anaerobic energy source for sperm 
motility, as fructose undergoes metabolism and breaks 
down into lactate and pyruvate. Metabolism of fructose 
in spermatozoa takes place through the classical Emb-
den-Meyer glycolysis pathway. Phosphates of hexoses, 
triose phosphates and pyruvic acid are intermediates in 
the formation of lactic acid. Lactate is the main carbo-
hydrate source in spermatozoa, and lactic acid is broken 
down to carbon dioxide and water in the Krebs cycle 
in the presence of oxygen. Due to the generated energy, 
the mobility of spermatozoa is ensured. In the presence 
of glucose, fructose participates in the disintegration of 
the outer acrosomal membrane - the formation of the 
acrosomal reaction.1,19 Fructose also plays an important 
role in sperm viscosity and hyaluronidase activation. 
Determination of fructose in the seminal fluid can al-
low to determine the state of the seminal vesicles, endo-
crine anomalies, and obstruction of the seminal ducts. 
This vital biochemical component not only increases the 
functional activity of the prostate, but also plays an im-
portant role in sperm coagulation and dilution.1,20

Aim
The aim was to to investigate the role of some biochemi-
cal indicators (endocrine factors and fructose) in deter-
mining male infertility.

Material and methods
The study plan was implemented in accordance with the 
Helsinki Final Act and the protocol was approved by the 
Ethics Committee Azerbaijan Medical University ICE 
Committee on Medical Sciences (№8. 28.06.2020).

In the study were analyzed blood and sperm sam-
ples of 101 men aged 20–46 years (31.6±0.5 years) with 
idiopathic male infertility, who had not had children 
for more than a year and the female cause of infertility 
was excluded, as well as the presence of antisperm an-
tibodies in the couple. All subjects gave informed con-
sent for inclusion before they took part in the study. 
The study was conducted in accordance with the Dec-
laration of Helsinki.The study excluded patients with 
a burdened drug history (androgens or anti-estrogens), 
chromosomal translocations, hypogonadotropic hypo-
gonadism, as well as other endocrine diseases leading 
to decreased testosterone secretion: hypothyroidism, 
thyrotoxicosis (determined based on the levels of thy-
roid-stimulating hormone, free thyroxine T4), decom-
pensation of diabetes mellitus, hypercortisolism, as well 
as renal or liver failure, inflammatory and infectious 
diseases of the urogenital tract in the acute stage, with 
pituitary adenoma. We studied men who had not had 
children for more than a year and the reasons were only 



569The importance of biochemical indicators in determining male infertility

the male factor. a female cause of infertility was exclud-
ed, as was the presence of antisperm antibodies in the 
couple 20 fertile men aged 23–40 years (31.1±1.1 years) 
were included in the control group. The control group 
was selected among men who had children (fertile) and 
were practically healthy. After 3–5 days of abstinence 
from sexual intercourse, sperm samples were collected 
from each male patient by masturbation, and the sam-
ples were poured into dry, clean disposable sterile con-
tainers and analyzed morphologically after 30 minutes. 
Phase-contrast microscopy and special dyes were used 
to evaluate the structure and functions of spermatozoa. 
4 days before the spermogram, alcohol consumption, 
including beer, as well as hot procedures – going to the 
bath, sauna, hot bath, unfavorable working conditions 
are prohibited. Motility was assessed as the proportion 
of sperm that gradually became motile at 37°C using a 
Makler chamber. Men were considered azoospermic if 
no sperm were detected or if sperm were detected only 
after centrifugation of the semen sample. Men with azo-
ospermia were not included in these analyses.

The number and quality of spermatozoa in the se-
men was analyzed. The patients included in the study 
were divided into 3 groups based on the criteria estab-
lished by the World Health Organization in 2010 ac-
cording to the number and activity of their spermatozoa: 
asthenozoospermia (patients with a normal number 
of spermatozoa and low forward motility) – 56 people; 
oligozoospermia (number of spermatozoa in 1 ml of 
sperm <15 million) – 30 people: azoospermia (absence 
of spermatozoa in ejaculate) – 15 people.7 Patients in the 
azoospermia group were divided into two groups: ob-
structive (n=7) and non-obstructive azoospermia (n=8). 
The morphological structure of spermatozoa was eval-
uated based on their appearance and compared with 
Kruger’s criteria. Spermatozoa were classified into one 
of four morphological groups: normal, head pathology, 
neck pathology, mixed pathology. Thus, spermatozoa 
with head, neck and tail pathology can be found in the 
spermogram. In some cases, several pathologies are de-
tected in anomalous cells at the same time (mixed pa-
thology). When the ratio of such spermatozoa is higher 
than 96%, the sperm loses its ability to fertilize and tera-
tozoospermia occurs. This is caused by chromosomal pa-
thologies, enzyme diseases, viral infections, etc. can be. 
Asthenozoospermia is diagnosed when the concentra-
tion of moving spermatozoa is below 32%. The propor-
tion of morphologically normal spermatozoa that fully 
meet the Kruger criteria should not be less than 4%.20,21 

The concentration of fructose was determined by 
centrifuging the sperm sample at a speed of 3000 rpm for 
10 minutes. The concentration of fructose in sperm fluid 
was determined by the colorimetric method with the help 
of B.I.R.D. Diagnostics (Baharafshan institute of Research 
and development) “semen fructose” reagent kit. 

In order to examine the hormonal status, the con-
centration of FSH, LH, testosterone and prolactin in the 
blood serum of men was measured using the electroche-
miluminescence immunoassay technique with the help 
of Roche e411 autoanalyzer. The statistical analysis of the 
obtained results was carried out using the Excel-2017 
software package based on Manna-Whitney and Krus-
kal-Wallis non-parametric criteria. Statistical analysis of 
the obtained results was carried out using the SPSS-26 
software package (IBM, Armonk, NY, USA) based on the 
t-Student-Bonferroni and H-Kruskal-Wallis tests. Differ-
ences between groups were considered statistically sig-
nificant when p<0.05. Correlation dependence between 
indicators was determined based on Spearman’s statis-
tical criterion. To identify relationships between indica-
tors, a ρ(Rho)-Spearman correlation analysis was carried 
out. The statistical significance of the ρ-correlation coef-
ficient was assessed using a two-sided test.

Results
According to the results of sperm analysis, the number 
of spermatozoa decreased by 41,1% (pH<0.001) in the 
asthenozoospermia group, and by 7.9 times (pH1<0.001) 
in the oligozoospermia group compared to the control 
group. The number of moving spermatozoa decreased 
by 73,7% (pH<0.001) in the oligozoospermia group, 
and by 3.7 times (pH<0.001) in the asthenozoospermia 
group compared to the control. As can be seen, the total 
number of spermatozoa in men with oligozoospermia 
compared to men with asthenozoospermia decreased by 
5.6 times (pH2<0.001), and the number of moving sper-
matozoa decreased by 2.1 times (pH2<0.001). According 
to the calculations, a statistically significant difference in 
the number of moving spermatozoa between the groups 
was determined (pK<0.001).

Male infertility can be caused not only by the num-
ber of spermatozoa, but also by changes in their morpho-
logical structure. In our research work, the number ratio 
of spermatozoa with head and neck pathology was deter-
mined. According to the results of microscopic analysis, 
there was no statistically significant change in the num-
ber of spermatozoa with neck and head pathology in men 
with asthenozoospermia compared to the control group. 
In men with oligozoospermia, the ratio of spermatozoa 
with neck and head pathology was significantly reduced 
by 10.3% (pH1=0.01) and 41,7% (pH1=0.003), respectively, 
compared to the control group. A statistically significant 
difference was determined between the groups in terms 
of the proportion of spermatozoa with neck (pK=0.031) 
and head (pK=0.005) pathology.

According to the results of microscopic analysis, 
spermatozoa with mixed pathology prevailed in men 
with infertility. In asthenozoospermic men, the percent-
age of spermatozoa with mixed pathology increased by 
29.3% (pH1=0.014), and in oligozoospermic men by 61% 
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(pH1<0.001), compared to the control group, statistical-
ly significantly increased. The percentage of spermato-
zoa with mixed pathology in men with oligozoospermia 
was 24.5% (pH2=0.001) higher than in men with asthe-
nozoospermia. A statistically significant difference in 
the number of spermatozoa with mixed pathology was 
determined between the groups (pK<0.001).

Table 1. Indicators of sperm during idiopathic male 
infertility*

Sperm index
Kontrol
(n=20)

Groups p

Asthenozoospermia 
(n=56)

Oligozoospermia
(n=30)

Number, 
(millions)

M 64.6 45.9 7.2 <0.001

Median
63.5

45
pH1<0.001

8
pH1<0.001
pH2<0.001

Q1 61 30 4.5

Q2 74 60 10

Forward 
movement, 

(million)

M 34.6 17.9 7.8 <0.001

Median
33

19
pH1<0.001

9
pH1<0.001
pH2<0.001

Q1 32 14 2

Q2 35.5 23 11

Neck
pathology, 

%

M 63.3 60 55.2 0.031

Median
64 61

58
pH1=0.01

Q1 61 55 48

Q2 68.5 68 62

Head
pathology, 

%

M 9.9 8.1 5.3 0.005

Median
8.5 7.0

6
pH1=0.003
pH2=0.041

Q1 7 5 3

Q2 12 10 7

Mixed
pathology, 

%

M 21.2 28.2 37.3 <0.001

Median
20.5

26.5
pH1=0.014

33
pH1<0.001
pH2=0.001

Q1 17.5 21 28

Q2 24.0 35 48

Normal, % M 5.7 3.7 2.2 <0.001

Median
5

3
pH1<0.001

2
pH1<0.001
pH2=0.016

Q1 4 2

Q2 7 2

* M – arithmetic mean, n – number, Q1 – quartile1, Q2 
- quartile2, pH1 – compared to control, pH2- compared to 
patients with asthenozoospermia, p – compared between 
all groups

In men with asthenozoospermia, the percent-
age of spermatozoa with normal structure is 66,7% 
(pH1<0.001); in men with oligozoospermia – 2.5 
times (pH1<0.001) statistically significantly decreased 
compared to the control group. The proportion of 
morphologically normal spermatozoa in men with oli-

gozoospermia was 50% (pH2=0.016) lower than in men 
with astheno-zoospermia. A statistically significant dif-
ference was determined between the groups in terms of 
the proportion of morphologically normal spermatozoa 
(pK<0.001) (Table 1).

Thus, during male infertility, the proportion of mor-
phologically normal spermatozoa in sperm samples is sig-
nificantly reduced, while the number of spermatozoa with 
mixed pathology is on the contrary increased. This differ-
ence was more pronounced in men with oligozoospermia.

Serious disorders in the endocrine system have 
been identified during male infertility. In the study, the 
concentration of FSH in the blood of men with asthe-
nozoospermia increased by 57.7% compared to the con-
trol, but the result was not statistically significant. There 
was no significant change in the concentration of LH, 
testosterone and prolactin in this group compared to the 
control group.

The concentration of FSH in the blood serum of 
men with oligozoospermia was statistically significantly 
increased by 2.4 times (pH1=0.046), the concentration of 
LH and testosterone tended to increase compared to the 
control by 39.3% and 17%, respectively, the concentra-
tion of prolactin and decreased by 31.7%.

In men with non-obstructive azoospermia, the con-
centration of FSH – 8.8 times (pH1<0.001), LH – 2.9 
times (pH1<0.001); while prolactin increased by 89% 
compared to the control, testosterone concentration de-
creased by 22.9%.

In men with obstructive azoospermia, the concen-
tration of FSH – 2.1 times, LH – 32.1%; while prolactin 
increased by 31.8% compared to the control, testoster-
one concentration decreased by 10.3%. These results 
were not statistically significant.

As can be seen from the obtained results, serious en-
docrine disorders were not recorded in asthenozoosper-
mic patients, unlike other groups, compared to fertile 
men, only the concentration of FSH increased significant-
ly. In patients with oligozoospermia, compared to men 
with asthenozoospermia, both FSH (51%) and LH (30%) 
concentrations increased more, and testosterone (8.7%), 
prolactin (19.6%) concentrations tended to decrease. 

More serious endocrinological disorders were re-
corded in men with azoospermia. Thus, in men with 
non-obstructive azoospermia, the concentration of 
FSH, LH and prolactin was 3.7 times (pH3<0.001), 2.1 
times (pH3<0.001) and 2.5 times (pH3=0.024), respec-
tively, compared to men with oligozoospermia.  has 
increased significantly. Testosterone concentration 
in this group decreased by 43.8% compared to men 
with oligozoospermia. At the same time, in men with 
non-obstructive azoospermia, compared to obstruc-
tive azoospermia, the concentration of FSH, LH and 
prolactin increased by 4.2 times (pH4<0.001), 2.2 times 
(pH4=0.033) and 43.8%, respectively. A statistically sig-
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nificant difference was determined between the groups 
according to the concentration of FSH (pK<0.001) and 
LH (pK=0.001) (Table 2).

Table 2. Changes in the concentration of FSH, LH, 
testosterone, prolactin hormones in blood, fructose in 
sperm during idiopathic male infertility*

Index

Check
(n=20)

Groups

p

As
th

en
oz

o-
os

pe
rm

ia 
(n

=
56

)

Ol
igo

zo
os

pe
rm

ia 
 

(n
=

30
)

Az
os

pe
rm

ia
(n

on
-o

bs
tru

cti
ve

)
(n

=
7)

Az
os

pe
rm

ia
(o

bs
tru

cti
ve

)
(n

=
8)

Age M 31.1 31.4 32.5 31.4 30.8

0.862
Median 31.5 30 32.5 31 29.5

Q1 28 27.5 28 23 27

Q2 3 35. 35 38 35

FSH
mIU/ml

M 3.2 5.2 7.3 24.4 4.9

<0.001
Median 2.6 4.1

6.2 
pH1=0.046

22.8
pH1<0.001
pH2<0.001
pH3<0.001
pH4<0.001

5.4

Q1 2.1 2.2 4 17.5 3.4

Q2 3.8 5.7 10 32.7 6.1

LH
mIU/ml

M 3.3 3.9 4.3 8.3 4.6

0.001
Median 2.8 3.9

8.2
pH1<0.001
pH2<0.001
pH3=0.001
pH4=0.033

3.7

Q1 2.1 2.3 2.9 5.6 3.1

Q2 4.5 4.6 5.3 9.2 5.6

TST
nmol/ml

M 12.4 13.1 14 9 13.7

0.167
Median 11.8 12.7 13.8 9.6 10.7

Q1 10.6 9.3 10.1 6.7 10.2

Q2 15 15.5 15.5 10.3 14.7

PRL
mIU/l

M 225.1 228.6 188.1 379.8 300.8

0.196
Median 208 189 158

394
pH3=0.024

274

Q1 191 141 127 136 155

Q2 225 301 230 507 422

Fructose, 
mg/dl 

M 241.1 300.5 388.6 412.7 241.8

<0.001
Median 238.8 284.8

384
pH1<0.001
pH2<0.001
pH4<0.001

476
pH1=0.001
pH2=0.024
pH4=0.004

194.0

Q1 232.1 244.2 356 408 45.1

Q2 245.5 350.5 406 496 429

* FSH – follicle-stimulating hormone, LH – lutein-
stimulating hormone, TST – testosterone, PRL – prolocatin, 
M – mathematical average, n – number, Q1 – quartile1, 
Q2 – quartile2, pH1 – compared to control, pH2 – compared 
to patients with asthenozoospermia, pH3 – compared to 
patients with oligozoospermia, pH4 – compared to patients 
with obstructive azoospermia, p – compared between all 
groups

The obtained results showed that the concentration 
of fructose did not change significantly in the groups 

of asthenozoospermia (19.3% tended to increase) and 
obstructive azoospermia (23.1% tended to decrease) to 
the control group. A statistically significant increase of 
fructose concentration in the oligozoospermia group 
compared to the control group was observed by 60,8% 
(pH1<0.001), and in the non-obstructive azoospermia 
group by 2 times (pH1=0.001). In patients with non-ob-
structive azoospermia, the concentration of fructose in 
sperm is 23.9% (pH2=0.024) higher than in patients with 
asthenozoospermia, and 2.6 times higher (pH4=0.004) 
than in patients with obstructive azoospermia. A sta-
tistically significant difference was determined between 
the groups for the level of fructose (pK<0.001).

 In the study, correlations between clinical-morpho-
logical indicators of spermatozoa, hormonal disorders 
and fructose concentration were determined in patients 
diagnosed with male infertility. Based on statistical cal-
culations, it was determined that there was a positive 
correlation between FSH and LH (ρ=0.544; p<0.001) in 
the blood of men with asthenozoospermia, which in-
dicates the interdependence of the secretion of both 
hormones. Thus, LH stimulates spermatogenesis, while 
FSH plays an important role in the completion of the 
spermatogenesis process by ensuring the maturation of 
spermatozoa. A decrease in the total number of sperma-
tozoa (ρ=-0.388; p=0.003) and the percentage of sper-
matozoa with head pathology (ρ=-0.492; p<0.001) was 
observed in this group against the background of an in-
crease in the concentration of FSH. There is a negative 
relationship between fructose concentration and for-
ward motility of spermatozoa in men with asthenozo-
ospermia (ρ=-0.542; p<0.001). Although the number of 
spermatozoa decreased in this group, the percentage of 
spermatozoa with mixed pathology increased among 
them (ρ=-0.455; p=0.001). A negative correlation was 
shown between the ratio of spermatozoa with mixed 
pathology and the ratio of spermatozoa with neck 
(ρ=-0.784; p<0.001) and head (ρ=-0.356; p=0.008) pa-
thology. As the number of spermatozoa with mixed pa-
thology increased, the number of normal spermatozoa 
decreased (ρ=-0.769; p<0.001).

The same trend was recorded in the oligozoosper-
mia group. In the oligozoospermia group, a positive 
correlation (ρ=0.525; p=0.025) was shown between the 
age limit of patients and the proportion of spermato-
zoa with neck pathology. A positive correlation be-
tween FSH and LH was determined in this group as 
well (ρ=0.544; p=0.002). Was found between testoster-
one levels and sperm count (ρ=0.514; p=0.004) a posi-
tive correlation. There is a negative correlation between 
sperm count and fructose (ρ=-0.872; p<0.001). This also 
shows that when the number of spermatozoa decreas-
es, the consumption of fructose in the seminal fluid de-
creases. Decreased consumption of fructose results in 
higher concentration of fructose in sperm. Between the 
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proportion of sperm with cervical pathology and the 
proportion of sperm with mixed pathology (ρ=-0.919; 
p<0.001) was observed a negative correlation. In case 
of non-obstructive azoospermia, a direct correlation 
between FSH and prolactin was determined (ρ=0.990; 
p=0.017). That is, of non-obstructive azoospermia an 
increase in the level of prolactin accelerates the synthe-
sis and secretion of FSH. In obstructive azoospermia, 
was found between direct correlation between LH and 
testosterone (ρ=0.714; p=0.047).

Discussion
As can be seen from the obtained results, only the con-
centration of FSH increased significantly in asthenozo-
ospermic patients compared to fertile men. In patients 
with oligozoospermia, although the concentration of 
FSH increased statistically significantly, the concen-
tration of LH tended to increase, while the concentra-
tion of testosterone and prolactin tended to decrease. 
More serious endocrinological disorders were record-
ed in men with azoospermia. In both groups of patients 
with azoospermia, compared to patients with astheno-
zoospermia and oligozoospermia, the concentration of 
prolactin increased, while the concentration of testos-
terone tended to decrease. In the group of non-obstruc-
tive azoospermia, the concentration of FSH, LH and 
prolactin significantly increased compared to all groups.

It is known that FSH and LH are synthesized in the 
anterior part of the pituitary gland, and their level in-
creases primarily in the gonads – indicating functional 
disorders of the male gonads, hypogonadism as a result 
of primary damage to the testicles, as their secretion is 
regulated based on the feedback mechanism with the 
level of testosterone. When the level of testosterone in 
the blood increases, the concentration of gonadotropic 
hormones decreases. If the production of sperm in the 
testicles decreases, more FSH is synthesized in the pi-
tuitary gland in order to restore the normal function of 
the testicles.22 Thus, a very high level of FSH indicates 
an abnormality in the initial stages of spermatogenesis. 
In addition, elevated levels of FSH during azoospermia 
and severe oligozoospermia cause damage to the semi-
niferous tubules. Apparently, in men with non-obstruc-
tive azoospermia, an increase in the level of LH, FSH, 
and a decrease in testosterone, on the contrary, leads to 
a violation of the spermatogenesis process and a sharp 
decrease in spermatozoa. It is known that under physio-
logical conditions, high levels of LH and FSH stimulate 
the secretion of testosterone in Leydig and Sertoli cells, 
accelerating spermatogenesis. However, at a certain lev-
el, they negatively affect the hypothalamus-pituitary-go-
nadal system and influence the secretion of testosterone 
through a feedback mechanism. At this time, the con-
centration of testosterone remains either low or within 
the norm.22 The increase in the level of FSH is more con-

sistent with the hypothesis of an increase in the secre-
tion of inhibin in the process of spermatogenesis. The 
increase of LH explains its inhibitory effect on the initial 
stages of spermatogenesis through a feedback mecha-
nism. However, there are possibilities that feedback fac-
tors can inhibit the secretion of LH and FSH.23

In men with asthenozoospermia, while the con-
centration of LH, prolactin and testosterone is normal 
compared to men with normozoospermia, an increase 
in the level of FSH only indicates the syndrome of Ser-
toli cells, that is, damage to cells that produce sperm. 
This is usually recorded more often during serious dam-
age to the testicles and anomalies at the initial stage of 
spermatogenesis.24,25 The results of the study showed 
that, although the total number of spermatozoa decreas-
es in the oligozoospermia group compared to astheno-
zoospermia patients, the number of spermatozoa with 
mixed pathology increases. It is known that with oligo-
zoospermia the number of sperm is predominantly re-
duced, and in men with asthenozoospermia the number 
of sperm moving forward is reduced. One of the main 
reasons for the violation of the forward movement of 
sperm is a violation of their morphological structure. 
Patients with asthenozoospermia have many sperm 
with mixed pathology.

If the level of gonadotropins is elevated (FSH>LH) 
when the sperm count is low or zero, the patient should 
be investigated for the causes of primary hypogonad-
ism. Deficiency in the first stages of spermatogenesis 
is observed in such patients.24 In these cases, hypergo-
nadotropic hypogonadism develops, the low level of 
testosterone leads to a violation of the feedback mecha-
nism and an adequate increase in the concentration of 
gonadotropins. According to our results, in men with 
non-obstructive azoospermia, more hypergonadotrop-
ic hypogonadism symptoms are observed – high level of 
gonadotropins, testosterone tends to decrease.

Hyperprolactinemia is one of the main endocr-
inopathies associated with male infertility. Hyperpro-
lactinemia affects sperm motility in many studies.12,26 
However, in our study, the effect of hyperprolactinemia 
on sperm motility was not determined, the concentra-
tion of prolactin in men with asthenozoospermia did 
not change significantly compared to the control group. 
A significant increase in the level of prolactin in men 
with azoospermia compared to other groups confirms 
the important role of hyperprolactinemia in the devel-
opment of male infertility. As a result of experimental 
experiments, it was determined that there are prolac-
tin receptors in the prostate gland, and a high concen-
tration of prolactin inhibits the growth of the prostate 
gland. In addition, the expression of prolactin recep-
tors in the choroidal sheath and hypothalamus proves 
the role of this hormone in male fertility. Acute hyper-
prolactinemia inhibits the synthesis of testosterone by 
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inducing the hypersecretion of corticoids in the adre-
nal glands or by inhibiting the secretion of QnRH due 
to the prolactin receptors present in dopamine neurons 
in the hypothalamus and can cause spermatogenesis 
disruption.12,26-28  In our study, a slight decrease in the 
level of testosterone against the background of hyper-
prolactinemia was observed in men with non-obstruc-
tive azoospermia. It has been established that endocrine 
disorders also play an important role in the formation 
of non-obstructive azoospermia. With non-obstructive 
azoospermia, a decrease in testosterone levels is also 
observed. Studies have shown that prolactin also plays 
a  role in reducing testosterone levels, since prolactin 
suppresses the secretion of GnRH and suppresses tes-
tosterone synthesis, resulting in a decrease in testoster-
one levels leading to suppression of FSH expression.

Fructose and prolactin levels decrease with age in 
men with obstructive azoospermia. The decrease in the 
synthesis of LH in this cup leads to the weakening of the 
synthesis and secretion of testosterone, as a result, the 
formation of spermatozoa is disrupted, and their num-
ber decreases. A decrease in the number of spermatozoa 
also leads to a decrease in fructose consumption and an 
increase in its level in sperm. 

Fructose is synthesized in seminal vesicles and is 
considered the main catabolizable energy substrate of 
seminal fluid.1 While glucose ensures long-term motili-
ty of spermatozoa during their functional activity, fruc-
tose is important in their fast and rapid movement in 
the phase of interaction with the egg cell and in the ac-
rosomal reaction phase.19 In an environment with high 
activity of normal spermatozoa, the concentration of 
fructose decreases due to the high energy demand.29 The 
concentration of fructose increases as a result of the de-
crease in the number of spermatozoa. This is primarily 
due to the fact that fructose is an energy reservoir for 
spermatozoa. Since only motile spermatozoa use fruc-
tose, the determination of fructose is important in the 
diagnosis of patients with asthenozoospermia. Thus, 
during idiopathic asthenozoospermia, the number of 
spermatozoa with mitochondrial defects increases. The 
increase in the level of fructose in the oligozoospermia 
and non-obstructive azoospermia group is primarily 
explained by the decrease in the number of spermato-
zoa, their anomalous morphology, and their mobility. 
A decrease in the level of fructose in sperm impairs 
the movement and coagulation of spermatozoa, which 
may be associated with inflammation of the genital 
tract. In patients with astheonozoospermia and oligo-
zoospermia, the ratio of spermatozoa with mixed pa-
thology significantly increases compared to the control 
group, while the ratio of normal spermatozoa decreases. 
Pathological spermatozoa consume a small amount of 
fructose because they are weakly motile or completely 
immobile.1,29,30

Conclusion
Thus, an increase in the concentration of FSH, LH and 
prolactin in the blood serum, and a decrease in the con-
centration of testosterone causes the disruption of the 
spermatogenesis process, causing male infertility. A high 
concentration of FSH and LH in men with azoospermia 
can be considered one of the important indicators in the 
diagnosis of non-obstructive azoospermia. An increase 
in the concentration of fructose is the main indicator of 
a decrease in the number and motility of spermatozoa. 
Determination of FSH, LH, prolactin, testosterone and 
fructose concentrations can be of great importance in the 
differential diagnosis and prediction of male infertility, 
and can be used to determine the process of spermato-
genesis and the biological characteristics of sperm.
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ABSTRACT
Introduction and aim. Most gallbladder cancers (GBCs) are discovered incidentally after routine cholecystectomy. The clini-
copathological characteristics and prognostic implications of incidental gallbladder cancer (IGBC) versus non-incidental gall-
bladder cancer (NIGBC) is not known.
Material and methods. During this study, clinicopathological details compared between incidental and non-incidental GBC 
groups included age, sex, clinical presentation, preoperative radiological diagnosis, surgical management, and macroscopic 
and microscopic features. The primary outcome of the study was difference in overall survival (OS) between IGBC and NIGBC.
Results. Among 348 surgically treated patients, 56.6% weren’t preoperatively suspected of GBC. Macroscopic examination 
showed characteristic thickened gallbladder wall without mass lesion (IGBC) vs. clear mass lesion (NIGBC) on imaging. Inter-
estingly, NIGBC had higher LVI (27% vs. 14%) and T stage (68% T2b/T3 vs. 47% T1b/T2a) despite lower margin involvement  
(p < 0.001). The OS for all patients was 12.2 months (median). Among patients who underwent surgery with curative intent, 
the median survival time was 21.4 months. However, within this group, NIGBC cases had a worse median survival (17 months) 
compared to IGBC cases (21 months).
Conclusion. Rising incidental GBC necessitates routine microscopic examination of all gallbladder specimens. Surgeons in 
high-risk areas should remain vigilant for GBC in patients with atypical clinical and ultrasound findings. Early detection and cu-
rative resection are paramount for long-term survival in gallbladder carcinoma, with IGBC potentially offering a survival ben-
efit regardless of stage or tumor characteristics. Prospective studies including detailed pathology and molecular analysis are 
needed to confirm this observation.
Key words. histopathology, incidental gallbladder carcinoma, non-incidental gallbladder carcinoma, prognosis, radiology
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Introduction
Gallbladder cancers (GBC), the most common cancer of 
the biliary tract, carries a very poor prognosis when di-
agnosed at advanced stages due to its aggressive behav-
ior and limited therapeutic options.1 Surgery remains 

the only effective treatment for early GBC; therefore, 
an accurate preoperative diagnosis is crucial for guid-
ing surgeons to select the most appropriate procedure, 
minimizing unnecessary surgeries, and optimizing pa-
tient outcomes.2
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Unfortunately, despite its significant benefits, accu-
rate preoperative diagnosis of GBC, allowing for a sub-
sequent curative surgical approach, is achievable in only 
30% of cases, as documented in the literature. The re-
maining 50–70% of GBC patients receives an incidental 
diagnosis postoperatively, typically following laparo-
scopic cholecystectomy for calculous cholecystitis or 
acalculous cholecystitis.3,4

Several factors contribute to the difficulty of preop-
eratively recognizing GBC. These include the non-spe-
cific nature of its clinical manifestations and the 
limitations of radiological diagnosis, particularly in dif-
ferentiating GBC from other common conditions like 
calculous cholecystitis or acalculous cholecystitis, espe-
cially when presented with a thickened gallbladder wall 
or a flat tumor type.5,6

The impact of incidental or non-incidental diag-
nosis on oncological outcomes and the timing of cura-
tive-intent resection as a secondary operation in IGBC 
remain topics of debate. Studies have reported conflict-
ing findings regarding survival outcomes between inci-
dentally and non-incidentally diagnosed GBC.7,8

Aim
We aimed to investigate the clinicopathological char-
acteristics and prognostic factors of IGBC compared to 
NIGBC cases.

Material and methods
This hospital-based study was conducted on patients 
who were diagnosed as carcinoma of the gallbladder 
and came to Acharya Harihar Post-Graduate Institute of 
Cancer (AHPGIC), Cuttack, Odisha, India, for further 
management over a period of 5 years from 01.04.2017 to 
31.03.2022 were included as study subjects.

This study was approved by the Institutional Ethics 
Committee of Acharya Harihar Post-Graduate Institute 
of Cancer, Cuttack, (IEC-AHRCC-066/03.07.2018). All 
patients provided written informed consent.

The study populations were distributed in two 
groups: IGBC and NIGBC.IGBC was defined as cancer 
discovered unexpectedly during routine microscopic ex-
amination of a gallbladder specimen removed by lapa-
roscopic cholecystectomy for presumed benign disease. 
Conversely, NIGBC cases had a preoperative radiological 
suspicion of gallbladder malignancy. During this study, 
clinicopathological details compared between IGBC and 
NIGBC groups included age, sex, clinical presentation, 
preoperative radiological diagnosis, surgical manage-
ment, and macroscopic and microscopic features. The 
primary outcome of the study was the difference in OS 
between IGBC and NIGBC.OS was calculated from date 
of surgery to date of last follow up or death.

Categorical data are presented as frequencies and per-
centages, while continuous data are presented as means 

and standard deviations. Chi-square tests were used for 
comparing categorical variables, with a significance level 
of 0.05. All statistical analyses were performed using SPSS 
(version 22, IBM, Armonk, NY, USA).

Results
During this study period, a total of 1,232 GBC cases 
were referred to our centre, for further management. Of 
these, only 348 (28.24%) underwent surgical resection, 
while the remaining 884 cases (71.75%) were deemed 
inoperable due to advanced disease.

Out of 348 cases, 151 (43.39%) patients preoperative-
ly diagnosed with suspected GBC, only 31 came to our 
centre for further management, while the others under-
went surgery elsewhere. The remained 197 (56.6%) pa-
tients diagnosed with (calculous or acalculous associated 
inflammatory gallbladder disease by ultrasound under-
went laparoscopic cholecystectomy elsewhere (Table 1). 

Table 1. The ultrasonographical diagnosis of our included 
cases

Preoperative USG diagnosis
n

Total (n=348)

%

Non-suspicious of malignancy
Calculous cholecystitis 169 48.56

Acalculous cholecystitis 28 8.04

Suspicious of malignancy Gallbladder mass /? GBC 151 43.39

All patients presented with symptoms, lasting an av-
erage of 17 days. Abdominal pain with nausea was the 
most common complaint in both groups, but non-IG-
BC patients had a higher prevalence of clinical jaundice 
(Fig. 1).
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Fig. 1. Sign and symptoms of NIGBC vs. IGBC

For ultrasonographically suspected malignancies 
(gallbladder mass and/or wall thickening >8 mm), fur-
ther CT scans were performed to know the disease ex-
tension. In USG abdomen and CECT, 13 % patients 
presented with multiple lymphadenopathies (peri-
choledochal, peri-pancreatic and para-aortic) and re-
maining 6% patients presented with either one of the 
lymphadenopathies. None of the cases showed radio-
logically regional or distant lymph node metastasis or 
hepatic or distant organ metastasis (M1 disease). There-
fore, all these cases underwent for curative surgery.
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Macroscopic examination revealed that 78% of 
non-suspicious GBC cases exhibited a thickened wall 
without a mass lesion in the cut section, but with a thick-
ened wall and rugged, firm, and sludgy mucosa (Fig. 2). 

Mass lesions, such as flat or small nodular growths, 
were observed in only 20.81% of these cases. In con-
trast, all radiologically suspicious GBC cases presented 
with mass lesions during gross examination, including 
gray-white proliferative masses, cauliflower-like lesions, 
warty lesions, ulcerative lesions, nodular lesions, and 
warty polypoidal masses (Fig. 3) (Table 2).

Microscopic examination showed that most 
non-IGBC cases were classified as T2b/T3 stage tumors 
(68%), while most IGBC cases were classified as T1b/

T2a stage tumors (47%). This difference was statistical-
ly significant (p<0.0001). Non-IGBC also had a higher 
prevalence of lymphovascular invasion (LVI) (27% vs. 
14%; p=0.002). Additionally, IGBC cases had a higher 
rate of surgical margin involvement compared to NIG-
BC cases (p=0.001) (Table 3).

Completion surgery was performed in only 38 
(19.28%) of the total IGBC cases. The remaining cases 
could not undergo re-resection due to various reasons, 
including metastatic disease on staging imaging (n=77, 
39%), loss of follow-up after diagnosis (n=39, 19.8%), 
patient refusal (n=22, 11.1%), and post-surgical compli-
cations (n=13, 6.6%). Completion surgery involved ex-
ploration of the abdominal cavity, limited liver resection,  

Fig. 2. A: Cut opened gallbladder showing wall thickening (measuring 0.8 cm) with sludge and rugged mucosa, B: GB stone 
with fundal wall thickening 9 mm.

Fig. 3. A: Distended gallbladder measuring 7×4.5 cm, wedge resection; B: Specimen of gallbladder with polypoidal mass 
measuring 3.6×2.9 cm; C: Resected specimen of gallbladder with wedge of liver; D: Cut opened gallbladder with gallbladder 
mass (measuring 1.2×0.8cm) with thickened wall; E: Gallbladder (7.6×4.8 cm size) with adherent liver tissue, nodular mass at 
fundus (measuring 1.9×1.0cm); F: Cut opened gallbladder (6×4 cm size) with ulceroproliferative growth (3.4×2.2 cm at the body)
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and dissection of regional lymph nodes. In total, curative 
surgery (radical/completion surgery following laparo-
scopiccholecystectomy) were performed in 189 (54.31%) 
cases. These cases underwent assessment of liver inva-
sion, regional lymph node involvement, and AJCC TNM 
staging (Table 4). Interestingly, NIGBC patients more fre-
quently had lymph-node-positive disease compared with 
IGBC patients (23.8% vs. 5.3%; p=0.02) (Table 4). 

Table 4. Disease extension and staging status of IGBC and 
NIGBC cases

Histopathological characteristics
n

Total
(n=189)

IGBC
(n=38)

NIGBC
(n=151) p

% n % n %

Liver invasion
Present 56 29.63 9 23.7 47 31.1

0.3
Absent 133 70.37 29 76.3 104 68.9

Lymph node

N1 38 20.11 2 5.3 36 23.8

0.02N2 0 0.00 0 0.0 0 0.0

N0 151 79.89 36 94.7 115 76.2

Metastasis
M0 189 100 38 100.0 151 100.0

0.2
M1 0 0.0 0 0.0 0 0.0

AJCC (TNM 
Stage)

IB  (T1bN0M0) 3 1.6 2 5.3 1 0.7

0.2

IIA (T2aN0M0) 55 29.1 8 23.7 47 31.1

IIB (T2bN0M0) 56 29.6 13 42.1 43 28.5

IIIA (T3N0M0) 31 16.4 7 18.4 24 15.9

IIIB (T1-3N1M0) 44 23.3 8 10.5 36 23.8

Overall follow up time of our study population was 
24 months. Median overall survival (OS) among all pa-
tients was 12.2 months. Median OS among only patients 
who underwent curative-intent resections was 21.4 
months among which non-IGBC was associated with 
worse median OS (17 months) compared with IGBC 
(21 months) (Fig. 4).

Fig. 4. Comparison the overall survival between IGBC AND 
NIGBC (Kaplan Meier survival plot)

Discussion
GBC carries a high mortality rate and relatively low 
5-year survival rate.9 Globally, in 2020, out of 19.3 mil-
lion total cancer cases, 115,949 new GBC cases were re-
ported, with 84,695 deaths.10 India accounts for 10% of 
global GBC cases – approximately one million new cas-
es annually – and experiences a concerning 33% mor-
tality rate. The highest burden of GBC in India occurs 

Table 2. Age, sex and macroscopic findings of incidental 
GBC vs. non incidental GBC cases*

Clinical variables
n

Total
(n=348)

IGBC
(n=197)

NIGBC
(n=151) p

% n % n %

Age <50 years 120 34.4 76 38.6 44 29.1
0.06

>50 years 228 65.5 121 61.4 107 70.9

Sex Male 99 28.4 59 29.9 40 26.5
0.8

Female 249 71.5 156 79.2 111 73.5

Gallstone
Present 273 78.4 169 85.78 104 68.8

0.0001
Absent 75 21.6 28 14.2 47 31.1

Gallstone 
numbers

One or two 68 24.9 27 15.9 41 39.4
0.0001

Multiple 205 75 142 84.0 63 60.5

Gallstone 
size

>3cm 86 31.5 49 28.9 37 35.5
0.2

<3cm 187 68.5 120 71 67 64.4

Nature of 
tumor

Only wall thick 
(0.3–0.7cm)

69 13.7 69 35 0 0

0.0001
Wall thick only (> 
0.7) cm

86 24.7 86 43.6 0 0

Mass/polypoidal 
growth

193 55.4 42 21.3 151 100

Tumor site Fundus 151 43.3 89 45.2 62 41.1

0.2
Body 88 25.2 46 23.4 42 27.8

Neck 41 11.7 19 9.6 22 14.6

Diffuse 68 19.5 43 21.8 25 16.6

* IGBC – incidental gallbladder cancer, NIGBC – non-
incidental gallbladder cancer

Table 3. Histopathological characteristics of IGBC and 
NIGBC cases*

Histopathological 
characteristics

n

Total
(n=348)

IGBC
(n=197)

NIGBC
(n=151)

p

% n % n %

Tumor type

IAC 297 85.3 167 84.77 130 86.1

0.2

PAC 16 4.6 13 6.60 3 2.0

MAC 15 4.3 7 3.55 8 5.3

ASCC 11 3.2 6 3.05 5 3.3

SCC 9 2.6 4 2.03 5 3.3

Tumor grade 
G1 121 34.8 72 36.55 49 32.5

0.2G2 164 47.1 95 48.22 69 45.7

G3 63 18.1 30 15.23 33 21.9

T stage (pT)
T1b 16 4.6 15 7.61 1 0.7

0.0001
T2a 127 36.5 79 40.10 48 31.8

T2b 139 39.9 83 42.13 56 37.1

T3 66 19.0 20 10.15 46 30.5

PNI
Present 115 33.0 63 31.98 52 34.4

0.6
Absent 233 67.0 134 68.02 99 65.6

LVI
Present 69 19.8 28 14.2 41 27.2

0.002
Absent 279 80.2 169 85.7 110 72.8

Surgical
margin

Positive 76 21.8 67 34.01 9 6.0
0.0001Negative

272 78.2
130 65.99 142 94.0

* IAC – Invasive adenocarcinoma (nos type), PAC – papillary 
adenocarcinoma, MAC – mucinous adenocarcinoma, ASCC 
– adenosquamous cell carcinoma, SCC – squamous cell 
carcinoma, G1 – grade 1, G2 – grade 2, G3 – grade 3, PNI – 
perineural invasion, LVI – lymphovascular invasion
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in states like Uttar Pradesh, Bihar, West Bengal, Assam, 
Delhi, and Odisha.9 This regional disparity highlights 
the need for locally tailored research to understand the 
high incidence of GBC cases reported in Odisha and de-
termine potential preventive measures.

Another significant challenge is late-stage presenta-
tion. In our study, the majority (70%) of patients pre-
sented with advanced, unresectable disease. This aligns 
with studies from the Indian subcontinent, highlighting 
the importance of early GBC diagnosis to improve sur-
gical outcomes.11-13

Accurate preoperative assessment is crucial for 
prognosis, selecting appropriate surgery, minimizing 
unnecessary procedures, and optimizing patient out-
comes. However, non-specific symptoms and limita-
tions in diagnostic methods often lead to misdiagnosis 
and inappropriate surgeries.14

In our study, only 151 (43.39%) of resectable GBC 
cases received a preoperative diagnosis suspicious of 
GBC, allowing for appropriate surgical intervention. 
The remaining 66% were preoperatively diagnosed as 
benign and underwent laparoscopic cholecystectomy. 
World literature suggests 50–70% of gallbladder cancers 
are diagnosed incidentally, highlighting the limitations 
of preoperative diagnosis.3,4

Ultrasonography of abdomen is the preferred imag-
ing technique for suspected gallbladder lesions due to its 
safety, non-invasiveness, real-time capabilities, cost-effec-
tiveness, superior resolution, and ease of use.15,16 Howev-
er, it can sometimes present diagnostic challenges.3,15

In our study, among ultrasonographically unsus-
pected GBC cases, 169 (85.7%) presented with only a 
thickened gallbladder wall, often alongside gallstones. 
This non-specific presentation, common in many gall-
bladder diseases, makes diagnosis challenging. How-
ever, factors like female sex, age over 50, and wall 
thickening exceeding 3 mm, with or without gallstones, 
may raise suspicion of malignancy.17-19

Even in macroscopic examination, suspicious can-
cer features were identified in only 20% of our cases. The 
remaining 80% showed no suspicious lesions. In these 
situations, histopathological examination (microscopic) 
of the cholecystectomy specimen is the gold standard 
for detecting occult malignancy. It also helps assess in-
vasion depth in IGBC, guiding further management.16,17 

The Royal College of Pathologists recommends sub-
mitting all gallbladder specimens for histopathological 
examination because significant pathology can pres-
ent with a normal macroscopic appearance.16,17 Several 
studies support routine histopathological examination 
of all post-cholecystectomy specimens for increased 
detection of incidental GBC compared to a selective 
approach.3,16 However, a few authors argue against histo-
pathology for all surgically resected benign gallbladders 
due to the low IGBC incidence and potential for ear-

ly-stage cases already receiving optimal treatment with 
simple cholecystectomy.16

Studies have shown that if GBC is diagnosed symp-
tomatically after cholecystectomy without routine 
histopathological examination (HPE), the overall re-
sectability rate is only 8%, compared to 70% with early 
detection based on HPE.20

Pathologists should report crucial factors like sur-
gical margins, histological grade, lymphovascular in-
vasion, perineural invasion, pT stage, and lymph node 
involvement, all of which are essential for treatment and 
prognosis of patients incidentally diagnosed with GBC.

Similar to previous reports, our study found that 
NIGBC cases were associated with indicators of advanced 
disease and poor prognosis, including clinical jaundice, 
major hepatectomy, high lymphovascular invasion (LVI) 
positivity, positive lymph nodes, advanced T-stage, and 
disease stage.8,21 Conversely, IGBC cases exhibited a high-
er rate of positive cystic duct cut margin. A study suggests 
that a positive cystic duct margin at initial cholecystec-
tomy is a strong predictor of worse overall survival (OS) 
even if no further cancer is found at extended radical re-
section (ERR). Common bile duct resection in patients 
with a positive cystic duct margin and no recurrence at 
ERR can lead to improved outcomes.22

The role of re-resection after incidental GBC diag-
nosis is to remove residual microscopic local and re-
gional disease from the surgical bed, aiming for an R0 
resection, and to perform a complete staging lymph-
adenectomy. Re-resection is indicated for patients with 
pathologically confirmed T1b (muscularis layer in-
vasion), T2 (perimuscular connective tissue invasion 
without serosal or liver involvement), or T3 (serosal 
perforation or liver invasion) disease without evidence 
of metastatic disease and adequate performance status 
to tolerate a potentially more extensive surgery.23 The 
optimal timing of re-resection after incidental GBC re-
mains debatable. Some studies suggest that TNM stage, 
rather than the interval between cholecystectomy and 
re-resection, is the primary prognostic factor. Others 
advocate for re-resection within 4 to 8 weeks of initial 
cholecystectomy, as procedures performed outside this 
timeframe may be associated with worse outcomes de-
spite similar tumor stages.24

In our study, most patients who did not undergo 
curative-intent management had metastatic disease on 
staging imaging. Notably, a majority of patients who un-
derwent re-resection received it after an average of four 
months following laparoscopic cholecystectomy. This 
finding emphasizes the importance of early surgical in-
tervention, ideally within 4 weeks of initial cholecystec-
tomy, whenever possible.

Unlike previous reports, we found no statistical-
ly significant difference in long-term survival between 
patients undergoing curative radical resection as a sin-
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gle procedure versus those undergoing two procedures 
(radical re-resection after simple cholecystectomy).25,26

Our study suggests that an IGBC diagnosis may of-
fer a survival advantage, even for patients who receive 
surgical treatment, regardless of pathological stage and 
tumor characteristics. Further investigation through 
prospective studies is needed to explore the reasons be-
hind this observation, including detailed pathological 
analysis and molecular gene expression analysis.

Conclusion
Rising incidental GBC necessitates routine microscop-
ic examination of all gallbladder specimens. Surgeons 
in high-risk areas should remain vigilant for GBC in 
patients with atypical clinical and ultrasound findings. 
Early detection and curative resection are paramount 
for long-term survival in gallbladder carcinoma, with 
IGBC potentially offering a survival benefit regardless 
of stage or tumor characteristics. Prospective studies in-
cluding detailed pathology and molecular analysis are 
needed to confirm this observation.
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ABSTRACT
Introduction and aim. Renal abscess is a rare finding in the pediatric population, estimated at 0.2% of all intra-abdominal abscess-
es. The most common manifestations are fever, flank pain and simultaneously increased inflammatory markers in laboratory tests. 
Symptoms of this condition are non-specific and can be dismissed with other pathologies like renal tumor. Although the manage-
ment is based on widespread antibiotic therapy, some cases need surgical intervention because of poor general condition and 
major diameter of abscess (>5 cm). We undertook this study to analyze the ultrasonography findings correlated with the clinical 
manifestations of renal abscesses in children that can potentially improve detecting renal abscesses in children earlier.
Material and methods. We retrospectively studied 9 patients with renal abscesses treated in our hospital.
Results. All patients were diagnosed with renal abscesses based on ultrasonography (US) examination and each of them had 
elevated inflammatory parameters at the time of admission. For treatment, all patients were treated with intravenous antibi-
otics and two of them were treated with surgical drainage. All study group recovered completely or received a reduction of 
abscesses diameters. The renal abscesses were monitored by ultrasonography.
Conclusion. In our study, we assessed the usefulness of the US examination for diagnosis and treatment monitoring in pedi-
atric patients. Ultrasonography is a gold standard due to its wide availability, noninvasiveness and low price.  It also allows for 
immediate diagnosis, which is crucial to institute proper treatment. Treatment of abscesses depends on the clinical condition 
of the patient, other comorbidities, imaging presentation and the size of the abscess.
Keywords. pediatrics, renal abscess, ultrasonography
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Introduction
Renal abscesses are structures composed of purulent 
and necrotic organic material in the renal parenchyma. 
It is a rare disease in the pediatric population.1,2 Their 
incidence can be estimated at 0.2% of all intra-abdom-
inal abscesses.3 We can also distinguish perirenal ab-
scesses, which are located outside the renal parenchyma 

between the renal capsule and Gerota’s fascia and con-
stitute 0.02% of all abdominal abscesses.3,4

Until now, the most common etiologies of renal 
abscesses were Escherichia coli and Staphylococcus au-
reus.5,6 An abscess may be a consequence of urinary 
tract infection, hematogenous spread of pathogens or 
direct spread from local infection.2,7,8 Currently, with 
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the widespread use of antibiotic, Gram-negative bacte-
ria, represented by E. coli and Proteus spp., have gained 
the advantage.5 Conditions identified that are risk fac-
tors for renal abscesses, such as: diabetes, immune de-
ficiencies, vesicoureteral reflux, nephrolithiasis and 
urological abnormalities (duplication of the urinary 
tract, ureteropelvic junction stenosis, calyceal diver-
ticulum).9,10

Symptoms associated with abscesses are most of-
ten non-specific and systemic, which delays proper di-
agnosis. The most common are fever, general malaise, 
appetite loss, weight loss, abdominal pain, lumbar pain, 
painful urination, chills and vomiting.4,5,11,12

It should be noted that prolonged fever after infec-
tions in children can be caused by kidney abscesses. 
Then, with oncological vigilance, a differential diagno-
sis of the kidney lesion should be made to exclude can-
cer and make a final diagnosis of an abscess.8 

In diagnostic imaging are used ultrasonography 
(US), computed tomography (CT) and magnetic reso-
nance imaging (MRI). A quick and accurate diagnosis 
and appropriate therapeutic procedures are essential for 
better treatment results and reduced mortality. 

The management of kidney abscesses can be divid-
ed into conservative and invasive treatment. The choice 
of treatment method should be selected individually 
based on the general condition of the patient, the sever-
ity of the infection and the size of the abscess on imag-
ing tests.2,5 

Aim
The main purpose of this study is to prove the signifi-
cance of ultrasonography in prediction of renal abscess-
es, choice of treatment method and monitoring results. 
We retrospectively studied 9 patients with renal ab-
scesses treated in our hospital to analyze our experience 
in the diagnosis and treatment of these rare disorders. 
Small study group and retrospective character of this 
paper are the main limitation of our article. 

Material and methods
Between 2012 and 2023, nine pediatric patients were 
admitted to the Pediatric Surgery and Urology Clin-
ic of the Provincial Clinical Hospital No. 2 Saint Jadwi-
ga Queen in Rzeszów with the final diagnosis of a renal 
abscess. Age, sex, presentation, laboratory test results, 
imaging diagnostic and treatment were recorded retro-
spectively. All patients underwent an abdominal ultra-
sound examination, four patients had CT and one had 
only MRI. Ultrasound is more readily available than 
more advanced cross-sectional modalities such as CT 
or MRI. In laboratory tests we considered white blood 
cell (WBC) counts, platelet counts, C-reactive protein 
(CRP) levels and procalcitonin (PCT).

Results
Nine pediatric patients, 3 girls and 6 boys with a median 
age of 57.4 months (2–147 months) were retrospective-
ly identified. Eight patients (88.89%) had pyuria. Routine 
urinalysis showed that 88.89% of children had a signif-
icant increase in urinary leukocytes. Blood culture was 
made in 6 patients and was negative in each case. Urine 
culture was positive in three cases, two Escherichia coli 
and one Staphylococcus aureus. The most common symp-
toms at the time of presentation were fever and flank pain, 
a patient was admitted because of appendicitis. Moreover, 
one patient had malformation syndrome with atrial sep-
tal defect, cleft palate and epilepsy. All patients were di-
agnosed with renal abscesses based on US examination. 
On ultrasound, this was determined by well-defined hy-
poechoic lesions with a surrounding hypervascularized 
parenchyma (Fig. 1, 2, 5–8). Color Doppler showed no 
internal vascular signal (Fig. 4). Contrast-enhanced CT 
in four patients in the acute phase revealed focal areas 
with a reduced absorption coefficient and obliteration of 
the renal calyces with enhancement of normal renal tis-
sue (Fig. 3 and 9). MRI performed in one patient showed 
hypointense lesion on T1-weighted images and a hyper-
intense lesion with increasing signal intensity around the 
lesion (edema) on T2-weighted images (Fig. 10 and 11)

Two patients had a peri-nephric and intra-renal ab-
scess and the remaining patients had intra-renal lesions. 
In 5 (55.6%) patients, the abscesses were confined to the 
right kidney and in 3 patients the abscesses were in the 
left kidney (33.3%). One patient had bilateral abscesses 
(11.1%). The average size of the abscess was 3.4 cm, with 
a range of 5 cm to 2.1 cm in our study group. Three of 
the children had renal lesions suspected of being a tu-
mor during the diagnostic process. In our group of pa-
tients, the smallest abscess detected was 2.1 cm. The 
diagnosis of these changes depends on the experience of 
the doctor performing the ultrasound and the patient’s 
preparation for the examination and his cooperation.

Table 1. Inflammatory markers

Patient
Age 

(months)
CRP  

(H mg/l)
PCT (ng/ml)

WBC 
(H 103/µL)

Platelets 
 (103/µL)

1 2 26.7 0.09 21.63 721

2 26 227.2 26.97 24.64 620

3 2 107.3 1.52 14.76 870

4 147 160.7 1.27 30.63 535

5 26 242.1 2.18 12.48 549

6 142 154.5 8.74 9.95 759

7 24 178.1 – 19.34 561

8 69 71.7 0.12 18.88 700

9 79 74.4 0.12 23.48 691

All patients had elevated inflammatory parameters 
at the time of admission to the hospital. In all cases CRP, 
white blood cells were significantly increased. We pres-
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ent the results of the laboratory examination of inflam-
matory markers in Table 1 with its highest value during 
hospitalisation.

Table 2. Treatment method, antibiotics and time of 
treatment in our study group

Patients
Treatment 

method
Antibiotics

Time of 
treatment 

(days)

Other 
information

1 Conservative Amikacin + cefotaxime 10

2 Surgical
Amikacin + ceftazidime + 

metronidazol + vancomycin
8

Malformation 
syndrome

3 Conservative
Amoxicillin with clavulanic acid 

+ cefotaxime
18 Bilateral abscess

4 Conservative Amikacin + ceftazidime 17

5 Surgical
Cefotaxime + vancomycin + 

cotrimoxazol
14

6 Conservative
Amikacin + ceftazidime + 

meropenem + amoxicillin with 
clavulanic acid

24 Appendectomy

7 Conservative Cefotaxime 15 Sepsis

8 Conservative Amikacin + ceftazidime 28 Pyelonephritis

9 Conservative Amikacin + ceftazidime 14

Fig. 1. A heterogeneous hypoechoic area – an abscess 
with renal parenchyma edema in the vicinity, as well as a 
narrow layer of fluid around the periphery, subcapsularly, 
and thickened hyperechoic Gerota’s fascia. Blurring of the 
corticospinal differentiation of the kidney

In our study group, there were two patients who 
were treated with surgical drainage (22.2%). The pro-
cedure was performed under general anesthesia in the 
theatre by pediatric surgeons. One of them had mul-
tiple renal abscesses with the largest 2.6 cm in the US 
and drainage was performed due to immune disorders 
and malformation syndrome. The second patient had 
abscess with diameter 5 cm complicated by urosepsis. 
Pus culture was performed in one drainage case and was 
compatible (S. aureus) with urine culture. The remain-
ing group of patients were treated with preservative 
management. All study groups recovered completely or 
received a reduction of abscesses diameter. The renal ab-
scesses were monitored by US.

For treatment, all patients were treated with intrave-
nous antibiotics mainly as third-generation cephalospo-
rins presented in Table 2.

Fig. 2. A heterogeneous hypoechoic area – an abscess 
with renal parenchyma edema in the vicinity, as well as a 
narrow layer of fluid around the periphery, subcapsularly, 
and thickened hyperechoic Gerota’s fascia. Blurring of the 
corticospinal differentiation of the kidney

Fig. 3. CT with contrast, coronal and sagittal

Fig. 4. Image with Color Doppler – no central vascularity, 
visible vascularization on the periphery of the abscess 
capsule
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Fig. 5. Hypoechoic banded subcapsular area on the 
periphery of the renal parenchyma – perirenal subcapsular 
abscess

Fig. 6. A heterogeneous and hypoechoic fluid area is visible 
subcapsularly, organising purulent lesions

Fig. 7. A single-chamber, anechoic, cystic structure with 
visible horizontal echogenic bands adjacent to the wall – 
an abscess that is being cleared

Fig. 8.  A single-chamber, anechoic, cystic structure with 
visible horizontal echogenic bands adjacent to the wall – 
an abscess that is being cleared

Fig. 9. CT axial

There is limited medial focus at the upper pole of 
the left kidney, which is enhanced by contrast. The le-
sion highlights the outline of the kidney, presses the up-
per renal calyx and reaches into its hilum.

The left kidney has a thin cortical layer with the 
presence of large, irregular areas of dense fluid density 
and striated, contrasted parenchyma.

Fig.10. MR T1 axial and axial with contrast

Fig. 11. MR T2 coronal and sagittal
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There are bands and areas of fluid space in the 
left kidney; the fluid signal is moderately increased in 
T2-weighted images and moderately hypointense in 
T1-weighted images. After contrast administration, the 
signal from the distorted renal parenchyma is enhanced.

Discussion
Renal abscesses are infrequent conditions in pediatrics.2 

Previous research found that there is no obvious gen-
der tendency in children with renal abscess.10 Howev-
er Buschel et al. found in their study a predominance 
of male gender.2 Our study also showed that renal ab-
scesses are more likely to occur in males (6/3). Over the 
years, the etiology of abscesses has changed in favor of 
Gram-negative bacteria, including E. coli, which is also 
confirmed in our work.2,5 Diagnosis and treatment are 
usually based on guidelines for adults or small sample 
size data. A small amount of data contributes to the lack 
of diagnosis or misdiagnosis, that is why early detection 
and appropriate treatment are important.2,10

US and CT scanning seem to be the most com-
mon diagnostic tools.1 The first-choice examination in 
case of clinical suspicion of renal abscess is ultrasound 
examination. One can observe an anechoic fluid res-
ervoir merging with the normal image of fatty tissue in-
side Gerota’s fascia. An abscess is a round lesion with 
a thick or smooth wall with internal reflections of ne-
crotic changes that move with changes in position. 
There may be gas inside the abscess, which will give the 
“comet symptom”. It is worth noting that we can also 
see internal partitions or chambers.1 Color Doppler 
and Power-Doppler scans can reveal a well vascularized 
peripheral ring and no internal vascular signal. Color 
Doppler in US is an imaging technique that allows ob-
taining information about blood flow through tissues. 
This technique generates color maps of flow through tis-
sues that are superimposed on grayscale ultrasound im-
ages of anatomical tissues.13

The use of intravenous contrast is not required for 
ultrasound differentiation. One of the possibilities of 
using US is its use with contrast enhancement (CEUS). 
The test allows visualization of structures in real time, 
has a high safety profile and can be performed at the 
bedside. This method allows for the assessment of re-
nal microvascular perfusion in the case of blood flow 
disorders, as well as in the case of acute pyelonephri-
tis. It helps differentiate between focal kidney infection 
and individual stages of kidney abscesses, which deter-
mines the decision on the duration of antibiotic therapy. 
CEUS is also considered a sensitive method for imag-
ing renal post-inflammatory scars in children with re-
flux nephropathy.14

However, computed tomography examination can 
be performed with or without contrast medium admin-
istration. In the case without contrast, the most com-

mon image is a single or multiple lesion, unilateral or 
bilateral, with a round, well-defined shape and a low ab-
sorption coefficient. Gas within the collection may also 
be visible.15 Abscesses usually have a higher attenuation 
factor of 10–30 units of H than uncomplicated cysts or 
the pelvicalyceal system.16

Contrast-enhanced computed tomography in the 
acute phase is characterized by the presence of focal ar-
eas with a reduced absorption coefficient. In the subacute 
or chronic phase, strengthening of the abscess wall may 
be visible as a ring or rim symptom. There is obliteration 
of the renal sinus or calyces with enhancement of normal 
renal tissue in the absence of central enhancement of the 
lesion suspected as a renal abscess. Swelling, obliteration 
of the perirenal fat tissue and thickening of the perirenal 
septums and Gerota’s fascia may raise the suspicion that 
the lesions have spread to the perirenal space.15 In addi-
tion, the main  advantage of CT is that it provides a dis-
tinction between renal and perirenal abscess.9 CT also 
allows to precisely describes small collections (1–2 cm), 
renal capsule and Gerota’s fascia.4 Moreover CT can be 
used to confirm the diagnosis of renal abscesses suggest-
ed in US because the method does not always provide 
a definitive diagnosis.2,9 Magnetic resonance imaging can 
also be used in diagnostics. This examination will show 
the abscess as a hypointense lesion on T1-weighted imag-
es, a hyperintense lesion with increasing signal intensity 
around the lesion (edema) on T2-weighted images, and 
peripheral contrast enhancement on T1-weighted images 
with contrast enhancement.15

The differential diagnosis should include cystic re-
nal cell carcinoma (especially in the case of chronic, as-
ymptomatic abscesses), metastases or lymphoma, and 
infected or hemorrhagic cysts. In equivocal cases, a bi-
opsy may be necessary.

Treatment of abscesses depends on the clinical con-
dition of the patient, other comorbidities, imaging pre-
sentation and the size of the abscess.5 Based on literature 
data, antibiotic therapy is commonly used in patients 
with abscesses <3 cm and should last 4-6 weeks.8 Le-
sions between 3 cm to 5 cm in children who are clinical-
ly stable may be considered to treat only by preservative 
management. The method of choice in >5 cm abscess 
is surgical intervention.2,8 In our study group, the above 
treatment guidelines are also applicable because surgi-
cal treatment was used in two patients, one with malfor-
mation syndrome, immune disorders and multiple renal 
abscesses, and the other with an abscess with a diameter 
of 5 cm complicated by urosepsis.

We analyzed reviews from the literature and pres-
ent their data on the treatment of renal abscesses in Ta-
ble 3. This confirms that prolonged antibiotic therapy is 
generally considered an initial treatment method, pre-
serving drainage for larger renal abscesses or cases re-
fractory to antibiotic course.
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Table 3. Review of the literature on kidney abscesses and 
their treatment
Renal abscesses treatment in 
children, literature reviews

Number of 
patients

Surgical treatment Conservative 
treatment

Comploj et al.1 6 – 6

Linder and Granberg7 16 3 – percutaneous 
drainage (>3.8 cm)

13

Chen et al.9 17 4 – percutaneous 
drainage

13

Zhang et al.10 17 10 (>4 cm) 7

Buschel et al.2 14 5 – percutaneous 
drainage (>5 cm)

2 – surgical drainage

7

It is crucial to remember to always suspect urinary 
tract infection (UTI) in a febrile child, because approx-
imately 6-8% of febrile infants are ultimately diagnosed 
with UTI. It is estimated that by the age of 11, 1% of 
boys and 3% of girls will experience a UTI.8 UTI is con-
sidered to be the most common etiology of renal ab-
scesses.1,9,10

The main purpose of diagnostic imaging in UTI is to 
identify disorders that can cause recurrences of UTI and 
deterioration of kidney function.12 In the case of UTI with 
fever, US is not performed routinely, however the Polish 
Society of Pediatric Nephrology recommends perform-
ing an ultrasound examination in all children up to 24 
months after the diagnosis of the first episode of UTI, and 
in children >24 months after the diagnosis of acute UTI, 
UTI with an atypical course, with risk factors for recur-
rence or in the event of recurrence of UTI.17

In our study, we assessed the usefulness of the US 
examination for diagnosis and treatment monitoring in 
pediatric patients. T﻿he main advantages of US are its low 
price, high availability, non-invasiveness and lack of ex-
posure of the patient to radiation during the procedure. 
Other tests used in diagnostics are computed tomogra-
phy and magnetic resonance imaging, but due to lower 
availability, costs, and the need for systemic anesthesia 
of the child, ultrasound is the method of choice.4,10,12

Each patient in our study group with suspected re-
nal abscess based on US had the diagnosis confirmed by 
subsequent imaging tests, such as CT or MRI. The expe-
rience and skills of the radiologist, as well as the cooper-
ation of the pediatric patient and contact with clinicians, 
play an important role in the correct interpretation of 
ultrasound images suspected of an abscess. One of the 
limitations of US is the obesity of patients and the lo-
cation of pathology in the retroperitoneal or peritone-
al space, which requires the experience and skills of the 
doctor performing this examination.12

Our study has several limitations. First, our analysis 
is a retrospective cohort study. Secondly, our data span 
eleven years and includes only nine patients, which is 
why our study group is too small to obtain a diagnos-
tic algorithm.

Conclusion
Ultrasound is the first-choice examination in the case 
of clinical suspicion of renal abscess. It is crucial to per-
form the imaging immediately and correct interpreta-
tion, due to non-specific symptoms which may delay 
the diagnosis. Ultrasound also allows us to measure 
the diameters of the abscess and make decisions about 
treatment based on the clinical condition and further 
follow-up of the patient during and after treatment.
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ABSTRACT  
Introduction and aim. This study investigates the correlation between health literacy levels and genital hygiene behaviors 
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Material and method. A descriptive-correlational study was conducted with 348 female students who voluntarily participat-
ed. Data were collected through an online survey comprising participant information forms, the Health Literacy Scale, and the 
Genital Hygiene Behaviors Scale. Statistical analyses, including descriptive statistics, chi-square test for categorical data, and 
correlation analyses, were performed using SPSS version 26.0.
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Hygiene Behaviors Scale were 106.0±17.9 and 86.73±10.13, respectively. Significant differences were observed in genital hy-
giene behavior scores concerning participants’ field of study and bathing habits. Furthermore, a moderately significant positive 
correlation was found between women’s health literacy scores and genital hygiene behavior scores.
Conclusion. The study reveals a positive association between high health literacy levels and adequate genital hygiene behav-
iors among women. As women’s health literacy improves, their genital hygiene behaviors also enhance positively. Access to 
reliable health information resources is crucial to ensure accurate knowledge acquisition regarding genital hygiene practices.
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Introduction
Genital hygiene is crucial for women’s health preserva-
tion. When genital hygiene is improperly maintained, it 
can lead to diseases such as glomerulonephritis, cysti-
tis, endometriosis, and oophoritis.1 These diseases can 
lead to physiological health problems such as ectopic 
pregnancy, sepsis, cervical cancer, infertility, and psy-
chological health problems such as fear and anxiety.2,3 
Among the reasons for women seeking gynecology clin-
ics, urogenital infections are the most common.3 The pe-
riod between 15 and 24 is crucial for developing gender 
characteristics and transitioning to adulthood. This pe-

riod is essential in terms of acquiring habits that need 
to be gained in the health field, and it is also a period 
at risk for health.4,5 Particularly among university-aged 
students, residing in densely populated environments 
such as dormitories or shared housing may lead to in-
adequate attention to genital hygiene, potentially in-
creasing the risk of genital infections.2,6 Additionally, 
individuals’ misconceptions, beliefs, practices, values, 
habits, body perceptions, socio-economic and cultur-
al backgrounds, knowledge gaps, personal preferences, 
existing health conditions, physiological stages (such 
as menstruation, pregnancy, postpartum period, etc.), 
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familial factors, and the physical and social character-
istics of the environment can influence an individual’s 
reproductive health.7,8 These factors play a significant 
role in determining an individual’s genital hygiene hab-
its and overall health status. Furthermore, individuals’ 
reluctance to discuss topics related to women’s genital 
health and hygiene can lead to problems being left un-
addressed, potentially resulting in serious reproductive 
health issues.2,4,6,7 According to the literature, over the 
past decade, between 16.5% and 40.3% of university stu-
dents have been reported to make mistakes in perineal 
hygiene.3-5,8,9,10 Incorrect perineal hygiene increases the 
risk of urinary tract infections in women.10 Therefore, 
individuals should be knowledgeable about and prac-
tice proper genital and menstrual hygiene to develop 
desired health-preserving behaviors and correct misun-
derstandings.11 The most significant factor in the devel-
opment of genital infections is incorrect genital hygiene 
practices due to a lack of knowledge.7 Bridging this 
knowledge gap and accessing accurate information en-
sures that women have sufficient health literacy levels.8

Health literacy refers to the ability of individuals, 
families, and communities to access, understand, eval-
uate, and use information and services needed to make 
effective decisions about health.14 Having a high level of 
health literacy at the societal level improves health and 
increases society’s life expectancy.15 Health literacy is 
essential in promoting and developing health and pre-
venting diseases and has been proven to be important in 
various scientific studies.16-18 Promoting health and pre-
venting diseases requires that individuals understand 
and use information related to health. A healthy lifestyle 
promoting health requires control over all behaviors af-
fecting health.19 Health literacy contributes to devel-
oping an individual’s ability to participate in activities 
promoting health. Health literacy enhances the ability of 
a woman to engage in health-promoting activities.20 The 
health literacy level of university-aged female students 
must be high, enabling them to make more informed 
decisions about their health, adopt healthier behav-
iors, undergo regular health check-ups, prioritize gen-
eral and personal hygiene, and keep their vaccinations 
up-to-date.21 Therefore, having a high level of health 
literacy is crucial for their health and increasing pub-
lic health awareness. Therefore, it is essential to develop 
and support health literacy. A study conducted to deter-
mine the health literacy level of individuals aged 18 and 
over living in Turkey with the “Turkey Health Literacy 
Level and Related Factors Study” reported that 30.9% 
had inadequate health literacy, and 38% had problem-
atic-limited health literacy.22 Thus, approximately 7 out 
of 10 people in Turkey were found to have inadequate 
or limited health literacy levels.22 A study conducted in 
the United States found that individuals with a high lev-
el of health literacy had higher rates of using preventive 

health services.23 Increasing health literacy levels would 
be beneficial for individuals to use resources correct-
ly and significantly impact both individual and public 
health in terms of improved health. The effects of in-
creasing the health literacy level of individuals on socie-
tal and economic levels are high.24

Studies have shown that women with high health lit-
eracy levels are more likely to follow written and visual 
content related to health and hygiene behaviors, and they 
have a better understanding of proper hygiene practices.25 

Studies have indicated that individuals with a higher level 
of education tend to exhibit better genital hygiene prac-
tices.8 When reviewing the literature, it becomes evident 
that studies emphasize the critical importance of genital 
hygiene for women’s health.2-6 However, a limited number 
of studies in the literature have specifically examined the 
significant association between genital hygiene practices 
and health literacy in women.6-8,24,37 Most of these stud-
ies have focused on married women, pregnant women, or 
those studying in the health field.6-8,24,37 Research explor-
ing the relationship between genital hygiene behaviors in 
female university students and associated factors, as well 
as their levels of health literacy, remains scarce. Acquiring 
proper genital hygiene habits during university years can 
contribute to the prevention of common sexual health is-
sues often encountered during this period. Female stu-
dents should possess adequate health literacy levels to 
access and utilize accurate information to enhance their 
genital hygiene behaviors. Therefore, understanding the 
impact of health literacy levels on genital hygiene behav-
iors among female university students is crucial for filling 
a significant gap in this field.

Aim
This study aims to examine the relationship between the 
health literacy levels and genital hygiene behaviors of fe-
male university students.

Research questions
	– What are the health literacy levels of female univer-

sity students?
	– What are the genital hygiene behavior levels of fe-

male university students?
	– Is there a relationship between the health literacy of 

female university students and their genital hygiene 
behaviors?

Material and methods
Study design
This study a is descriptive-correlational research.

Sample
This descriptive study was conducted on female univer-
sity students at a state university in the Western Black 
Sea region. A total of 8142 female students studying at 
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a state university in the Western Black Sea region in the 
2022–2023 academic year constitute the research uni-
verse. The sample size of the research was calculated as 
311 female students using the OpenEpi program with 
a confidence level of 95%, taking into account that the 
inadequate health literacy level of Turkish society was 
30.9% in the Turkey Health Literacy Level and Relat-
ed Factors study conducted by the Ministry of Health, 
Health Development General Directorate.22,27 Email ad-
dresses, social media accounts, student club groups, and 
online class groups of students at the university were 
used to reach out to the participants. A total of 348 fe-
male university students who agreed to participate in 
the study were included in the research.

Inclusion criteria
	– being a female student enrolled in undergraduate or 

associate degree programs at the university where 
the research was conducted,

	– being 18 years of age or older,
	– having no verbal communication barrier,
	– not having any intellectual disabilities.

Data collection 
The research data were collected from 348 female stu-
dents who met the inclusion criteria and volunteered 
to participate in the research at a state university in 
the Western Black Sea region during the 2022–2023 
academic year. The data was collected using an on-
line survey form (Google Form) through convenience 
sampling. The data was collected by sending the link 
to the study via email to female students’ school email 
addresses, sending the link through instant messag-
ing applications to class representatives of faculties and 
departments, and sharing the link on the social media 
pages of university student clubs. Instructions were pre-
pared on topics such as using the data within the scope 
of the research, keeping their identity information con-
fidential, and obtaining informed consent.

Data collection instruments
Questionnaire form
The questionnaire includes questions about the demo-
graphic characteristics of the participants and questions 
created by the researchers based on the literature.19,25,26,28

Health Literacy Scale
The Turkish validity and reliability of the Health Liter-
acy Scale were established by Aras and Bayık Temel.29 
The Health Literacy Scale consists of 25 items and four 
subheadings: access to information (5 items), under-
standing of information (7 items), valuing/evaluating 
information (8 items), and application/usage (5 items). 
The minimum score for the entire scale is 25, and the 
maximum is 125. Participants answered the scale items 

using a Likert scale as follows: “1: I am unable to do it/ 
I have no ability at all/ impossible, 2: I have much diffi-
culty, 3: I have some difficulty, 4: I have a little difficul-
ty, 5: I have no difficulty at all.” All items on the scale are 
positively structured, and there is no reverse item cod-
ing. The reliability coefficient of the scale, Cronbach’s al-
pha, was reported as 0.92, and the sub-dimensions alpha 
values ranged from 0.62 to 0.79.29

Genital Hygiene Behaviors Scale
The scale developed by Karahan was used to assess 
genital hygiene behaviors in women and consists of 3 
sub-dimensions: general hygiene, menstrual hygiene, 
and awareness of abnormal findings, with a total of 23 
items. The Cronbach’s alpha value for all items on the 
scale was found to be 0.80, while the Cronbach’s alpha 
values for the General Hygiene Subscale, Menstrual Hy-
giene Subscale, and Awareness of Abnormal Finding 
Subscale were 0.70, 0.74, and 0.81, respectively.30

Ethics approval
The study was conducted in accordance with the Dec-
laration of Helsinki, and the protocol was approved by 
the Ethics Committee (2023-SBB-0020) and the institu-
tion where the study would be conducted (E-12240456-
605.01-2300026644). All participants provided both 
written and verbal consent before their involvement.  

Statical analyses
The data were analyzed using the SPSS 26.0 program 
(IBM, Armonk, NY, USA). Descriptive statistics (per-
centage, mean, standard deviation, minimum, and 
maximum) were used for the questionnaire and the 
TSOY-32. Data were tested for normality analysis with 
Kolmogorov–Smirnov tests. Since the data did not show 
normal distribution due to the analysis, non-parametric 
tests (Kruskal-Wallis, Mann-Whitney U) and Spearman 
correlation test were used. The significance level was cal-
culated as p<0.05.31

Results
Among the female students who participated in this 
study, 64.9% are enrolled in undergraduate programs, 
29.6% are in health sciences faculties, and 36.5% are 
in their second year of study (Table 1). Female stu-
dents have the highest access to health-related informa-
tion through the Internet (83.9%) and the lowest access 
through their friends (17.8%) (Table 1).

During their menstrual period, 89.7% of the women 
use sanitary pads (Table 1). About 50.9% of the partici-
pants reported receiving genital hygiene education, with 
27% receiving it from their families and 15.5% from 
healthcare professionals (Table 1). When asked about 
their bathing habits, 81% of the participants reported 
taking showers while standing (Table 1).



592 European Journal of Clinical and Experimental Medicine 2024; 22 (3): 589–596

Table 1. Socio-demographic characteristics of the students 
(n=348)*
Variables n %

Departments of university Faculty of Health Science 103 29.6

Faculty of Arts and Sciences 34 9.8

Faculty of Educational Sciences 26 7.5

Health Vocational High-School 60 17.2

Faculty of Economics and Administrative 
Sciences

17 4.9

Faculty of Sports Sciences 14 4

Faculty of Islamic Studies 17 4.9

Faculty of Engineering 36 10.3

Vocational High School 41 11.8

Degree 1 79 22.7

2 127 36.5

3 58 16.7

4 84 24.1

Marital status Single 320 92

Married 28 8

Level of income Less 72 20.7

Middle 226 64.9

High 50 14.4

Employment status Employee 55 15.8

Not employee 293 84.2

Smoking Yes 95 27.3

No 253 72.7

Alcohol Yes 46 13.2

No 302 86.8

Chronic illness Yes 38 10.9

No 310 89.1

Regular use of medication Yes 44 12.6

No 304 87.4

Ways to access informationa Internet 292 83.9

Health Professionals 242 69.5

Friend 62 17.8

Book-magazine-brochure 150 43.1

Family-relatives 152 43.7

TV-Radio 89 25.6

Daily pad usage Yes 171 49.1

No 177 50.9

Material used during 
menstruation

Sanitary Pad 312 89.7

Clean Cotton 11 3.2

Pads 10 2.9

Menstrual Cup 15 4.3

Status of receiving education 
on genital hygiene

Yes 177 50.9

No 171 49.1

Who gave the genital 
hygiene training?

Friends 17 4.9

Health Professionals 54 15.5

Internet 28 8

Family members 94 27

The ways of taking a bath Sitting down 56 16.1

Shower 282 81

Tub 10 2.9

* a – participants gave more than one answer to this question

In the study, when the sub-dimensions of the Geni-
tal Hygiene Behaviors Scale were compared with the to-
tal scale scores according to the faculty or department 

where students were enrolled, a significant difference 
was found between the “Menstrual Hygiene Habits” 
sub-dimension and the total scale score among students 
from different faculties or departments (Table 2). (KW: 
43.606; p<0.001; KW: 21.353, p<0.01). 

Table 2. Comparison of the Genital Hygiene Behavior Scale 
between the departments of the students*
Genital Hygiene Behavior Scale Sub-Dimensions KW p

Genital Hygiene Habits Sub-Dimension 9.373 0.312

Menstrual Hygiene Habits Sub-Dimension 43.606 <0.001

Abnormal Finding Awareness Subdimension 12.164 0.144

Genital Hygiene Behaviors Scale Total Score 21.353 0.006

* KW – Kruskall-Wallis test

The sub-dimensions of the Genital Hygiene Behav-
iors Scale were found as follows: the sub-dimension of 
genital hygiene habits was 48.05±5.52, the sub-dimen-
sion of menstrual hygiene habits was 31.93±4.99, the 
sub-dimension of abnormal finding awareness was 
11.29±2.60, and the total score of the Genital Hygiene 
Behaviors Scale was 86.73±10.13 (Table 3). The sub-di-
mensions of the Health Literacy Scale were as follows: 
SOY information access sub-dimension was 21.77±3.66, 
SOY information comprehension sub-dimension was 
29.68±5.28, SOY value assessment sub-dimension was 
33.60±6.44, SOY application usage sub-dimension was 
20.96±4.06, and the total score of the Health Literacy 
Scale was 106.02±17.93 (Table 3).

Table 3. Findings regarding the total and sub-dimension 
mean scores of female students’ Genital Hygiene 
Behaviors*
Scale and Sub-Dimensions Min-Max X±SD
Genital Hygiene Behaviors Scale 23–115 86.73±10.13
Genital Hygiene Habits Sub-Dimension 33–60 48.05±5.52
Menstrual Hygiene Habits Sub-Dimension 17–40 31.93±4.99
Abnormal Finding Awareness Subdimension 3–15 11.29±2.6
Health Literacy Scale 25–125 106.02±17.93
Access to Information 5–25 21.77±3.66
Understanding Information 7–35 29.68±5.28
Appraisal Evaluation 8–40 33.60±6.44
Using Application 5–25 20.96±4.06

* SD – standard deviation, Min – minimum,  
Max – maximum

Spearman correlations were used to of between 
Genital Hygiene Behaviors Scale and Health Literacy 
Scale There was a significant correlation between the 
two scales (Table 4). A moderate positive significant re-
lationship exists between the Genital Hygiene Behav-
iors Scale total scale score and all sub-dimensions of the 
Health Literacy Scale and the total scale score (p <0.05) 
(Table 4). There is a moderate positive significant rela-
tionship between the Genital Hygiene Habits sub-di-
mension of the Genital Hygiene Behaviors scale and the 
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“Understanding Information, Appraisal Evaluation, Us-
ing Application” sub-dimensions of the Health Litera-
cy scale and the total scale score of the Health Literacy 
Scale (p <0.05) (Table 4).

Discussion
It is crucial for a significant portion of the population, 
especially young women, to adopt proper genital hy-
giene practices in order to prevent urogenital infections. 
The community must have adequate knowledge to em-
brace these hygiene behaviors, and therefore, genital hy-
giene practices and health literacy should be examined 
in conjunction.

When evaluating the sources of health-related in-
formation for the participants in this study, it was de-
termined that they primarily accessed such information 
from the Internet (83.9%), television and radio (25.6%), 
healthcare professionals (69.5%), books, magazines, and 
brochures (43.1%), and family members and relatives 
(43.7%). Literature reports that individuals primarily 
obtain health-related information from online websites, 
healthcare professionals, and family/friends, aligning 
with findings from various studies.26,38,39 The rapid in-
crease in internet usage and the ease of access to online 
health-related information have facilitated the availabil-
ity of a wealth of health information online. However, 
individuals must possess adequate health literacy levels 
to interpret the reliability and accuracy of online health 
information.

The study revealed that most female students par-
ticipating in the research preferred to use sanitary pads 
during their menstrual periods. Sanitary pads are con-
sidered hygienic and beneficial for menstrual periods 
due to their single-use nature and absorbent properties. 
Similarly, the literature reports that participants most-
ly use sanitary pads during their menstrual periods.12,32 
Considering the ease and accessibility of sanitary pads 
in Turkey, the majority is believed to prefer them.

Eighty-one percent of the female students par-
ticipating in the study reported taking showers while 
standing. Similarly, in the literature, it is reported that 
most women take showers while standing.11,18 Because 

most students stay in state or private dormitories, they 
can only take showers while standing. Therefore, it is 
thought that students mostly take showers while stand-
ing. Showering while standing may be a preventive fac-
tor for vaginal or urethral infection in women compared 
to showering while sitting.

The total scale score average of female students on 
the Genital Hygiene Behaviors Scale was determined to 
be 86.73±10.13. This result indicates that the genital hy-
giene behaviors of the female students participating in 
the study are at a good level. Similarly, in studies con-
ducted in the literature, the total scale score averages 
for women’s genital hygiene behaviors vary between 85 
and 95.6,25,33,40 When looking at the sub-dimensions of 
the Genital Hygiene Behaviors Scale, an average score 
of 48.05±5.52 was obtained for the “Genital hygiene 
habits” sub-dimension, 31.93±4.99 for the “Menstrual 
hygiene habits” sub-dimension, and 11.29±2.6 for the 
“Awareness of abnormal findings” sub-dimension. The 
average scores obtained from the sub-dimensions of the 
scale also indicate a good level. When compared with 
previous studies, it can be observed that the participants 
in this study have a sufficient level of genital hygiene be-
havior scores. It is thought that the high total scale score 
and sub-dimension scores may be related to the region 
where the sample group resides, their level of educa-
tion, income status, and awareness of health behaviors. 
The research indicates that students in health-related 
fields demonstrate higher scores in overall hygiene be-
havior, awareness of abnormal findings, and genital hy-
giene than students in other departments.7 Additionally, 
students in health-related fields notably differed in av-
erage scores for menstrual hygiene habits compared to 
students in other faculties. It is believed that the profes-
sional courses taken by health students from their first 
year onwards contribute to their knowledge and aware-
ness of genital hygiene.

Educating women on proper genital hygiene prac-
tices and dispelling misconceptions are crucial in pre-
venting urogenital infections. An individual’s access to 
accurate health information and translating it into be-
havior is closely linked to their level of health literacy.34,35 

Table 4. Comparison of Genital Hygiene Behaviors Scale and Health Literacy Scalea

Min. SD. 1 2 3 4 5 6 7 8 9

1 Genital Hygiene Habits Sub-Dimension 33 5.52 1

2 Menstrual Hygiene Habits Sub-Dimension 12 4.68 0.395** 1

3 Abnormal Finding Awareness Subdimension 3 2.6 0.422** 0.457** 1

4 Genital Hygiene Behaviors Scale Total Score 62 10.12 0.82** 0.794** 0.688** 1

5 Access to Information 5 3.66 0.389** 0.323** 0.376** 0.460** 1

6 Understanding Information 7 5.28 0.407** 0.376** 0.365** 0.489** 0.764** 1

7 Appraisal Evaluation 8 6.44 0.44** 0.359** 0.349** 0.491** 0.784** 0.839** 1

8 Using Application 5 4.06 0.421** 0.341** 0.390** 0.491** 0.725** 0.742** 0.843** 1

9 Health Literacy Scale Total Score 25 17.93 0.45** 0.368** 0.393** 0.517** 0.852** 0.915** 0.956** 0.894** 1
a Min – minimum, SD – standard deviation, ** – correlation is significant at the 0.01 level (2-tailed)	



594 European Journal of Clinical and Experimental Medicine 2024; 22 (3): 589–596

The number of studies on health literacy is increas-
ing, with recommendations to enhance it, as it plays a vi-
tal role in improving individuals’ quality of life, enabling 
access to health information during illness, understand-
ing one’s health conditions, and adopting appropriate 
behaviors based on this information.34,35 

Health literacy is crucial for maintaining and im-
proving health. In this study, the sub-dimensions of 
the Health Literacy Scale were determined as fol-
lows: “Access to health information” sub-dimension 
scored 21.77±3.67, “Understanding health informa-
tion” sub-dimension scored 29.69±5.28, «Appraisal of 
health information» sub-dimension scored 33.6±6.44, 
«Application of health information» sub-dimension 
scored 20.97±4.07, and the total score of the Health Lit-
eracy Scale was 106.03±17.93. 

The health literacy levels of female students in 
this study were found to be satisfactory, with an aver-
age score of around 125 on a scale of 25 to 125. This 
is in contrast to a previous study involving university 
students, where the average health literacy scores were 
lower.15 This study’s higher total health literacy score is 
likely due to their knowledge and experience in health, 
access to health services, and attitudes toward health.15,41

Women with higher health literacy levels demon-
strate better genital hygiene practices. A study revealed 
a positive correlation between health literacy and genital 
hygiene behaviors, with participants scoring higher on 
hygiene scales when possessing higher literacy levels.24 

Moreover, a moderate association was found between 
gynecological cancer awareness and health literacy.41 As 
health literacy improves, women prioritize genital hy-
giene, leading to enhanced practices. This aligns with 
research suggesting that higher health literacy contrib-
utes significantly to improved genital hygiene behaviors 
among women.

Study limitations
The study’s limitations include its exclusive reliance on 
data from female students at a single university, with 
30% enrolled in health-related fields, and the use of 
convenience sampling, all of which hinder the general-
izability of its findings.

Conclusion
The research has shown a moderately significant and 
positive relationship between health literacy and geni-
tal hygiene behaviors among female university students. 
In this context, recommendations are proposed for de-
veloping a healthy societal consciousness and raising 
healthy generations. Firstly, various educational activ-
ities aimed at enhancing health literacy should be or-
ganized. These activities may include courses, lectures, 
seminars, peer education, and project work. Further-
more, the effective utilization of social media is suggest-

ed for awareness and enlightenment campaigns. Social 
media platforms, widely used by a significant portion of 
the younger generation, present a potential avenue for 
increasing health awareness.

Professional nurses can address deficiencies by de-
signing specialized education programs encompassing 
health literacy and proper genital hygiene behaviors. 
These programs, accessible to girls from the onset of 
menarche, can facilitate acquiring accurate information 
and skills early.

In conclusion, the findings of this study indicate 
a positive correlation between increasing levels of health 
literacy among women and the enhancement of genital 
hygiene behaviors. Therefore, more comprehensive ef-
forts in health education and awareness campaigns em-
ploying innovative methodologies are warranted.
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ABSTRACT
Introduction and aim. The aim of the study was to determine the surgical experiences of patients with hematologic cancer, 
their anxiety levels, and their individual practices regarding the symptoms they experience.
Material and methods. The study was conducted by face-to-face interviews with 74 patients followed up in a hematology clin-
ic. The “Patient information form” and “Beck Anxiety Scale” were administered to the patients before chemotherapy, and the 
“Questionnaire Form Including Patients Practices for Symptoms” was administered after chemotherapy.
Results. The mean age of the participants was 63.76±15.1 years, 47.3% were female, 47.3% were diagnosed with lymphoma, 
67.6% had undergone surgery, and 32% received education. The mean Beck Anxiety Scale score was 11.36±7.99 and was con-
sidered mild anxiety. A significant difference was observed between education and employment status and postoperative 
education status, gender and hair loss, employment status and anorexia, scale score and employment status, and the effect of 
COVID-19 on chemotherapy (p<0.05). 
Conclusion. It was determined that patients with hematological cancer had a low levels of knowledge about surgical proce-
dures and they did not perform any negative practice due to chemotherapy. Their anxiety levels were mild and the pandemic 
process was effective on anxiety.
Keywords. anxiety, chemotherapy, hematological cancer, surgical experience
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Introduction
Cancer is “a disease in which cells multiply uncontrol-
lably and rapidly, disrupting the normal functioning of 
the body.”1 Despite many inspiring advances in medi-
cine, cancers affect human health biologically, physically 
and psychologically, with high mortality rates. Accord-
ing to the 2018 data from World Health Organization, 
cancer is the second deadliest disease in the world and is 
the cause of death for one in six people.2 Although mor-
tality rates are low for some types of cancer, overall high 
mortality rates can be a source of fear and despair for 
patients and their relatives. Two studies of people with 

hematologic cancers found that young people and older 
adults were more prone to depression.3 Hematological 
cancers are cancers that start in the tissues that make up 
the blood or the cells that make up the immune system. 
Hematological cancers include leukemia, lymphoma, 
multiple myeloma, and their subtypes.4 In 2018, hema-
tological cancers ranked second among cancer-related 
deaths in Turkey with a ratio of 8.2%.5

Anxiety is “fear and uneasiness caused by unde-
finable or unknown things.”6 According to definition, 
cancer is a disease that affects the diagnosed individu-
al and his/her family throughout the entire treatment 
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process as an unknown condition.7 Like other patients 
diagnosed, the majority of patients with hematological 
cancer experience anxiety. Therefore, anxiety compli-
cates the adherence to treatment and prolongs hospi-
talization.8 Surgery, chemotherapy and radiotherapy 
are used in cancer treatment. Immunotherapy, hor-
mone therapy and biological treatment methods are 
less preferred.1 Chemotherapy, which can be combined 
with other treatment methods, is a method that uses 
drugs prevent cancer cells from multiplying rapidly. 
While chemotherapy drugs prevent cancer cells from 
growing, they can also damage human cells. The most 
common side effects of chemotherapy include nausea, 
loss of appetite, weight loss, anemia, wounds, pain, fa-
tigue, sleeping disorders and hair loss.9 Patients who 
want to reduce side effects and complete the treatment 
with minimal damage resort to individual methods. 
When the alternative method preferences of patients 
undergoing chemotherapy were investigated, it was 
found that 19.7% used phytotherapy and 19.3% used 
vitamins.10 In a similar study, it was observed that half 
of patients diagnosed with Myeloma preferred comple-
mentary and alternative medicine methods in addition 
to medical treatment.11

Although access to information has become easier 
with the advancement of technology, the resulting infor-
mation pollution has made it difficult to access accurate 
information. Patients diagnosed with cancer can resort 
to individual and complementary practices in addition 
to medical treatments. 

Aim
Based on reasons such as the scarcity of studies and the 
lack of sufficient evidence-based data on this subject, it 
was aimed to determine the surgical experiences of pa-
tients with hematologic cancer, their anxiety levels, and 
their practices for the symptoms that occur.

Material and methods
All patients gave their informed consent for inclusion 
before they participated in the study. The study was con-
ducted in accordance with the Declaration of Helsinki, 
and the protocol was approved by the Ethics Commit-
tee of Sakarya Universty (Document Date-Number: 
20/10/2020-E.9543) and written permission was ob-
tained from the institution where the study was con-
ducted.

This descriptive study was conducted to deter-
mine the surgical experiences of patients followed in 
the hematology clinic of a training and research hospi-
tal, their anxiety levels before chemotherapy, and their 
practices for the symptoms experienced by patients af-
ter chemotherapy. Data were collected using face-to-
face interview technique between November 16, 2020 
and May 17, 2021 after ethics committee approval and 

institutional permissions were obtained. The scope of 
the study consisted of 77 patients who received inpa-
tient treatment in a hematology clinic between the 
specified dates. It was aimed to reach all patients who 
applied to the hematology clinic and met the inclusion 
criteria without sampling, and the study was complet-
ed with 74 people. Of the three patients receiving che-
motherapy, one was excluded because he had a major 
psychiatric diagnosis, the other because he had com-
munication problems, and the third because he refused 
to participate in the study.

In this two-stage study, “Patient Information 
Form” and “Beck Anxiety Scale” were administered 
to the patients before chemotherapy, and “Question-
naire Form Including Patients’ Applications for Their 
Symptoms”, which was created by the researchers using 
literature information, was administered after chemo-
therapy.7,11-13 The questions included questions about 
the surgical history of the patients. In the Question-
naire for Patients’ Applications for Their Symptoms, 
patients’ hematologic diseases, type of chemotherapy 
they received, duration and information about chemo-
therapy were questioned. 

The Beck Anxiety Scale (BAS) developed by Beck et 
al. in 1998, is a Likert-type scale consisting of 21 items 
scored between 0-3, used for determining the severity 
of anxiety experienced by individuals. Scale values are 
scored between 0-63 and higher scores indicate more 
severe anxiety. Scores between 0–7 are interpreted as 
“no anxiety symptoms”, scores between 8–15 as “mild 
anxiety”, scores between 16–25 as “moderate anxiety”, 
and scores between 26–63 as “severe anxiety”. Ulusoy et 
al. conducted the Turkish validity and reliability study of 
the scale in 1998 and calculated Cronbach’s alpha value 
as 0.93. Permission to use the scale in this study was ob-
tained from Hüsnü Erkmen via e-mail.14

Data were evaluated using SPSS 25.0 (Statistical 
Package for the Social Sciences). Study data were evalu-
ated by frequency distribution (number, percentage) for 
categorical variables and descriptive statistics (mean, 
standard deviation) for numerical variables. İndepen-
dent sample t-test, One Way ANOVA, Levene Test, 
Bonferroni or Tamhane’s T2, Chi-squared Test, Pear-
son Correlation Analysis were also used. A p-value of 
p<0.05 was accepted for significance.

Results
The mean age of chemotherapy patients was 63.76±15.1 
years, 47.3% were female, 92.2% were married, 94.6% 
had children, 78.4% were primary school graduates and 
39.2% were housewives. 81.1% lived in the district for 
the longest time, 97.3% had an income equal to their 
expenses, 25.7% had hypertension, 77% did not smoke, 
and 95.9% did not drink alcohol (Table 1). 
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Table 1. Examination of descriptive features and operative 
conditions
  n %

Age                                                                           (mean±SD) 63.76±15.1

Gender
Male 39 52.7

Female 35 47.3

Marital status
Married 69 93.2

Single 5 6.8

Child
Yes 70 94.6

No 4 5.4

Education

Primary school 58 78.4

High school 10 13.5

Associate-bachelor 6 8.1

Occupation

Housewife 29 39.2

Employed 23 31.1

Retired 20 27

Other 2 2.7

Place of Longest Residence

District 60 81.1

Province 12 16.2

Village-town 2 2.7

Income Situation
Income equals expenses 72 97.3

Income less than expenses 2 2.7

Disease

Absent 33 44.6

Hypertension (HT) 19 25.7

Diabetes (DM) 11 14.9

DM+HT 10 13.5

Other 1 1.4

Current Medical Diagnosis Lymphoma 35 47.3

Leukemia 20 27

MM 17 23

MDS 2 2.7

Had Operation Before
“Yes I did” 50 67.6

“No. I did not” 24 32.4

Operations had

Urology-gynecology 16 32

Other 13 26

Gastrointestinal system surgery 8 16

Brain-nerve surgery 7 14

KVC 6 12

Being Informed During Operation

“No. not informed” 25 50

“Yes. by physician and nurse” 19 38

“Yes. by a physician” 6 12

Pre-operative Education Status
“No. I had not” 34 68

“Yes I had” 16 32

Surgery Experience Satisfaction Level (VAS; 0–10)                          
(mean±SD)

6.12±2.05

Other 33 67.3

The most worrying situation for the 
patient during the operation

Fear of not being able to wake up 11 22.4

Not being informed 4 8.2

Fear of telling secrets 1 2

The proportion of participants with a medical diagno-
sis of lymphoma was 47.3%. When the previous hospital-
ization and surgical experiences of chemotherapy patients 
were questioned, 91.9% had been hospitalized in the past, 
67.6% had undergone surgery, and the rate of urology/
gynecology surgeries (32%) was high among these sur-
geries. Again, 38% of these patients stated that they were 

informed during the previous surgery and 32% stated that 
they received trainings such as exercise etc. after surgery. 
The mean score of satisfaction with the surgical experi-
ence was 6.12±2.05, which is moderate. 22.4% of the par-
ticipants stated that the thing that worried them the most 
during surgery was the fear of not waking up (Table 1).

Table 2. Postoperative complaints and ways of coping 
(n=74)
  n %

Post-operative complaints

Pain 35 70

Physical problem 22 44

Fatigue 7 14

Loss of appetite 4 8

Fever 1 2

No complaints 4 8

Weight loss 3 6

Nausea, vomiting 3 6

Constipation 2 4

Sleep problems 2 4

Diarrhea 1 2

Respiratory problems 1 2

Fatigue
“I took time to rest during the day.” 6 85.7

“I restricted my daily activities.” 1 12,5

Nausea-vomiting “I used drugs.” 2 100

Physical problems

Other 14 63.6

“I did not do anything.” 5 22.7

“I paid attention to the choice of 
clothes.”

3 13.6

Weight loss
Other 2 66.7

“I ate my favorite foods.” 1 33.3

Pain “I used painkillers.” 35 100

Fever “I used antipyretics.” 1 100

Constipation Other 2 100

Diarrhea Other 1 100

Respiratory problems “I received oxygen.” 1 100

Sleep problems “I rested during the day.” 2 100

After surgery, 70% of the patients reported feeling 
pain and 44% reported physical problems. 85.7% of the 
participants reported that they took time to rest during 
the day for fatigue-weakness, 22.7% of those with phys-
ical problems did nothing, 33.3% of those with weight 
loss ate their favorite foods, all patients with pain and 
high fever used painkillers and antipyretics, and in cases 
of constipation and diarrhea, they used non-drug meth-
ods (apricot juice, olive oil, etc.) (Table 2). 

A correlation was found between education and em-
ployment status and postoperative training on breath-
ing-cough, rotation-body exercises. Accordingly, the 
rate of receiving education about surgery was signifi-
cantly higher in those with higher education level and 
those who were employed (p<0.05, Table 3).

85.1% of the participants stated that intravenous 
treatment (IV; intravenous) was the method of admin-
istration for the type of chemotherapy, 52.7% stated that 
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they were informed by the doctor and nurse, 43.2% 
stated that the question “What will be the result, will 
I recover?” was a worrying situation, 51.4% stated that 
COVID-19 did not affect chemotherapy. Complaints af-
ter chemotherapy; 51.4% felt tired and 97.3% of those 
who felt tired took time to rest during the day, 71.4% of 
those who had mouth sores after chemotherapy gargled, 
64% of those who experienced nausea and vomiting af-
ter chemotherapy, 7% used medication, 60% of those 
who experienced hair loss after chemotherapy wore 
scarves and bonnets, 33.3% of those who lost weight af-
ter chemotherapy ate less and more frequently, 3% of 
those who experienced pain after chemotherapy used 
painkillers, It was determined that 60% of those with 
fever used antipyretics and monitored fever, 43.5% of 
those with constipation after chemotherapy used med-
ication, 25% of those with diarrhea ate a fiber-free diet 
and drank two liters of fluid a day, 90% of those with an-
orexia ate little and often, 60% of those with respirato-
ry problems took oxygen, and 95.5% of those with sleep 
problems after chemotherapy rested during the day.

Table 3. Examination of the correlation between 
demographical information and operative conditions, 
postoperative complaints, and methods of coping (n=74)a

Gender Education status Working situation

Female Male
Primary 
school

High 
school

Employed Unemployed

n % n % n % n % n % n %

Had 
operation

Yes 27 77.1 23 59 41 70.7 9 56.3 15 65.2 35 68.6

No 8 22.9 16 41 17 29.3 7 43.8 8 34.8 16 31.4

Test/p1 2.779/0.096 1.193/0.275 0.084/0.772

Got 
educated

Yes 8 29.6 8 34.8 10 24.4 6 66.7 9 60.0 7 20

No 19 70.4 15 65.2 31 75.6 3 33.3 6 40.0 28 80

Test/p1 0.152/0.697 6.062/0.022* 7.721/0.009*

Surgery experience
5.89 

±2.10
6.39 

±1.99
6 ±2.09

6.67 
±1.87

6.47 ±2.07 5.97 ±2.05

Test/p2 -0.863/0.393 -0.883/0.382 0.781/0.439

Beck Anxiety Scale
12.97 
±7.72

9.92 
±8.04

11.38 
±7.82

11.31 
±8.84

8.48 ±6.22 12.67 ±8.40

Test/p2 1.659/0.101 0.027/0.978 -2.139/0.036*

Medical 
diagnosis

Leukemia 9 25.7 11 28.2 16 27.6 4 25.0 8 34.8 12 23.5

Lymphoma 16 45.7 19 48.7 26 44.8 9 56.3 10 43.5 25 49.0

Mds 1 2.9 1 2.6 2 3.4 0 0.0 0 0.0 2 3.9

Mm 9 25.7 8 20.5 14 24.1 3 18.8 5 21.7 12 23.5

Test/p – – –

a 1 – Chi-square test, 2 – independent sample t-test,  
* – p<0.05

A significant difference was noted between gen-
der and hair loss and between employment status and 
anorexia. Accordingly, the rate of hair loss was signifi-
cantly higher in women than in men, and the rate of an-
orexia was significantly higher in non-working patients 
than in working patients (p<0.05, Table 4). Although 
there was no significant difference, 41.7% of patients 

with 0 Rh-positive blood group and 48.4% of patients 
with A Rh-positive blood group were diagnosed with 
lymphoma. The mean BAS total score was 11.36±7.99 
and was evaluated as mild anxiety. It was determined 
that 40.5% of the patients had low to no anxiety, 32.4% 
had mild anxiety, 21.6% had moderate anxiety and 
5.4% had severe anxiety. BAS score showed a signifi-
cant difference according to employment status. In oth-
er words, the BAS score of those who were not working 
was significantly higher than those who were working 
(p<0.05, Table 5). The difference between BAS score 
and the effect of COVID-19 on chemotherapy symp-
toms was found to be significant. Those who thought 
that COVID-19 prolonged the duration of chemother-
apy had significantly higher BAS scores than those who 
did not think so, and those who experienced fatigue, 
mouth sores, pain, loss of appetite and constipation had 
significantly higher BAS scores than those who did not 
(p<0.05, Table 5). Anxiety scores for receiving chemo-
therapy during COVID-19 were significantly higher in 
those who thought “What will be the outcome?” com-
pared to those who did not worry (p<0.05).

Table 4. Examination of the correlation between 
demographical information and post-chemotherapy 
complaints (n=74)a

Gender Education status Working status

Female Male
Primary 
school

High 
school

Employed Unemployed

n % n % n % n % n % n %

Informed 
about 
chemotherapy

Physician 1 2.9 2 5.1 3 5.2 0 0 2 8.7 1 2

Nurse  2 5.7 4 10.3 5 8.6 1 6.3 3 13 3 5.9

Physician+ 
nurse 

18 51.4 21 53.8 27 46.6 12 75 13 56.5 26 51.0

No 14 40.0 12 30.8 23 39.7 3 18.8 5 21.7 21 41.2

Test/p1 - - -

Hair loss
Yes 8 22.9 2 5.1 8 13.8 2 12.5 2 8.7 8 15.7

No 27 77.1 37 94.9 50 86.2 14 87.5 21 91.3 43 84.3

Test/p1 4.961/0.040* 0.018/1.000 0.663/0.715

Pain
Yes 12 34.3 8 20.5 16 27.6 4 25.0 5 21.7 15 29.4

No 23 65.7 31 79.5 42 72.4 12 75.0 18 78.3 36 70.6

Test/p1 1.774/0.183 0.043/1.000 0.473/0.492

Anorexia
Yes 19 54.3 13 33.3 27 46.6 5 31.3 6 26.1 26 51.0

No 16 45.7 26 66.7 31 53.4 11 68.8 17 73.9 25 49.0

Test/p1 3.299/0.069 1.196/0.274 4.002/0.045*

a 1 – Chi-square test, * – p<0.05

When hematologic cancer patients were asked 
about their suggestions regarding the chemotherapy 
process and surgical process, some of the remarkable 
responses can be summarized as follows; “The infor-
mation given to patients and their relatives should be 
improved and detailed, early diagnosis should be made, 
the chemotherapy process should be eased, access to the 
physician should be facilitated, and results should be 
obtained faster.”
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Table 5. Examination of correlation between the variables 
and BAS scorea

Beck Anxiety Scale
Test/p

Ave SD

Had operations
Yes 11.9 6.96

0.830/0.4091

No 10.25 9.87

How did COVID-19 
affect chemotherapy?

“The process took longer” 16.86# 11.82

3500/0.012*2

“We have been careful” 11.14 5.37

“We were afraid of the 
hospital/contamination”

9.57 4.89

“Did not affect” 8.92^ 5.80

Other 15.13 8.39

Fatigue
Yes 13.26 8.1

2.153/0.035*1

No 9.36 7.45

Mouth sores
Yes 18.43 6.7

2.551/0.013*1

No 10.63 7.78

Hair loss
Yes 17.4 11.87

1.812/0.1001

No 10.42 6.86

Pain
Yes 14.75 9.05

2.282/0.025*1

No 10.11 7.25

Anorexia
Yes 13.94 8.44

2.505/0.015*1

No 9.4 7.11

Weight loss
Yes 17.5 10.88

1.998/0.0731

No 10.41 7.08

Constipation
Yes 14.67 10.5

2.123/0.042*1

No 9.78 5.95

Respiratory problems
Yes 14.4 6.31

0.879/0.3821

No 11.14 8.09

a #,^ – shows the differences between the means of the 
groups (#=highest percentage), 1 – independent sample 
t-test, 2 – one-way ANOVA test, 3 – Pearson correlation 
analysis, r – Pearson correlation coefficient, * – p<0.05 

Discussion
Rates of hematologic cancers are increasing year by 
year. Various treatment methods are being developed 
to achieve positive results. All treatment methods cause 
anxiety in patients and affect treatment outcomes. In the 
study, most of the patients (91.9%) had been hospital-
ized before and more than half (67.6%) had undergone 
surgery. In a study by Buldan and Kurban, the rate of 
anxiety was found to be high in those who stayed in the 
hospital for 11 days or longer.15 The literature support-
ing our study shows that the duration of hospitalization 
and uncertainty in the treatment process significantly 
affect the lives of cancer patients and their families.

It was determined that more than one third of the 
patients with hematologic cancer were informed and 
trained during surgery, and these patients gave their sur-
gical experience a moderate score out of ten (6.12±2.05). 
In addition, patients reported that their most common 
concern during surgery was “fear of not waking up”. 
Similar to our study, Özşaker et al. found that more pa-
tients (43.9%) had undergone surgery before; 90% of the 
patients thought that the information provided during 
the process was sufficient; and 41.4% experienced “fear 

of not waking up” after surgery.16 In another study, while 
the proportion of patients who received preoperative in-
formation was higher (68.6%), 40.2% of those who pro-
vided information were physicians, and similar to our 
study, 36.3% of patients received training on postopera-
tive exercises.17 In South Korea, 91% of patients report-
ed receiving preoperative education and counseling for 
gastric cancer surgery.18 The reasons for the lower rate of 
being informed in our study compared to other studies 
can be listed as the lack of patients who had undergone 
surgical intervention during the period when the study 
data were collected, and the inability of individuals to 
express information they forgot due to the questioning 
of their past surgical experiences.

Patients often experience pain and physical prob-
lems after surgery. In a study of 12,276 patients from 
all surgical disciplines, the most common postopera-
tive complaints were nausea and vomiting, sore throat 
and hoarseness.19 In another study, postoperative pain, 
nausea and dry mouth were among the common com-
plaints. In the same study, postoperative complaints 
were found to be more common in women than in men 
(p<0.05).20 Another study reported that the most com-
mon complaint after urogynecology surgery was pain.21 
In this study, the proportion of patients who underwent 
urology-gynecology surgery was high. The results in the 
literature are similar to the findings of our study; it is 
known that different complaints may come to the fore in 
patients depending on the type of surgery and the treat-
ment methodology applied. The results in the literature 
are similar to the findings of our study; it is known that 
different complaints may come to the fore in patients 
depending on the type of operation and the treatment 
methodology applied.

More than half of the patients reported that they felt 
tired after chemotherapy and took time to rest during 
the day. It was observed that they did not have alterna-
tive practices to cope with other complaints. In a study 
by Sarıtaş and Büyükbayram, it was determined that 
patients felt fatigue, sadness and anxiety the most.7 In 
another study, 54.5% of the relatives of individuals re-
ceiving chemotherapy reported fatigue.22 This draws at-
tention to the need for holistic evaluation of patients 
together with their families. Unlike the results of our 
study, Karakoç’s study on oncology patients found that 
31.5% of patients used complementary and alternative 
medicine methods during chemotherapy.11 In Bıçaklı 
and Yılmaz’s study, 19.7% of patients used phytothera-
py, 19.3% used vitamins, and 47.6% used products or 
drugs without consulting a doctor-nurse-dietitian.10 
Although it was determined that the patients did not 
use any alternative methods in our study, as the results 
of other studies in the literature show, the determina-
tion of alternative methods used by patients during the 
treatment process; their effects, side effects and contra-
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indications should be closely monitored. Among the 
complaints seen after chemotherapy, the rate of anorex-
ia in unemployed patients was significantly higher than 
in employed patients (p=0.045). 

In a study conducted, fatigue, shortness of breath, 
insomnia, and loss of appetite were among the most 
common complaints in cancer diagnosis and treat-
ment.23 In another study, changes in the dietary habits 
of patients before and after cancer diagnosis were ex-
amined and an increase in healthy eating behaviors of 
patients was found after diagnosis.24 No literature di-
rectly supporting or contradicting our study findings 
was found. In unemployed patients, it is thought that in 
addition to living introverted due to limited social ac-
tivities, inability to access adequate and balanced food 
due to financial inadequacies may also be effective in 
the rate of anorexia. 

According to the Beck Anxiety Scale, the anxiety 
levels of the patients were evaluated as “mild anxiety”. 
The rate of participants without anxiety was 40.5%. In 
a study, it was found that the majority of patients with 
hematological cancer experienced distress, and anxi-
ety and depression levels increased as the level distress 
increased.8 It is very important for healthcare profes-
sionals to monitor anxiety and depression in all cancer 
patients and to provide the necessary medical treatment 
and care. 

In the BAS administered before chemotherapy, the 
anxiety score of those who were not working was signifi-
cantly higher than those who were working (p=0.036). 
In contrast to our findings, Ustaalioğlu et al. evaluated 
the presence of depression in patients receiving chemo-
therapy and found no significant relationship between 
employment status and depression.25 In a study in which 
the findings were parallel to our findings, anxiety was 
found to be significantly higher (p<0.001) in the unem-
ployed.26 In unemployed individuals who experience 
uncertainty about the future, the diagnosis of a severe 
disease such as cancer, the onset of a challenging treat-
ment process such as chemotherapy, and the socioeco-
nomic difficulties of being unemployed may play a role 
in increasing the level of anxiety. 

In the study, the BAS scores of those who thought 
that COVID-19 prolonged the chemotherapy process 
were significantly higher than those who thought that it 
did not.  In a previous study, the rate of those who stated 
that they did not have difficulty in coping with their dis-
eases during the pandemic period was 70.5%, while the 
rate of those who thought that delay in diagnosis-treat-
ment would negatively affect their health status was 
55%.27 COVID-19 has had an impact on hematologic 
cancers as in other diseases and has negatively affected 
patients. It is reported that there were patients whose di-
agnosis was delayed due to the decrease in hospital ad-
missions during the pandemic.28 Health managers took 

various measures during the pandemic to prevent and 
minimize this situation. Within the scope of these mea-
sures, the process of starting treatment was left to the 
doctor’s decision.1

Anxiety levels of those who thought “What will 
be the outcome?” while receiving chemotherapy were 
higher in those who received chemotherapy during the 
COVID-19 pandemic. The study supporting our find-
ings was conducted by Amelia et al. and reported that 
48.9% of cancer patients receiving chemotherapy ex-
perienced moderate stress during the COVID-19 peri-
od.29 In a study conducted in Indonesia, three different 
cancer patients and their chemotherapy processes were 
examined; it was emphasized that the cases disrupted 
their chemotherapy and did not receive their treatment 
during the COVID-19 period.30 The pandemic process, 
which has affected the whole world, has also negatively 
affected the chemotherapy process. The aim of nursing 
care should be to reduce anxiety, prevent complications, 
minimize loss of function, improve quality of life and 
maintain well-being in patients.31

In this study, surgical history, anxiety levels and in-
dividual practices during treatment were examined in 
patients receiving chemotherapy and the change in the 
covid-19 period was evaluated. We think that this study 
will contribute to improving the quality of patient care, 
raising the awareness of healthcare professionals work-
ing in clinics, performing necessary medical tests, ask-
ing adequate questions to patients and making patients 
aware of their wrong practices.

Conclusion
As a result, it was determined that patients with hema-
tological cancer had low levels of information about the 
surgical processes, did not have alternative applications 
for chemotherapy and experienced mild anxiety.

In line with the results obtained from the study; It 
is thought that expressing the anxiety of the patients 
and eliminating the fears of the patients will positive-
ly affect the compliance with the chemotherapy process 
and the treatment. Healthcare professionals should be 
careful in this process, the subjects such as “hematolog-
ical cancers, chemotherapy process” etc. should be well 
constructed and well-designed, randomized controlled 
studies with appropriate sample size should be conduct-
ed to contribute to the evidence-based literature.
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ABSTRACT
Introduction and aim. This study was conducted to evaluate the stigma and health literacy levels of individuals with COPD and 
to determine the relationship between stigma and health literacy.
Material and methods. This study was conducted with 310 individuals with COPD between September 10, 2021 and March 10, 
2022. Data were collected using the Patient Information Form, Health Literacy Scale and The Chronic Illness Anticipated Stigma Scale.
Results. The average score of individuals on the Health Literacy Scale is 36.8±12.8, and the average score on the chronic illness 
anticipated stigma scale is 30.4±8.5. Health literacy scores are low in individuals over 65 years of age, female, married, unem-
ployed, and secondhand smoke (p<0.05). Stigma score is high in individuals who are over 65 years old, male, single, and are 
not working due to illness (p<0.05). There is a significant relationship between the Health Literacy Scale and The Chronic Illness 
Anticipated Stigma Scale (p<0.05).
Conclusion. It has been determined that age, gender, marital status and employment status affect both stigma and health lit-
eracy. It is recommended that the health literacy levels of individuals with COPD be evaluated and supported to increase their 
health literacy levels.
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Introduction
COPD is a completely irreversible, preventable and 
treatable disease characterized by airflow limitation in 
the bronchi.1 Studies on COPD; It shows that the mor-
bidity, mortality and prevalence of COPD are quite high 
all over the world.1,2 COPD affects nearly 300 million in-
dividuals in the world and causes the death of 3.2 mil-
lion individuals every year. The prevalence of COPD in 
Turkey is 19.2%. According to studies evaluating the dis-
ease burden by the World Health Organization (WHO), 
COPD ranks 13th among the diseases that most fre-
quently cause morbidity in the world and 11th in our 
country. In addition, COPD ranks 4th among the dis-
eases that cause mortality most frequently in the world 

and 3rd in Turkey.3 Increasing COPD cases cause a glob-
al psycho-socio-economic burden.2,4

Due to the low awareness of the disease in individu-
als with COPD, the severity of the disease increases, the 
duration of hospitalization is prolonged and the qual-
ity of life decreases.5,6 Like all individuals with chronic 
diseases, individuals with COPD need information to 
be aware of their disease and improve their quality of 
life. The concept of health literacy is of great importance 
in ensuring that this information is accurate and effec-
tive.5-7 Health literacy is which individuals have the abil-
ity to find, understand, and use information and services 
to inform health-related decisions and actions for them-
selves and others.7-10 
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Individuals with COPD experience not only the 
physiological and psycho-social effects of the disease 
but also its socio-cultural effects. One of the most im-
portant psycho-socio-cultural effects of COPD is stig-
ma.5,9,10 The concept of stigma is defined by Goffman as 
“stigmatizing, discriminating against, or embarrassing 
a person.”10 Stigma, which arises especially from preju-
dices in society, refers to society’s attitude towards a cer-
tain person or some patient groups and behaviors that 
lead to exclusion from society.11,12

In case of illness, low health literacy in individuals 
and the emergence of stigma cause individuals to expe-
rience reluctance, non-compliance and problems in ac-
cepting diagnosis, treatment, other supportive services 
and requesting health care assistance.12 Evaluating pa-
tients in terms of health literacy and stigma perception is 
important in terms of detecting possible problems in ad-
vance and preventing them.9,11 The concept of health liter-
acy and stigma is important for nurses who take an active 
role in patients’ access to health services, protecting and 
maintaining their health, and planning their education.11

While there are separate studies on health literacy 
and stigma in individuals with COPD in the national 
and international literature, no study has been found ex-
amining health literacy and stigma together in individ-
uals with COPD.13,14

Aim
The purpose of this study; To evaluate the levels of stigma 
and health literacy in individuals with COPD and to deter-
mine the relationship between stigma and health literacy.

Hypotheses of the research
H1: What is the health literacy level of individuals with 
COPD?
H2: What is the level of stigma in individuals with 
COPD?
H3: Is there a relationship between health literacy and 
stigma in individuals with COPD?

Material and methods
Study design and sample size
The research was conducted as a cross-sectional study to 
evaluate the stigma and health literacy levels of individu-
als with COPD and to determine the relationship between 
stigma and health literacy. The research was conducted 
between September 2021 and March 2022 at Nevşehir 
State Hospital Chest Diseases Service and Chest Diseases 
Polyclinic. The sample of the research; It consisted of indi-
viduals diagnosed with COPD who agreed to participate 
in the study and met the inclusion criteria (n: 310).

Inclusion criteria;4,6,11,14,15

	– Being diagnosed with COPD at least 2 months ago,
	– Being able to communicate verbally,
	– Agreeing to participate in the research.

G Power (v3.1.7) analysis was used to calculate the 
sample number of the study. In the calculation made 
based on Türe’s study on 14 COPD patients, it was aimed 
to reach 300 patients. During data collection, 316 indi-
viduals with COPD were reached. 6 individuals includ-
ed in the sample were excluded from the study because 
they did not have time and did not complete the survey 
questions. According to the Post-Hoc Power analysis re-
sult; The total number of patients required is 310, with 
a 95% confidence interval (1- α) and a 5% margin of er-
ror. The power of the test was obtained as 99%.

Exclusion criteria; individuals with a COPD diag-
nosis of less than 2 months and individuals with COPD 
exacerbations were not included in the study. 

Instrument
Research data were collected using the Patient Informa-
tion Form, Anticipated Stigma Scale in Chronic Diseas-
es and Health Literacy Scale. Research data was collected 
using face-to-face interview technique in 15 minutes. The 
data were collected by the researcher in clinics and outpa-
tient clinics using the question-answer technique.

Patient Introduction Form
Patient introduction form prepared by the research-
ers by scanning the literature; It consists of a total of 22 
questions that include individuals’ socio-demographic 
(age, gender, marital status, education level, living place, 
vocation, etc.) and information about their diseases 
(when COPD was diagnosed, smoking status, knowl-
edge about the disease, etc.).3-6,11,14,15

Health Literacy Scale (HLS-14)
The health literacy scale was developed in Japan in 2010 
by Suka et al. (2013) to measure the level of health lit-
eracy in adults.16 The validity and reliability of the scale 
in our country was conducted by Türkoğlu in 2021.17 

Scale; It has three subscales: Functional Health Litera-
cy (5 items), Interactive Health Literacy (5 items), and 
Critical Health Literacy (4 items). Each item of the orig-
inal scale is a 5-point Likert type ranging from “strongly 
disagree” (1 point) to “strongly agree” (5 points). A total 
score between “14-70” is received from the scale. An in-
crease in the total score indicates a higher level of health 
literacy. In the study conducted by Türkoğlu, Cronbach’s 
alpha value was found to be 0.85.17 Cronbach’s alpha 
value in this study is 0.91. Functional Health Literacy 
Subscale Cronbach’s alpha (0.71), Interactive Health Lit-
eracy Subscale Cronbach’s alpha (0.86), Critical Health 
Literacy Subscale Cronbach’s alpha (0.86).

The Chronic Illness Anticipated Stigma Scale in Chronic 
Diseases (CIASS)
The scale was developed by Earnshaw et al. in 2012 
in order to measure the stigma that individuals with 
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chronic diseases expect from the people around them.18 

The Turkish validity and reliability of the scale was con-
ducted by Tünerir in 2019.15 It consists of three subscales 
to be used to evaluate the stigma expected from fami-
ly and friends, individuals at work, and healthcare pro-
fessionals. There are 12 items on the  Likert type scale 
and scores are given between “1-5”.15 The total score ob-
tained from the scale is between “12-60”. An increase 
in the total score indicates that the stigma perceived by 
the individual is high.15 The Cronbach alpha value of the 
scale is 0.95, and in this study the Cronbach alpha value 
is 0.71. Family/Friend Subscale Cronbach’s alpha (0.70), 
Employer/Co-workers Subscale Cronbach’s alpha (0.92), 
Healthcare Workers Subscale Cronbach’s alpha (0.85).

Ethical approval
Ethics committee approval was obtained from Amasya 
University Non-Interventional Ethics Committee (Date: 
3.06.2021; Decision No: 91), and institutional permis-
sion was obtained from the hospital where the research 
was conducted. After the individuals were informed 
about the study and the purpose of the research was 
explained, the Informed Volunteer Consent Form was 
signed to conduct the research. Compliance with the 
World Medical Association Declaration of Helsinki was 
observed at all stages of the study.

Data analysis
The data used in the research were analyzed using SPSS 
(Statistical Pack Age for Social Sciences) and Windows 
25.0 program. Mean, standard deviation, median, fre-
quency and percentage values were used in the descrip-
tive statistics of the data. The distribution of variables 
was measured with the Kolmogorov Smirnov test. Kru-
skal-Wallis and Mann-Whitney U tests were applied to 
analyze quantitative independent data. Spearman cor-
relation analysis method was applied in the correlation 
analysis and Cronbach alpha was used in the reliability 
of the scales. In the study, p<0.05 was considered sig-
nificant.

Results
The average age of individuals with COPD is 70.5±11, 
58.7% are male, 77.1% are primary school graduates or 
below, 60% are married, 69% are not working. It was de-
termined that 34.2% were retired, 92.3% lived at home 
with a large family, and 50.3% used a stove to at heating 
system home (Table 1).

It was determined that 61% of individuals with 
COPD did not have COPD in their family, 80.6% did 
not go to regular health checks for COPD, 42.9% gave 
up smoking and 29% were exposed to secondhand 
smoke. 63.5% of the individuals had additional chron-
ic diseases and the most common chronic disease was 
hypertension with 41.9%, 64.5% were informed by the 

doctor and 11.9% were informed by the nurses. It was 
determined that 69% of the population had knowledge 
about COPD symptoms, 69% did not know what to do 
when COPD got worse, 52.6% applied it immediately 
when they learned new information, and 56.0% were in 
Stage II according to GOLD’s COPD stage (Table 2).

Table 1. Socio-demographic characteristics of individuals 
with COPD (n=310)
Variables Average         

Number Percent (%)
Age (Mean±SD) 70.5±11

Gender
Female
Male

128 41.3
182 58.7

Marital status
Married
Single

186 60
124 40

Living place
City
County 
Village/Town

104
95

111

33.5
30.7
35.8

Educational level
≤Primary school
≥Middle school

239
71

77.1
22.9

Working status
Working
Not working

96
214

31
69

Vocation
Retired
Farmer
Housewife
Worker
Self-employed
Officer

106
94
57
30
15
8

34.2
30.4
18.4
9.7
4.7
2.6

Living with person/people
Alone
Large family

24
296

7.7
92.3

Heating system
Radiator
Stove

154
156

49.7
50.3

According to the HLS-14 sub-dimensions of indi-
viduals with COPD; Functional Health Literacy mean 
score is 13.5±4.6, Interactive Health Literacy mean 
score is 12.2±5.1, Critical Health Literacy mean score is 
11.1±4.4, total Health Literacy mean score is 36.8±12.8. 
According to the CIASS sub-dimensions, the mean 
score of Family/Friends is 14.9±5.3, the mean score of 
Employers/Co-workers is 7.8±4.6, the mean score of 
healthcare workers is 7.7±3.9, and the total mean score 
of the CIASS is 30.4±8.5 (Table 3).

It was determined that the HLS-14 total score was 
high in individuals aged 65 and under, male, single, 
employed, and with an education level of secondary 
school or above (p<0.05). According to the CIASS total 
score averages of individuals with COPD; It was determi-
ned that CIASS was significantly high in individuals over 
65 years of age, male, unemployed, single, and educated 
in secondary school or above (p<0.05, Table 4).
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Table 2. Disease-specific characteristics of individuals 
with COPD (n=310)a

Variables Number (n) Percent%

COPD patient in family
There is
None

121 39

189 61

Regular health checks for COPD
Yes 
No

60
250

19.4
80.6

Smoking status

Never smoked 124 40

Gave up smoking 133 42.9

Still smoking 53 17.1

Duration of COPD (years)
2 months–11 months
1 year–4 years
5 years–9 years
10 years–19 years
20 years and above

60
112
76
44
18

19.4
36.4
24.2
14.2
5.8

Information about secondhand smoke
Yes
No                                            

184
126

59.4
40.6

Secondhand smoke*
There is
None                                                

90
94

29
30.3

Chronic disease**
None
There is

113 36.5

197 63.5

Hypertension 130 41.9

Diabetes mellitus 86 27.7

Heart failure 44 14.2

Asthma 18 5.8

Chronic renal failure 17 5.5

Prostate 11 3.5

Coronary artery disease 5 1.4

Getting information from the doctor about COPD
Yes
No

200 64.5

110 35.5

Getting information from the nurse about COPD
Yes
No

37 11.9

273 88.1

Information about COPD
There is
None                                                 

180
130

58.1
41.9

Knowing what to do when COPD gets worse
Yes 
No

96
214

31
69

Application when you learn new information 
about COPD 
Yes 
No

52.6

47.4

COPD classification***
Stage I
Stage II
Stage III
Stage IV

15.2

56.1

27.4

1.3

a * – percentages are calculated based on n, **– multiple 
answers provided, *** – classification information was 
taken from the patient file

Table 3. HLS-14 and CIASS average scores of individuals 
with COPD (n=310)*
Scales  Min–Max Median Mean±SD

HLS–14
Functional Health Literacy               
Interactive Health Literacy               
Critical Health Literacy                 
Total                                

5–25
5–25
4–20

14–70

13
13
12
37

13.5±4.6
12.2±5.1
11.1±4.4

36.8±12.8

CIASS
Family/Friend                          
Employer/Co–workers                   
Healthcare workers                     
Total                                    

4–20
4–20
4–20

12–60

16.5
5
6

31

14.9±5.3
7.8±4.6
7.7±3.9

30.4±8.5

* HLS-14 – Health Literacy Scale, CIASS – The Chronic 
Illness Anticipated Stigma Scale

Table 4. HLS-14 and CIASS mean scores of individuals with 
COPD according to socio-demographic characteristics 
(n=310)*
  HLS–14 CIASS

  Mean±SD Median Min–Max Mean±SD Median Min–Max

Age

≤65
>65

42.8±10.3 44 18–70 28.8±8.1 29 12–60

33.8±12.9 33 14–63 32.5±10.1 33 14–60

Test and p value p<0.001 Z=-5.798 p<0.001 Z=-5.499

Gender

Female
Male

32.1±12.2 31 14–70 24.7±6.5 25 12–39

40.2±12.2 41 14–43 34.4±7.4 34 14–60

Test and p value p<0.001 Z=-5.521 p<0.001 Z=-10.460

Marital status

Married
Single

30.9±12.5 29 14–39 28.3±8.8 28 13–56

40.8±11.4 42 14–70 31.8±8.1 32 12–60

Test and p value p<0.001 Z=-6.668 p<0.001 Z=-3.623

Educational level

≤ Primary school
≥ Secondary school

34.3±12.5 34.0 14.0–70.0 29.5±8.7 29.0 12–60

45.3±10.0 49.0 21.0–38.0 33.3±7.2 33.0 14–49

Test and p value p<0.001 Z=-6.354 p<0.001 Z=-3.735

Working Status

Working 40.8±10.6 42.0 14.0–59.0 34.4±8.1 34.0 17–60

Not working 34.4±13.6 33.0 14.0–63.0 27.6±7.6 28.0 12–49

Test and p value p=0.001 X²=15,103 p<0.001 X²=40.201

Living with 
person/people

Alone 34.4±12.7 32.5 15–39 32.0±10.2 33.5 14–56

Large family 37.0±12.8 37.5 14– 30.3±8.4 30 12–60

Test and p value p=0.352 Z=-0.931 p=0.323 Z=-0.989

Living place

City
County 
Village–Town

38.2±12.9 39.5 14–60 30.4±7.9 30.5 13–49

37.9±12.7 38 14–63 31.5±8.7 32.0 14–56

34.6±12.6 35 14–59 29.4±8.9 30.0 12–60

Test and p value p=0.074 X²=5.211 p=0.208 X²=3.140

Heating system

Radiator
Stove

38.6±12.6 40 14–43 30.3±8.1 29.5 13–56

35.1±12.8 35 14–70 30.5±8.9 31 12–60

Test and p value p=0.019 Z=-2.338 p=0.849 Z=-0.191

* K – Kruskal-Wallis, m – Mann-Whitney U, HLS-14 – Health 
Literacy Scale, CIASS – The Chronic Illness Anticipated 
Stigma Scale
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In individuals who have a family history of COPD, 
who receive information after the diagnosis of COPD 
and receive this information from the doctor, who 
know what to do when COPD worsens, who apply it 
immediately when they read new information about 
the disease, who go for regular health checks for COPD, 
and who gave up smoking, the total score of COPD is 
significantly high (p<0.05). In individuals who are ex-
posed to secondhand smoking, have a chronic disease 
in addition to COPD, and have a more advanced COPD 
stage, the HLS-14 total score is significantly lower 
(p<0.05, Table 5).

Table 5. HLS-14 and CIASS mean scores of individuals 
with COPD according to disease-specific characteristics 
(n=310)*
  HLS–14 CIASS

  Mean±SD Median Min–Max Mean±SD Median Min–Max

COPD patient in family

There is
None

41.3±12 43 14–70 30.1±8 31 12–49

34±12.5 33 14–43 30.6±8.9 31 13–60

Test and p value p<0.001 Z=-4.983 p=0.718 Z=-0.363

Smoking status

Never smoked
Gave up smoking
Still smoking

32±12.5 30.5 14–59 24.7±6.6 26 12–39

41.7±11.7 42.0 15–63 33.2±7.4 33 14–70

35.9±11.8 36.0 14–55 36.7±7.1 37 15–50

Test and p value p<0.001 X²=37.760 p<0.001 X²=108.834

Information about secondhand smoke

Yes
No
Test and p value

41.7±11.3 43 14–70 30.1±8.2 30 13–56

29.8±11.6 27 14–39 30.8±8.9 31 12–60

p<0.001 Z=-7.995 p=0.579 Z=-0.555

Secondhand smoke

Yes
No
Test and p value

40.1±11.1 41 16–70 27.6±7.6 28 13.44

43.1±11.4 45 14–43 32.5±8.2 33 14–56

p=0.043 Z=-2.023 p<0.001 Z=-4.145

Chronic disease 

None
There is
Test and p value

42.6±9.7 42 20–39 32.5±8.9 32 14–60

33.5±13.2 32 14–70 29.2±8.1 29 12–50

p<0.001 Z=-5.877 p=0.002 Z=-3.15

COPD stage

Stage I
Stage II
Stage III–IV

43.7±9.8 47 20.0–59 29.5±7.8 31 14–45

37.0±12.5 37.5 14–60 30.4±9 29 13–60

32.9±13.3 32 14–63 30.9±7.9 32 12–56

Test and p value p<0.001 X²=22.261 p=0.647 X²=0.871

Information about COPD

There is
None

40.7±12 42 14–43 31.4±8.4 31 12–60

29.7±11 27.5 14–70 28.6±8.4 28 13–49

Test and p value p<0.001 Z=-7.242 p=0.015 Z=-2.424

Getting information from the doctor about COPD

Yes
No

40.7±12 42 14–43 31.4±8.4 31 12–60

29.7±11 27.5 14–70 28.6±8.4 28 13–49

Test and p value p<0.001 Z=-7.242 p=0.015 Z=-2.424

Getting information from the doctor about COPD

Yes
No

38.7±12.6 40 14–39 30.5±8.3 29 14–56

36.6±12.8 36 14–70 30.4±8.6 3 12–60

Test and p value p=0.336 Z=-0.962 p=0.955 Z=-0.057

* K – Kruskal-Wallis, m – Mann-Whitney U

It was found that the CIASS total score was signifi-
cantly low in individuals who were exposed to second-
hand smoking and had chronic diseases in addition to 
COPD (p<0.05). It was determined that the total score 
of the CIASS scale was significantly high in individuals 
who received information after the diagnosis of COPD, 
who received information about COPD from the doc-
tor, who knew what to do when the symptoms of COPD 
worsened, who were knowledgeable about the symp-
toms of COPD and who still to smoke (p<0.05, Table 6).

Table 6. HLS-14 and CIASS mean scores of individuals with 
COPD according to disease-specific characteristics (n=310) 
(Continued)*
  HLS–14 CIASS

  Mean±SD Median Min–Max Mean±SD Median Min–Max

Information About COPD Symptoms

There is
None
Test and p value

42.6±10.7 44.5 16–39 31.3±8.2 32 12–56

28.9±11.1 27 14–70 29.1±8.8 28.5 13–60

p<0.001        Z=-9.273 p=0.009       Z=-2.631

Knowing what to do when COPD gets worse

Yes
No
Test and p value

43.5±11.2 45.5 16–39 31.8±7.6     32 14–56

33.8±12.3 33 14–70 29.7±8.8 29 12.60

p<0.001       Z=-6.218 p=0.023       Z=-2.273

Application when you learn new information about COPD 

Yes
No
Test and p value

34.5±12.2    34 14–39 30.3±8.9 31 12–60

39.4±13    42 14–70   30.5±8 30    14–56

p=0.001       Z=-3.472 p=0.971       Z=-0.037

Regular health checks for COPD

Yes 
No 
Test and p value

40.2±11.5 41.5 15–63 30.4±9.2 31 14–56

32.2±12.7 30 14–59 31.3±8.7 31 14–60

p<0.001       X²=15.650 p=0.782       X²=0.492

* K – Kruskal-Wallis, m – Mann-Whitney U, HLS-14 – Health 
Literacy Scale, CIASS – The Chronic Illness Anticipated 
Stigma Scale

Table 7. The relationship between HLS-14 and CIASS total 
scores in individuals with COPD (n=310)*

 

HLS-14

Functional health Interactive health Critical health Total score

CIASS

Family/Friend
r 0.121 0.410 -0.315 0.148

p 0.034 0.000 0.000 0.009

Employer/ 
Co-workers

r 0.047 0.444 -0.261 0.139

p 0.405 0.000 0.000 0.014

Health workers
r 0.122 0.335 -0.298 0.077

p 0.032 0.000 0.000 0.175

Total Score
r 0.110 0.446 -0.322 0.142

p 0.053 0.000 0.000 0.013

* HLS-14 – Health Literacy Scale, CIASS – The Chronic 
Illness Anticipated Stigma Scale

A significant positive, low-level relationship was 
observed between the HLS-14 functional health lit-
eracy sub-dimension and the CIASS family/friends, 
healthcare workers sub-dimension scores, and between 
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the HLS-14 interactive health sub-dimension and the 
CIASS total family/friends, employers/colleagues and 
healthcare workers sub-dimension scores (p<0.05). 
A significant positive, low-level relationship was found 
between the HLS-14 total score and the CIASS fami-
ly/friends, employers/colleagues total scores (p<0.05). 
A significant negative, low-level relationship was detect-
ed between the HLS-14 critical health subscale and the 
CIASS family/friends, employers/colleagues, healthcare 
professionals total score (p<0.05, Table 7).

Discussion
With aging, physical and psychological changes occur 
in individuals. Problems such as posture-related chang-
es in elderly individuals, an increase in chronic diseases 
and the need for more care can cause stigma, which is 
the situation of different behavior towards the individu-
al by caregiver.11 In the study, the stigma level of individ-
uals with COPD over the age of 65 is higher.

In studies involving different patient groups to eval-
uate stigma, it has been found that women have a higher 
level of stigma.19,20 In the study, the stigma level of men 
with COPD was higher. This difference in the results of 
the study may be associated with the higher number of 
men in the study. It is thought that the difference will 
be seen better as studies on stigma in individuals with 
COPD are carried out.

When the marital status of individuals with COPD 
was examined in the study. The majority (60%) are mar-
ried individuals, and the stigma level of single individ-
uals is higher. Similar to previous studies, it has been 
concluded that single individuals experience more 
stigma.21,22 The reason why stigma is higher in single 
individuals may be due to the fact that singleness is per-
ceived negatively on a social basis and single individu-
als are more exposed to negative behavior in the public 
sphere.

The study found that the health literacy level of men 
was higher than that of women. In studies examining 
the relationship between health literacy and gender, it 
has been concluded that health literacy is higher in men, 
similar to the study.19,20 It is thought that health literacy 
in men is high due to higher literacy and education lev-
els in men in society.

In the study, singles have higher health litera-
cy. A  study found that there was no relationship be-
tween marital status and health literacy.23 The reason 
why health literacy was found to be high among singles 
in this study may be related to the fact that singles are 
younger and have higher education levels.

In COPD, the education level of individuals is im-
portant for the prognosis of the disease. Individuals who 
are informed about the disease participate more effective-
ly in the treatment of the disease and plan the care pro-
cess better.1,6 According to the literature, as the education 

level of individuals increases, the level of health literacy 
increases.7,15,23,24 In a study that supports the literature, it 
was determined that individuals with an education level 
of secondary school or above have better health literacy.

When studies on health literacy in the literature are 
examined; It appears that working status affects individ-
uals’ health literacy.23-25 In the study, it was determined 
that the health literacy of individuals who were not em-
ployed was lower. Mollakhani’s study also stated that 
the health literacy level of those who are not actively in-
volved in any profession is low.25 The study supports the 
literature.

In a study by Puente-Maestu, it was found that 
health literacy was lower in smokers and those exposed 
to secondhand smoking.26 In the study, the health liter-
acy score is lower in individuals who are knowledgeable 
about secondhand smoking and who are exposed to and 
continue to be exposed to secondhand smoking. This 
may be due to the fact that individuals with COPD do 
not fully know the harms of smoking and receive inade-
quate education on this subject.

In the study, it was determined that the health lit-
eracy level of individuals decreased as the duration of 
COPD diagnosis increased. Similar results were ob-
tained in studies examining the health literacy and re-
lated factors of individuals with chronic diseases.9,27 In 
line with the literature, this can be interpreted as a de-
crease in health literacy due to the longer the duration 
of the disease and the more complicated treatments re-
ceived. Another reason is that when the disease is first 
diagnosed, more research is done because there is a cu-
riosity about the disease, but this curiosity decreases as 
we live with the disease.

In the study, the lowest score in the CIASS is in the 
healthcare worker’s sub-dimension. While this situa-
tion may be due to the successful attitude of healthcare 
professionals, it may also occur because individuals do 
not seek healthcare services out of fear that they may be 
stigmatized.

Individuals with COPD need education about the 
disease in order to continue their daily lives, go to reg-
ular health checks and apply their treatments correct-
ly.28 Individuals with COPD and their caregivers must 
have a certain level of health literacy in order to follow 
the diagnosis, treatment and progressing processes.29,30 

It was determined that the health literacy of the indi-
viduals participating in the study was low (according 
to the scale score average). Studies conducted to evalu-
ate health literacy in individuals with COPD have also 
found that health literacy is low.29,30 The study is similar 
to the literature. 

In the study, a positive, low-level significant relation-
ship was found between individuals’ stigma level and 
health literacy. When examined in the literature; While 
no relationship was found between stigma and health 
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literacy in the studies conducted by Crowe, Cheng and 
Mackert, in the study conducted by Corrigan, a positive 
relationship was determined between stigma and health 
literacy, similar to the study.31-34 By increasing the health 
literacy level of individuals, their awareness will increase 
and the formation of stigma will be prevented.

Study limitations 
The results of this study are limited only to individuals 
with COPD who applied to the institution where the re-
search was conducted, and cannot be generalized to all 
individuals with COPD.

Conclusion
As a result of the research, stigma and health literacy 
scores of individuals with COPD are low, health liter-
acy is low in individuals over 65 years of age, female, 
married, unemployed, exposed to passive smoking, and 
whose education level is primary school or below; It was 
determined that the stigma score was high in individu-
als who were over 65 years of age, male, single, had at 
least a secondary school education, and were not work-
ing due to illness. In order to increase the health literacy 
level of individuals with COPD and further reduce the 
current perception of stigma, providing more informa-
tion and implementing initiatives by a multidisciplinary 
(physician-nurse) team, similar studies to evaluate stig-
ma and health literacy in individuals with COPD should 
be conducted in different regions and outside hospi-
tals. It is recommended to repeat it with larger sample 
groups, including individuals with COPD.
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ABSTRACT
Introduction and aim. Despite critical role of nurses in managing medication1, public perspectives of the role nurses play in 
rational drug use is still unclear. The study aimed to asess the impact of the “HEALTHgain” game, an educational tool, on en-
hancing individual comprehension of proper medication usage and their perceptions of the significance of the contributions 
of nurses in society. 
Material and methods. This pretest-post-test, randomized control study took place betweenn May and November 2022 in Tur-
key. Two-hundred and thirty seven individuals aged 18 years and above were recruited. 
Results. The “HEALTHgain” game had a noteworthy impact on the knowledge of rational drug usage (F(1)=45.739, p<0.001) 
and attitudes of society towards a nurse’s role in rational drug use between the baseline and end measurements after 14-day 
of playing the game (F(1)=283.434, p<0.001). Morover, there were a significant improvement in both intervention and control 
group knowledge level of rational drug use between the initial and final assessments after a two-week period of game play, 
though it had not been presented in any table (t=-3.824, p<0.001 for control group; t=-35.492, p<0.001 for intervention group).
Conclusion. The study recommends that enhancing the game through contributions from various disciplines could elevate the 
rational use of medical knowledge and positively influence individual attitudes toward the role of nurses.
Keywords. attitude, drug, medicine, nursing practice, public health policy
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Introduction
The use of medications in the prevention and treatment 
of diseases significantly contributes to overall wellbeing 
and good health.1,2 According to estimates, a minimum 
of 50% of medications are being prescribed and mar-
keted in an improper manner, and a substantial 50% of 
individuals are not adhering to their prescribed medi-
cation regimens. Not following the prescribed dose of 
medicine not only poses a threat to one’s health, but also 
results in a waste of limited resources.3 The utilization 
of medications in a rational manner, which entails ad-
herence to medical requirements, accurate dosage, ap-
propriate duration, and minimal financial burden for 

individuals, poses a significant hurdle globally, particu-
larly in nations with lower and moderate economic sta-
tus.2,4,5 As a matter of serious concern on a global scale, 
“irrational drug use” is characterised as several com-
mon phrases including polypharmacy, excessive medi-
cine use, and inappropriate self-medication. According 
to the World Health Organization (WHO), public ed-
ucation about medicines is a necessary intervention to 
promote rational drug usage.3 This purpose requires ef-
fective and cost-effective interventions that can be wide-
ly used in primary healthcare settings.

People with limited understanding of sound phar-
maceutical practices tend to be more apt to take medi-
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cine without a doctor’s prescription and not seek counsel 
from medical professionals.6-8 A significant number 
of patients are not following their prescribed medica-
tions and treatment plans, leading to a drastic decrease 
in quality of life and expenditure of financial resourc-
es.9 Insufficient public awareness and comprehension 
regarding appropriate pharmaceutical usage can often 
result in excessive, inadequate, or improper consump-
tion.10,11 and expectations for prescription medicines 
that are not commensurate with their health condi-
tion.11 In this context, it is of the utmost importance for 
health authorities to take action in order to boost pub-
lic knowledge about rational drug use and implement 
interventions to modify society’s inappropriate behav-
iors concerning irrational drug use in order to advance 
public health.12,13 Nurses play a critical role, as they often 
have more frequent contact with individuals than oth-
er healthcare professionals. They educate the public and 
improve adherence to medication regimes, enabling the 
implementation of appropriate interventions.

Public health interventions such as education, be-
havior modification, and medication for disease pre-
vention require a multidisciplinary approach.14 In many 
stages of medication administration process, especially 
when administering medications, nurses, pharmacists, 
and doctors collaborate closely.15 Given nurses typically 
being the last to verify that medication is correct before 
it’s given, they have a very special role and responsibili-
ty in the administration of medications.1 Consequently, 
part of their nursing education should centre on learn-
ing from a manual on giving medications and main-
taining the safety of patients.16 Thus, it is important to 
educate and involve nursing students in managing med-
ication during their education.

 A systematic review showed that a few public health 
interventions utilizing multiple approaches, such as vid-
eo or written information, as well as face-to-face in-
struction and interactive educational games, yielded a 
slight increase in awareness among the public regarding 
rational use of medication.9 Despite nurses’ critical role 
in managing medication through interprofessional co-
operation, patient encounters, and respect, public per-
spectives of the role nurses play in rational drug use is 
still unclear.1 Therefore, the intervention tested in this 
study, created by nursing students under the supervision 
of a nurse academic, aims to be widely used in primary 
healthcare settings at a low cost. It also aims to contrib-
ute to increasing public awareness regarding the ratio-
nal use of medicine and the role of nurses in this aspect.

The ‘HEALTHgain’ game
The ‘HEALTHgain’ game was used as an intervention 
in this study. The game was designed by the authors 
based on the existing scientific literature and guidelines 
in Turkish.3,17-22 The game consists of 47 items, which is 

either a ‘False’ or ‘True’ statements about rational drug 
use. One person who is not a player leads the game by 
reading out the items. Players think about the sentence, 
decide whether the item is ‘False’ or ‘True’, and assign 
points of 25 (strongly disagree), 50 (somewhat dis-
agree), 100 (somewhat agree), 250 (strongly agree), de-
pending on how certain they are. When the cards have 
been used up, the game is finished and the person with 
the highest score wins (Figure 1). The procedure was ap-
plied by the second, third, and fourth authors and su-
pervised by the first author.

 
Fig. 1. An example of ‘HEALTHgain’ game (Doğru=True; Yanlış=False) 
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Yanlış=False)

Aim
The purpose of this investigation was to evaluate the im-
pact of the “HEALTHgain” game, an educational tool, 
on enhancing individuals’ comprehension of proper 
medication usage, as well as their perceptions of the sig-
nificance of nurses’ contributions to society.
Hypothesis:
H1 =  ‘HEALTHgain’ game has a positive effect on knowl-
edge level of rational drug use.
H2 = ‘HEALTHgain’ has a positive effect on attitudes of 
society towards nurses’ role in rational drug use.

Material and methods
Participants and study design
This pre-test-post-test, randomized control study ana-
lyzed the effects of the ‘HEALTHgain’ game on knowl-
edge of rational drug use and attitudes of society towards 
a nurses role in rational drug use. Participants were re-
cruited from a previous study, consisting of 1072 people 
aged 18 and over, to assess their knowledge level on ra-
tional drug use and their attitudes towards a nurses role 
in rational drug use.23 The previous study recruited the 
individulals aged 18 years and old throuh 18 neighbor-
hood headmanships in the central district, and the data 
collection process was conducted through these head-
manships. Each headmanship was considered as a clus-
ter, and the total number to be reached was collected 
by proportionally relating it to the population in each 
headmanship area. We excluded 553 individuals who 
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did not score 34 or above among participants who did 
not meet the inclusion criteria (Fig. 2). The inclusion 
criteria were: i) age of 18 or over; ii) score of 34 or less 
on the Rational Drug Use Scale, iii) not having graduat-
ed from a school related to health science, nor working 
in this area; iv) being a volunteer for the study.17 The in-
tervention took place from 1st May 2022 through 20th 
November 2022 in a province in the Black Sea region of 
Turkey. All participants provided verbal consent before 
the beginning of the study. The Bartın University Ethical 
Committee study approved this study (reference num-
ber: 2021-SBB-0238).

Sample size calculation
Sample size was determined through utilization of 
G*Power 3.1.9.7 software, guided by Jha et al.’s study 
and utilizing a significance level (α) of 0.05 for Type I 
error and a power (1-α) of 0.80 for Type II error, with 
an effect size of 0.32. Ultimately, a sample size of 232 
participants (split equally between the intervention and 
control groups at n=119 each) was deemed appropriate 
for this investigation.24

Fig. 2. CONSORT diagram of study procedure

Research protocol
The study comprised of participants who were assigned 
at random to either an intervention or control group, in 
a 1:1 proportion, through utilization of a computer-gen-
erated algorithm.25 The intervention group comprised 
of 119 adults aged 18 years and above, while the con-
trol group consisted of 119 individuals in the same age 
range (Fig. 2). Rational Drug Use Scale and Attitudes of 
the Society Towards Nurses’ Role in Rational Drug Use 
Questionnaire were administered at the initial stage pri-
or to random assignment (pre-intervention) and again 
at the 14-day mark following the administration of the 
game (post-intervention). After identifying the potential 

participants who scored 34 or less on the Rational Drug 
Use Scale, we randomly allocated them into interven-
tion and control groups until we reached the required 
number of participants, 119 for each group. The partic-
ipants allocated to the intervention group were asked to 
play the game, provided by the research team for free, at 
least three times over a 14-day period at home. Follow-
ing the conclusion of the study, all participants in both 
the intervention and control groups were conferred the 
game as a token of appreciation.

Measurement tools
Rational Drug Use Scale
The scale was employed to assess the level of knowledge 
pertaining to rational drug use.26 The scale consists of 
21 items, with 11 of them being marked as ‘True’ and 
the remaining 10 being marked as ‘False’. Participants 
mark the items as “(2 point) True”, “(0 point) False” or 
“(1 point) I Don’t Know”. The total score varies from 0 
to 42, and the cut-off point is 34, indicating a lack of 
knowledge of rational drug use. In the original study, 
the Cronbach’s alpha coefficient for the scale was record-
ed to be 0.79, and it was calculated as 0.72 in this study.

Attitudes of the Society Towards Nurses’ Role in Rational 
Drug Use Questionnaire
The questionnaire was developed by the authors.23 The 
questionnaire comprises 16 questions, with response op-
tions on a scale of ‘Strongly disagree (1)’ to ‘Strongly agree 
(5)’. A higher score on the scale indicates a favorable per-
ception of the role of nurses in promoting rational drug 
use. The original study reported a Cronbach’s alpha co-
efficient of 0.96 for the questionnaire, a finding likewise 
replicated and measured at 0.96 in the current study.

Statistical analysis
The data underwent analysis using the Statistical Pack-
age for the Social Sciences (SPSS) 25.0 version. Descrip-
tive statistics, including frequency, percentage, mean, and 
standard deviation, were calculated and reported. Fur-
thermore, the differences between the two study groups 
at baseline were examined through the utilization of sta-
tistical methods such as Student’s t test for independent 
samples and the statistical chi-squared test. Repeated 
Measure ANOVA was performed, with reading Wilks’ 
Lambda to evaluate the impact of the intervention on de-
pendent variables. A significance level of less than 0.05 for 
the p value was deemed to be statistically significant. In-
tergroup effect sizes were calculated using Cohen’s d. Val-
ue of ≥0.8 represents a large-size effect.27

Results
The baseline characteristics of the participants and de-
pendent outcome measures are presented in Table 1. The 
analysis demonstrated that there were no noteworthy 
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variations of statistical significance observed between 
the control group and the intervention group (p>0.05), 
except for gender (X2=5.803, p=0.016) and perception 
of monthly income (X2=7.564, p=0.023).

Table 1. Baseline characteristics of study participantsa

 
Total  

(n=237)

Control 
group 

 (n=119)

Intervention 
group 

 (n=118)
X2/p

Gender        
     Female 124 53 71

5.803/0.016
     Male 113 66 47
Age*, mean (±standard 
deviation)

34.1 
(±13.52)

35.31 
(±13.33)

32.87 (±13.65)
1.391/0.165

Marital status
     Single 142 70 72

0.119/0.719
     Married/having partner 95 49 46
Educational status
     Secondary school 78 45 33

0.3275/0.194     High school 131 59 72
     Bachelor and above 28 15 13
Perception of mounthly income
     Income=expence 107 45 62

7.564/0.023     Income>expence 32 22 10
     Income<expence 98 52 46
Do you have any chronic disease?
     Yes 25 10 15

1.166/0.280
     No 212 109 103
Do you use medicine regularly?
     Yes 34 15 19

0.590/0.443
     No 203 104 99
Attitudes of the Society Towards 
Nurses’ Role in Rational Drug Use, 
Mean (±standart deviation)*

3.79 
(±0.79)

3.83 (±0.64) 3.75 (±0.91) 0.781/0.436

Rational Drug Use, Mean 
(±standart deviation)*

1.04 
(±0.32)

1.02 (±0.35) 1.06 (±0.28) 0.811/0.418

a * – t-test

Table 2. Effects of ‘HEALTHgain’ game on rational drug use 
and attitudes of society towards nurses’ role in rational 
drug use
  Pre-intervention Post-intervention F/p Cohen’s d

Control 
group

Intervention 
group

Control 
group

Intervention 
group

Attitudes of the 
Society Towards 
Nurses’ Role in 
Rational Drug Use, 
mean (±standard 
deviation)

3.83 
(±0.64)

3.75 
(±0.91)

3.71 
(±0.28)

4.45 
(±0.53)

45.739/ 
<0.001

0.882

Knowledge of Rational 
Drug Use, mean 
(±standard deviation)

1.02 
(±0.35)

1.06 
(±0.28)

1.17 
(±0.27)

1.99 
(±0.36)

283.434 
/<0.001

2.198

A repeated measures ANOVA was conducted to 
assess the impact of the ‘HEALTHgain’ game on both 
knowledge acquisition regarding rational drug use 
and societal perceptions of nurses’ role in promot-
ing rational drug use. Following the completion of a 
fourteen-day gaming intervention, a notable differ-

ence was observed in the participants’ knowledge level 
of drug use, as demonstrated by a statistically signifi-
cant variance between the initial and final assessments 
(F(1)=45.739, p<0.001). Additionally, it was revealed 
that there was a statistically significant difference in atti-
tudes of society towards nurses’ role in rational drug use 
between the baseline and end measurements after four-
teen days of playing the game (F(1)=283.434, p<0.001) 
(Table 2, Fig. 3).

The statistical analysis revealed a significant improve-
ment in groups’ knowledge level of rational drug use be-
tween the initial and final assessments after a two-week 
period of game play, though it had not been presented in 
any table (t=-3.824, p<0.001 for control group; t=-35.492, 
p<0.001 for intervention group). Moreover, the increase 
in society attitudes towards nurses’ role in rational drug 
use in the intervention group (t=-7.033, p<0.001) was sta-
tistically significant, whereas the decrease in the control 
group was not statistically significant (t=1.710, p=0.090), 
not presented in any table (Fig. 3).

Fig. 3. Between-group and within-group comparison of 
measurements

Discussion
This study, assessed the impact of an educational game, 
the ‘HEALTHgain’ game, on society’s knowledge of ra-
tional drug use and their attitudes towards nurses’ roles 
in rational drug use. All over the world, people com-
monly use medications inappropriately and health 
authorities are making more effort to raise people’s 
awareness of how to use drugs rationally and change 
their improper behaviors.3 Interventions on rational 
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drug use in primary care settings are necessary to pro-
tect people from adverse events due to medication and 
promote public health.1,3,24

We found that the educational game tested in this 
study had a significant impact on people’s knowledge 
levels of rational drug use. It is already known that peo-
ple with a high level of knowledge are more likely to use 
medicines appropriately.28 Without adequate awareness 
of the risks and benefits of taking medications, as well 
as when and how to use them, it is inevitable that indi-
viduals will often not experience the desired therapeutic 
outcomes.29 A previous study showed that educational 
interventions had a positive impact on the knowledge 
levels of individuals with inadequate knowledge when 
using medicines.30 Promoting rational drug use in the 
community is among the core component to promote 
rational use of medicine. Materials to be used for the 
purpose of public education need to be designed to take 
into account cultural beliefs and the effectiveness of so-
cial factors.29 

In recent years, a significant number of educational 
games have been designed to increase knowledge levels 
about a particular medical condition. A scoping review 
revealed the importance of developing health education 
games are essential for increasing public health knowl-
edge.31 In addition to influencing a player’s attitudes and 
values around targeting medical conditions, games can 
provide them with a rich emotional experience. Games 
can easily and cheaply create a variety of realistic situa-
tions, while removing the undesirable elements of such 
circumstances, making the learning environment more 
interesting, attractive, scientific, enjoyable, and effective.32 
Therefore, providing free educational games in primary 
healthcare settings could aid people in comprehending 
the significance of medicine use rationally and in gaining 
understanding of the role that nurses play in this regard.

The World Health Organization suggested that the 
use of medicines should be incorporated into school 
curricula and adult education programs.29 Moreover, it 
is highly recommended that rational drug use should 
be included in both undergraduate Nursing curricula 
and continuous education programs.33 Nurses are ex-
pected to gain rational drug use competencies, as they 
are frontline healthcare personnel. Their role is key, giv-
en their interactions with individuals in providing care 
and engaging in broader population.34 Our study find-
ings also showed that ‘HEALTHgain’ game, a game de-
veloped by a nurse educator and four nursing students 
and tested during this study, had a statistically signifi-
cant positive impact on public attitudes towards nurses’ 
roles in rational drug use. 

Our research team believes that this research is the 
pioneering investigation on the public’s views regarding 
the involvement of nurses in promoting rational med-
ication use. A qualitative study conducted in 14 Euro-

pean countries from the perspectives of pharmacists, 
physicians, and nurses reported that assuming the du-
ties and responsibilities associated with administering 
pharmaceuticals had a beneficial effect on the overall 
quality of care provided and the outcomes of their pa-
tients.35 Nurses guide and educate the public not only in 
health care settings but in all other areas as well. Pub-
lic opinion of the nursing profession can influence both 
individuals and health policies.36 A positive public per-
ception of the health care system is crucial to enhanc-
ing the rational use of medicine in public.37 Drugs, as 
a component of this system, are tied to multiple health 
variables.38 The health care system is one of the major 
factors influencing health. Therefore, promoting a pos-
itive opinion about nurses in public could help to im-
prove adherence to treatment and increase the benefits 
derived from treatment. 

Study limitations and suggestions for further future re-
search
The study has both strengths and limitations. First, we 
only stipulated that participants must play the game at 
least three times over the 14-day period, they have un-
limited replays of the game and evaluated its effective-
ness at the end of this period. Therefore, there is a lack 
of follow-up evaluations available to support the long-
term efficacy of this intervention. Second, the game 
was developed by a nurse educator and four nursing 
students, so we suggest that it could be improved by 
working with a multidisciplinary team in the future. 
Third, this study was conducted in one province in Tur-
key, therefore the findings have limited generalisabili-
ty. Fourth, participants were recruited from a previous 
study sample, whose score was 34 or less on the Rational 
Drug Use Scale.23 Finally, there were some differences 
between the participants in the intervention and control 
groups, such as educational level, monthly income, and 
chronic diseases, that should be considered when inter-
preting the study results. Our sample characteristics and 
size were among the major strengths of this study. It is 
also recommended to plan further studies to provide 
evidence on long-term effectiveness of the games.

Conclusion 
Individuals frequently misuse prescriptions all across 
the world, thus health authorities are putting greater ef-
fort into teaching individuals how to use medications 
appropriately and safetly. Interventions on rational drug 
use are required in primary care settings to safeguard 
patients from medication-related side effects and ad-
vance public health. Our study findings revealed that 
the educational game tested in this study had a greater 
impact on both the knowledge levels of individuals and 
positive public attitudes towards a nurse’s role in rational 
drug use. We believe that offering educational games for 
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free during nursing services in primary healthcare set-
tings could help individuals understand the importance 
of the rational use of medicine and gain insight into the 
role of nurses in this aspect. We also considered that im-
proving the game through contributions from a variety 
of disciplines, designed to take into account cultural be-
liefs and the effectiveness of social factors, could help to 
increase its effectiveness in subsequent studies. 
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ABSTRACT
Introduction and aim. The objective of this study is to evaluate the nutritional status of children aged 0-24 months, and ana-
lyze its association with socioeconomic status during the COVID-19 pandemic in Morocco.
Material and methods. This cross-sectional study was carried out in the outpatient health network between 2021 and 2022, by 
taking anthropometric measurements of children in accordance with World Health Organization standards and using a ques-
tionnaire sent to consenting mothers.
Results. 1012 children were included in this study. The prevalence of overweight was 13.3%, obesity 3.2%, wasting and severe 
wasting 2.7%. The study revealed that boys had a higher prevalence of overweight compared to girls (p=0.01), while girls were 
more likely to have a normal weight than boys (p=0.001). Furthermore, a statistically significant association was observed be-
tween nutritional status and age in boys (p=0.003); however, malnutrition such as overweight and wasting increased after the 
age of 12 months in both genders. There was a significant correlation between child nutritional status, gender, and residence, 
but no significant association was found with parental education or household income.
Conclusion. This study suggests that it is important to develop strategies to improve socio-economic status in the aftermath 
of the COVID-19 pandemic.
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Introduction
Malnutrition, as defined by the World Food Program 
(WFP) refers to a condition where an individual’s phys-
ical function is compromised to the extent that they are 
unable to sustain proper bodily processes like growth, 
pregnancy, lactation, physical labor, and the ability to 
fight off and recuperate from illnesses.1 The World 
Health Organization (WHO) also defines malnutrition 
as the cellular discrepancy between the provision of nu-
trients and energy and the body’s requirement for them 
to support growth, maintenance, and specific bodily 
functions.2 Inadequate or excessive supply of essential 
nutrients can lead to the development of pathological 
conditions, including undernutrition (characterized by 
wasting, stunting, and being underweight), deficiencies 
in vitamins or minerals, as well as overweight and obe-
sity.3 The issue of malnutrition poses a substantial risk 
to the well-being of individuals and has emerged as a 
pressing public health concern, contributing to approx-
imately 45% of fatalities during childhood.4 Malnutri-
tion in infants is a critical factor that can affect a variety 
of immediate and irreversible long-term developmental 
outcomes, including growth and cognitive development 
especially in the first thousand days of life - from con-
ception until two years of age- when growth is rapid, nu-
trient requirements increase, and dietary diversification 
takes place.3,5 Throughout the initial 1000 days, the nu-
tritional status of children is influenced by a multitude 
of factors. These factors include genetics, the health and 
well-being of the mother before and after conception, 
societal norms within the community, national policies, 
and the socio-economic status of the household. The 
household socio-economic status encompasses various 
elements such as the level of education, employment 
status, income, geographic location, overcrowding, and 
gender. The severity of the outcome of early poor nutri-
tional status on a child’s current and future well-being 
is influenced by various factors such as their socio-eco-
nomic environment, the quality of nutrition they receive 
later in life, how caregivers respond to their nutrition-
al needs, and the type of childcare services available to 
them.2,5-7 Considerable theoretical and empirical studies 
have established a strong connection between social de-
terminants and the nutritional well-being of children. 
These studies suggest that socio-economic factors with-
in communities significantly impact the rates of malnu-
trition and overall health outcomes, especially among 
children under the age of five, in numerous developing 
and underdeveloped nations.8-10

The latest worldwide data on malnutrition esti-
mates from the collaboration between United Nations 
International Children’s Emergency Fund (UNICEF), 
World Health Organization (WHO), and the World 
Bank Group show that for children under 5 years of age: 
21% are stunted, about 7% are wasted and almost 6% are 

overweight.11 Moreover, from 2000 to 2017, there was 
an increase in the prevalence of stunted children under 
the age of 5 from 50.6 million to 58.7 million, while the 
number of overweight children in the same age group 
rose from 6.6 million in 2000 to 9.7 million in 2017.12 
In addition, a study based on data collected in 10 Af-
rican countries as part of the Demographic and Health 
Surveys (DHS) program between 2015 and 2019 on 
malnutrition among under-Five Children revealed that 
across the 10, the total average prevalence of stunting 
was 11.6%, the total average for wasting was 1.4% and 
the overweight total average was 4.9%.13 

Undernutrition is a pathological nutritional con-
dition that causes morbidity and mortality in children 
under five. Children afflicted by wasting experience 
compromised immunity, are vulnerable to enduring de-
velopmental impairments, and are at heightened risk of 
mortality, especially in cases of severe wasting. These 
children necessitate immediate intervention and sup-
port for survival.14,15 Likewise, over nutrition during 
childhood, such as overweight and obesity, represents a 
crucial predictive determinant of adult obesity, resulting 
in significant health problems and important comorbid-
ities. Additionally, it is estimated that overweight and 
obesity currently generate economic and social costs on 
the order of $2 trillion worldwide, with an anticipated 
rise in causal conditions and costs in the years follow-
ing the pandemic.14,16 However, this issue of malnutri-
tion can be addressed by establishing robust programs 
supported by appropriate investments aimed at strate-
gic interventions focused on child health, including the 
prevention of malnutrition, particularly during the crit-
ical 1000-day period when the risk of malnutrition is 
highest.17,18

In Morocco, as in most developing countries, mal-
nutrition in children under five remains a public health 
problem, where the rates are still on the rise. This was 
confirmed by recent data from the 2018 National Pop-
ulation and Family Health Survey, which revealed that 
the rates of moderate and severe wasting were 2, 6% 
and 1.1% compared with 2.3% and 1% respectively for 
2011, while overweight and obesity rates for the same 
age group were 10.8% and 2.9% compared with 10.7% 
and 2.6% respectively in 2011.19

In the Rabat-Salé-Kénitra region, comprising the 
Skhirat-Temara prefecture that has the highest projected 
growth rate between 2014 and 2030 (3%), the prevalence 
of wasting and overweight was estimated at 3.6% and 
10.8% respectively among children under five.20 Howev-
er, to the best of our knowledge, no research has report-
ed on the nutritional status or risk factors associated 
with children aged 0-24 months in this prefecture, de-
spite this age group falling within the critical first 1000 
days of a child’s life, which is widely recognized as a cru-
cial period for nutritional intervention. Moreover, there 
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is extensive scientific support for the 1000-day window 
as a strategic timeframe for public health intervention, 
and giving special consideration to this pediatric pop-
ulation presents a unique opportunity to promote the 
long-term growth and well-being of children.

Aim
The aim of this study is to assess the nutritional status 
of infants aged 0-24 months by determining the prev-
alence of overweight and wasting, two dimensions of 
malnutrition. In addition, we seek to explore any po-
tential association between socio-economic parameters 
and nutritional status in this population, particularly 
during the COVID-19 pandemic, which influenced the 
environment in which they were born and in their ear-
ly days of life.

Material and methods
Study settings, design, period and population
This study is a cross-sectional descriptive study that was 
conducted from May 2021 to January 2022 in urban and 
rural health centers in the prefecture of Skhirat-Temara 
in Morocco, where general medicine, nursing, maternal 
and child health monitoring, chronic disease monitor-
ing, youth and adolescent health monitoring including 
school health, health information and education ser-
vices are provided. The study concerned mother and 
child pairs who came to the health centers to have their 
children immunized in accordance with the national 
child immunization program for children.

The research received ethical approval from the Eth-
ics Committee for Biomedical Research of the Faculty of 
Medicine and Pharmacy at Mohamed V University in Ra-
bat, Morocco (ethical approval no. C68/20 issued on 18 
February 2021). Before collecting data, participants were 
fully informed about the study’s purpose, benefits, ano-
nymity and confidentiality guarantees during data han-
dling and publication, as well as their right to withdraw 
or interrupt the interview at any time. Subsequently, oral 
and written consent was obtained from all participants.

Inclusion and exclusion criteria
This study included mother-child pairs residing in the 
Skhirat-Temara prefecture, and whose child’s age was 
between 0 and 24 months.

It was excluded from the study the mother-infant 
pair whose child was born prematurely, had a history of 
infection or diarrhea within two weeks of the interview, 
had a congenital malformation or a metabolic disease 
influencing growth. The mother-child pair who refused 
to participate in the study or who had already answered 
the questionnaire was also excluded.

Sample size determination 
To ensure that the study was representative, the popula-

tion size was estimated according to the Lorenz formula 
developed by Cochran and Ardilly:21,22

n	 = 	
z²	 × 	p	 ×	(1 − p)

m²
	 

Where: n = sample size, z = 1.96 for a 95% confidence level, p = 13.2% estimated prevalence of 

childhood overweight in the region of Rabat-Salé-Kénitra, and m = the tolerated margin of sampling 

error (set at 5%). The necessary sample size for the results to be significantly representative was 

estimated at 176 participants. 

In the health centers, sampling was exhaustive for all mother-infant pairs who met the inclusion criteria. 

Our study therefore included 1012 pairs. 

 

Data collection methods  

The anthropometric data were obtained by midwives who have been trained, and informed on the 

objectives of the study, during face-to-face interviews with the mothers, using a structured questionnaire 

in Moroccan dialect, after having been tested with a dozen women to validate the comprehension of the 

items. 

Mothers were surveyed regarding the child's age and gender, as well as socio-economic factors including 

the mother's age, marital status, parents' education level (categorized as illiterate, low for primary and 

college, medium for high school, and high for university), place of residence, parents' occupation, 

monthly household income defined in reference to the Moroccan guaranteed minimum Inter-

professional income (SMIG) set at approximately 2800 Moroccan Dirhams (MAD) or $282, and medical 

coverage. 

Subsequently, the child's anthropometric measurements were taken according to standard WHO 

procedures. The variables selected were: 

Weight: the child was weighed using the digital baby scale, which has a maximum capacity of 20 kg. 

The scale was calibrated before each weighing.   

Height: this measurement was carried out using a wooden measuring board with a 1.5 m metal strip 

graduated in millimeters, and a horizontal mobile headrest. 

The measurements were taken with the minimum of clothes (nappy and underwear) and without shoes. 

The material used was the same throughout the survey. 

The body mass index (BMI) was calculated according to the formula: 

𝐵𝐵𝐵𝐵𝐵𝐵 =
Weight	(kg)
Height²	(m²)

 

The WHO BMI-for-age (BMI/A) reference curves for girls and boys (0-24 months) were used to 

calculate BMI/A z-scores, and to classify the child's corpulence into normal weight, overweight, obesity, 

wasting and severe wasting. 

For this study, overweight was defined as a weight-for-height Z-score>2 standard deviation (SD), 

obesity as a weight-for-height Z-score>3SD, wasting as a weight-for-height Z-score<-2SD and severe 

wasting as a weight-for-height Z-score<-3SD according to WHO recommendations.23 

Where: n = sample size, z = 1.96 for a 95% confidence 
level, p = 13.2% estimated prevalence of childhood over-
weight in the region of Rabat-Salé-Kénitra, and m = the 
tolerated margin of sampling error (set at 5%). The nec-
essary sample size for the results to be significantly rep-
resentative was estimated at 176 participants.

In the health centers, sampling was exhaustive for 
all mother-infant pairs who met the inclusion criteria. 
Our study therefore included 1012 pairs.

Data collection methods 
The anthropometric data were obtained by midwives 
who have been trained, and informed on the objectives 
of the study, during face-to-face interviews with the 
mothers, using a structured questionnaire in Moroccan 
dialect, after having been tested with a dozen women to 
validate the comprehension of the items.

Mothers were surveyed regarding the child’s age 
and gender, as well as socio-economic factors includ-
ing the mother’s age, marital status, parents’ education 
level (categorized as illiterate, low for primary and col-
lege, medium for high school, and high for university), 
place of residence, parents’ occupation, monthly house-
hold income defined in reference to the Moroccan guar-
anteed minimum Inter-professional income (SMIG) set 
at approximately 2800 Moroccan Dirhams (MAD) or 
$282, and medical coverage.

Subsequently, the child’s anthropometric measure-
ments were taken according to standard WHO proce-
dures. The variables selected were:

Weight: the child was weighed using the digital baby 
scale, which has a maximum capacity of 20 kg. The scale 
was calibrated before each weighing.  

Height: this measurement was carried out using a 
wooden measuring board with a 1.5 m metal strip grad-
uated in millimeters, and a horizontal mobile headrest.

The measurements were taken with the minimum 
of clothes (nappy and underwear) and without shoes. 
The material used was the same throughout the survey.

The body mass index (BMI) was calculated accord-
ing to the formula:

n	 = 	
z²	 × 	p	 ×	(1 − p)

m²
	 

Where: n = sample size, z = 1.96 for a 95% confidence level, p = 13.2% estimated prevalence of 

childhood overweight in the region of Rabat-Salé-Kénitra, and m = the tolerated margin of sampling 

error (set at 5%). The necessary sample size for the results to be significantly representative was 

estimated at 176 participants. 

In the health centers, sampling was exhaustive for all mother-infant pairs who met the inclusion criteria. 

Our study therefore included 1012 pairs. 

 

Data collection methods  

The anthropometric data were obtained by midwives who have been trained, and informed on the 

objectives of the study, during face-to-face interviews with the mothers, using a structured questionnaire 

in Moroccan dialect, after having been tested with a dozen women to validate the comprehension of the 

items. 

Mothers were surveyed regarding the child's age and gender, as well as socio-economic factors including 

the mother's age, marital status, parents' education level (categorized as illiterate, low for primary and 

college, medium for high school, and high for university), place of residence, parents' occupation, 

monthly household income defined in reference to the Moroccan guaranteed minimum Inter-

professional income (SMIG) set at approximately 2800 Moroccan Dirhams (MAD) or $282, and medical 

coverage. 

Subsequently, the child's anthropometric measurements were taken according to standard WHO 

procedures. The variables selected were: 

Weight: the child was weighed using the digital baby scale, which has a maximum capacity of 20 kg. 

The scale was calibrated before each weighing.   

Height: this measurement was carried out using a wooden measuring board with a 1.5 m metal strip 

graduated in millimeters, and a horizontal mobile headrest. 

The measurements were taken with the minimum of clothes (nappy and underwear) and without shoes. 

The material used was the same throughout the survey. 

The body mass index (BMI) was calculated according to the formula: 

𝐵𝐵𝐵𝐵𝐵𝐵 =
Weight	(kg)
Height²	(m²)

 

The WHO BMI-for-age (BMI/A) reference curves for girls and boys (0-24 months) were used to 

calculate BMI/A z-scores, and to classify the child's corpulence into normal weight, overweight, obesity, 

wasting and severe wasting. 

For this study, overweight was defined as a weight-for-height Z-score>2 standard deviation (SD), 

obesity as a weight-for-height Z-score>3SD, wasting as a weight-for-height Z-score<-2SD and severe 

wasting as a weight-for-height Z-score<-3SD according to WHO recommendations.23 

The WHO BMI-for-age (BMI/A) reference curves for 
girls and boys (0-24 months) were used to calculate 
BMI/A z-scores, and to classify the child’s corpulence 
into normal weight, overweight, obesity, wasting and se-
vere wasting.
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For this study, overweight was defined as a weight-
for-height Z-score>2 standard deviation (SD), obesi-
ty as a weight-for-height Z-score>3SD, wasting as a 
weight-for-height Z-score<-2SD and severe wasting as 
a weight-for-height Z-score<-3SD according to WHO 
recommendations.23

Table 1. Socio-economic characteristics of the population 
(n=1012)
Variables Population, n (%) 95% confidence interval (CI)

Age group of the child

0–6 months
7–12 months
More than12 months

464 (45.8)
302 (29.8)
246 (24.4)

42.9–48.9
27–32.5
21.7–27

Gender of the child
Male
Female

515 (50.9)
497 (49.1)

47.5–54
46–52.5

Age group of mothers 
18–29  year olds 542 (53.6) 50.5–56.4

30–40  year olds
More than 40  year olds

419 (41.4)
51 (5)

38.6–44.4
3.8–6.4

Residence 

Urban
Rural 

894 (88.3)
118 (11.7)

86.3–90.2
9.8–13.7

Marital status

Married 997 (98.5) 97.7–99.2

Not married 15 (1.5) 0.8–2.3

Mother’s education level
Illiterate
Low
Medium 
High

167 (16.5)
490 (48.4)
174 (17.2)
181 (17.9)

14.2–19
45.3–51.3
15–19.6

15.7–20.2

Father’s education level
Illiterate
Low
Medium 
High

118 (11.7)
506 (50)

222 (21.9)
166 (16.4)

9.8–13.7
47–53.2

19.4–24.4
14.1–18.7

Mother’s occupation 
Housewife
Civil servant/Employee
Self-employed

844 (83.4)
134 (13.2)

34 (3.4)

81–85.6
11.3 - 15.5

2.3–4.5

Father’s occupation
Day laborer
Civil servant/Employee
Self-employed
Unemployed

178 (17.6)
553 (54.6)
268 (26.5)

13 (1.3)

15.4–20.1
51.4–57.7
23.8 - 29.2

0.7–2.1

Monthly household income

<$282 426 (42.1) 38.9–45

$282–$504
>$504

369 (36.5)
217 (21.4)

33.4–39.5
19–24.1

Statistical analysis
The results were analyzed using the Jamovi statistical 
software, version 2.3.16. Quantitative variables with 
asymmetric distributions were expressed as median and 
quartile (age, weight, height and BMI of children), and 
compared by the Mann-Witney U test. Categorical vari-
ables were expressed as numbers and percentages, and 
then compared by the Chi-square test of independence 
or Fisher’s exact test. Significance was set at a p value 
<0.05 for all statistical tests.

Results
Socio-economic characteristics of the mother-child pop-
ulation
Our study involved 1012 children. The analysis of so-
cio-economic characteristics (Table 1) revealed a slight 
preponderance of boys (50.9%) with a male to female sex 
ratio of 1.04. The age distribution showed that 45.8% of 
the children were between 0 and 6 months old. More than 
half of the mothers were between 18 and 29 years old. The 
majority of the children lived in urban areas with married 
mothers in 98.5% of cases, housewives in 83.4% of cases 
and with more than half of the civil servant or employ-
ee fathers (54.6%).  About two-third of the mothers and 
fathers were illiterate or had low education level (64.9% 
and 61.7% respectively). Around 42.1% of the children 
had parents with a monthly income below the guaranteed 
minimum wage (SMIG) set at $282 (Table 1).

Anthropometric data of the child population
Analysis of the children’s anthropometric data present-
ed in Table 2 showed a statistically significant difference 
in medians for weight (p<0.001), height (p=0.009) and 
BMI (p<0.001) compared to the child’s gender. 

Table 2. Anthropometric characteristics of the child 
population*

Variable
Global analysis

Me [Q1-Q3]†

Population of children n=1012
p‡

Boys (n=515) Girls (n=497)

Age (months) 8 [3–12] 8 [3–12] 7 [3–12] 0.422

Weight (kg) 8.27 [6–9.9] 8.58 [6.3–10.3] 7.9 [5.5–9.6] <0.001

Height (m) 0.68 [0.6–0.7] 0.69 [0.6–0.7] 0.66 [0.5–0.7] 0.009

BMI (kg/m2) 16.91 [15.5–18.3] 17.31 [15.8–18.6] 16.77 [15.3–17.9] <0.001

* † – values are presented in median and quartile, ‡ – Mann-
Whitney U test is used, a p-value<0.05 was statistically 
significant

Concerning the children’s corpulence, the preva-
lence of overweight was 16.5% (13.3% for overweight 
and 3.2% for obese). Boys were more overweight than 
girls with a significant association (p=0.01), and also 
more obese but without any significant difference 
(p=0.32). On the other hand, the proportion of nor-
mal weight was significantly higher in girls compared to 
boys (84.9% versus 76.7%; p=0.001). (Table 3).

Table 3. Distribution of the nutritional status among 
children according to BMI (n=1012)*

Variable Global analysis
Population of children, n (%)

p
Girls (n=497) Boys (n=515)

Normal weight (%) 817 (80.7) 422 (84.9) 395 (76.7) 0.001

Overweight (%) 135 (13.3) 53 (10.7) 82 (15.9) 0.01

Obesity (%) 32 (3.2) 13 (2.6) 19 (3.7) 0.32

Emaciation & severely 
emaciation (%)

28 (2.7) 9 (1.8) 19 (3.7) 0.06

* Chi2 test was used, a p-value<0.05 was statistically 
significant
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In addition, the distribution of nutritional status by 
age and sex of the child (Fig. 1) indicated that there is a 
statistically significant relationship between nutritional 
status and age in boys (p=0.003; Fig. 1a) and the prev-
alence of overweight increases progressively with age. 
From the age of 12 months, an increase in the preva-
lence of wasting reappears for both genders (3.9% for 
boys and 1.7% for girls) at the detriment of normal 
weight.

 
Fig. 1. Distribution of nutritional status by age and sex of the child, A: distribution for boys, B: 

distribution for girls 

 

The association between the socio-economic characteristics of the population sample and the 

nutritional status of children 

The association analysis between the socio-economic characteristics of the mother-child population and 

the nutritional status of the children (Table 4) revealed that more than half of overweight and obese 

children (65.3%) were older than six months, while 67.9% of emaciated or severely emaciated children 

were in their first six months of life. Indeed, a significant relationship between the child's age and 

nutritional status was found (p=0.001). The prevalence of overweight and obesity was significantly 

higher in urban children than in rural children (84.3% versus 15.7%; p=0.03). Moreover, the prevalence 

of overweight/obesity and wasting/severely wasting was higher in children whose monthly household 

income was below the SMIG, with no significant difference. However, our results did not reveal any 

significant association between children's nutritional status and mother's or father's level of education 

(p=0.26 and p=0.28 respectively). 
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Fig. 1. Distribution of nutritional status by age and sex of 
the child, A: distribution for boys, B: distribution for girls

The association between the socio-economic character-
istics of the population sample and the nutritional sta-
tus of children
The association analysis between the socio-econom-
ic characteristics of the mother-child population and 
the nutritional status of the children (Table 4) revealed 
that more than half of overweight and obese children 
(65.3%) were older than six months, while 67.9% of 
emaciated or severely emaciated children were in their 
first six months of life. Indeed, a significant relationship 
between the child’s age and nutritional status was found 
(p=0.001). The prevalence of overweight and obesity 
was significantly higher in urban children than in rural 
children (84.3% versus 15.7%; p=0.03). Moreover, the 
prevalence of overweight/obesity and wasting/severely 
wasting was higher in children whose monthly house-
hold income was below the SMIG, with no significant 
difference. However, our results did not reveal any sig-
nificant association between children’s nutritional status 
and mother’s or father’s level of education (p=0.26 and 
p=0.28 respectively).

Discussion
The present study was designed to examine the relation-
ship between socioeconomic status and the nutritional 
status of children up to the age of 24 months. However, 
due to the lack of sufficient research on the nutritional 
status of children up to the age of 24 months, the com-

Table 4. Distribution of the nutritional status of children 
according to socio-economic characteristics (n=1012)

Characteristics

Population of children

pNormal
n=817

Overweight/
Obesity
n=167

Wasting/Severely 
wasting

n=28

Child age
0–6 month
7–12 month
More than 12 month

387 (47.3)
244 (29.9)
186 (22.8)

58 (34.7)
56 (33.5)
53 (31.8)

19 (67.9)
2 (7.1)
7 (25)

0.001†

Mother’s age
18–29 old year
30–40 old year
More than 40 old year

440 (53.9)
336 (41.1)

41 (5)

88 (52.7)
71 (42.5)

8 (4.8)

14 (50)
12 (42.9)

2 (7.1)

0.94‡

Residence
Urban
Rural

725 (88.7)
92 (11.3)

141 (84.3)
26 (15.7)

28 (100)
0 (0)

0.03‡

Marital status
Married
Not married

803 (98.3)
14 (1.7)

167 (100)
0 (0)

27 (96.4)
1 (3.6)

0.12‡

Mother’s level education
Illiterate 
Low
Medium
High
Father’s level education
Illiterate
Low
Medium
High

136 (16.6)
396 (48.5)
142 (17.4)
143 (17.5)

96 (11.7)
405 (49.6)
183 (22.4)
133 (16.3)

25 (15)
76 (45.5)
31 (18.6)
35 (21)

16 (9.6)
84 (50.3)
37 (22.1)
30 (18)

6 (21.4)
18 (64.3)

1 (3.6)
3 (10.7)

6 (21.4)
17 (60.7)

2 (7.2)
3 (10.7)

0.26‡

0.28‡

Mother’s occupation
Housewife
Employee/civil servant
Self-employmen
Father’s occupation
Day laborer
Employee/civil servant
Self-Employment
Unemployed

681 (83.3)
111 (13.6)

25 (3.1)

144 (17.6)
449 (55)

212 (25.9)
12 (1.5)

136 (81.4)
22 (13.2)

9 (5.4)

24 (14.4)
92 (55.1)
50 (29.9)

1 (0.6)

27 (96.4)
1 (3.6)
0 (0)

10 (35.7)
12 (42.9)
6 (21.4)

0 (0)

0.25‡

0.23‡

Monthly household 
income
< $282
$282–$504
>$504

342 (41.9)
301 (36.8)
174 (21.3)

67 (39.8)
58 (34.7)
42 (25.1)

17 (60.7)
10 (35.7)

1 (3.6)

0.09†

* values are presented in frequencies and percentages, † – 
Chi2 test, ‡ – Fisher’s exact test were used, a p-value<0.05 
was statistically significant

parison of the results of this study was extended to the 
age of 59 months. The results showed that malnutrition 
is a problem for the sample of children in this study. In 
fact, the prevalence of overweight, obesity, wasting and 
severe wasting were 13.3%, 3.2%, and 2.7%, respective-
ly. These results were lower than those of the study con-
ducted by Habibi et al among children under 24 months 
of age, where the prevalence of overweight, wasting 
and severe wasting was 22% and 4.7% respectively.24 
However, these results were similar to those report-
ed by the Moroccan national nutrition survey of chil-
dren aged 6-59 months in 2019 for wasting and severe 
wasting, the prevalence of which was 2.8% and remains 
well below the global wasting prevalence recorded in 
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2022 (6.8%) and the 2025 global nutrition target of re-
ducing and maintaining wasting below 5%.25,26 In this 
regard, the Ministry of Health has introduced interven-
tions suggesting a reduction in acute malnutrition by 
placing nutrition at the heart of the key actions of the 
2025 Health Plan, with the institutionalization of a Na-
tional Nutrition Program (PNN), which sets out new 
ambitions in terms of prevention, care and nutritional 
education, to improve the nutritional status of the Mo-
roccan population and contribute to ensuring its phys-
ical, mental and psychosocial well-being.27 With regard 
to overweight and obesity, the current results are higher 
than those of the same study, in which the prevalence of 
overweight was 12.7%, indicating the persistence of nu-
tritional problems and the emergence of weight-related 
disorders. Specifically, overweight and obesity are con-
sidered by the World Health Organization to be a risk 
factor for non-communicable diseases, meaning that 
greater efforts are needed to get closer to the target of 
5.5% overweight prevalence set for 2025.12,26 Also, the 
results of study in Turkey on children under five years 
indicated a lower prevalence of overweight and obesi-
ty (9%).28 Similarly, a study conducted in Vietnam for 
children under 24 months of age showed that the prev-
alence of overweight was 10.7%.29 Nevertheless, the re-
sults of a study carried out in South Africa indicate a 
prevalence of overweight and obesity of 17.3%, higher 
than that reported in this study.30 This variation may be 
explained by differences in environmental or individu-
al factors of participants in different countries, such as 
socio-economic status, nature of the diet and perina-
tal background.31 It should also be highlighted that the 
study was conducted during the COVID-19 pandemic 
where the majority of children in the study population 
were born, where rates of job loss and unemployment 
had increased and sedentary lifestyle linked to confine-
ment was prevalent. This situation could be harmful 
to the development of healthy behaviors in this pedi-
atric population and consequently contribute to the 
increased prevalence of childhood wasting and over-
weight among vulnerable families.32

There are conflicting reports in the literature re-
garding the role of gender on malnutrition. In fact, the 
results of the present study showed that boys are signifi-
cantly more overweight than girls (p=0.01). This result 
is consistent with that of the previous national survey of 
2019, and with other studies conducted with a majority 
of children ≤24 months of age.12,33,34 However, the Nige-
rian study revealed no statistically significant associa-
tion between nutritional status and gender.35 This would 
suggest that behavioral and cultural patterns might con-
tribute to this result.

When nutritional status was assessed by age group, 
it appeared that the prevalence of overweight increased 
continuously in boys up to the age of 24 months and 

in girls up to the age of 12 months, which is consistent 
with the results of previous surveys. Wasting was more 
pronounced in the first year of life in both sexes with an 
increase in boys than girls. This result is inversely relat-
ed to age and gender in studies where the rate of wast-
ing is higher after 12 months in girls than in boys.36,37 
In line with these results, this study found a significant 
relationship between nutritional status and the child’s 
age. Therefore, prevention of malnutrition and moni-
toring of the nutritional status of children from 0 to 24 
months of age are particularly important to ensure op-
timal growth and to avoid possible adverse effects in 
adulthood, since, this period marks the transition from 
milk-based to solid and diversified diets may allow mal-
nutrition to set in.14,36,38 This last can lead to intellectual 
and cognitive developmental delays and even long-term 
disabilities, which might affect productivity and wealth 
creation. Similarly, it can also lead to chronic non-com-
municable diseases in adulthood causing a heavy bur-
den on health systems.39 

Many authors have documented the impact of so-
cio-economic status on the nutritional status of children 
from conception as a principal determinant of nutrition-
al success.36 It was generally defined as a combination of 
economic, social and occupational factors assessed by in-
come or wealth, education and occupation respective-
ly.40 In this study, among overweight or obese children, 
the highest prevalence was observed among urban chil-
dren, with a statistically significant difference (p=0.03; 
Table 4). This result is also in line with the statements of 
the High Commission for Planning which reported that 
overweight affects more urban than rural children (11.7% 
versus 9.7%), as well as with the results reported in oth-
er studies.41,42 These results could be explained by the 
increased availability of commercialized products con-
taining high-energy additives in large cities, and by the 
replacement of breast milk by artificial milks and sweet-
ened drinks.43 Consequently, these highlighted the need 
for targeted interventions and policies to address dispar-
ities and inequalities in nutritional outcomes between 
different regions and populations, with the aim of pro-
moting equitable and enhanced health for everyone.44

Furthermore, parental education and employment 
are considered to determine the wellbeing of a family 
and to influence health behaviors, such as specific eating 
habits and, knowledge and beliefs about health and nu-
trition.40 According to the results of this study, the ma-
jority of children affected by wasting and severe wasting 
had mothers who were illiterate or had a low level of ed-
ucation. This is consistent with several studies that iden-
tify maternal education and maternal weaknesses such 
as inadequacy, inaccessibility to maternal health ser-
vices, and precariousness as causal factors of nutritional 
disparities between regions, as well as one of the most 
important predictors of healthy growth and protection 
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against child malnutrition.34,45 In other words, consid-
ering that mothers with higher levels of education have 
better health-seeking behavior and are able to access and 
comply with written medical instructions may explain 
this result.46 This implies giving particular importance 
to strengthening and expanding the geographical reach 
of healthcare policies in terms of prevention, early diag-
nosis of cases, and tailored treatment and follow-up for 
each nutritional issue. Furthermore, involving mothers 
through education and raising awareness about child-
hood malnutrition issues remains a key approach to 
promoting child health.

For income and wealth, studies have found that 
children whose families are wealthy are more affected 
by overweight than children whose families are poor.29 
However, the current research revealed that more than 
one-third of obese and overweight children, as well as 
60.7% of wasted and severely wasted children, lived in 
households with a monthly income less than the mini-
mum wage, while the difference was not statistically sig-
nificant. This suggests that low economic status may be 
a risk factor for both overweight and wasting in chil-
dren, and that malnutrition is prevalent throughout 
poor families and, low- and middle-income households 
in developing countries such as Morocco.39,40,47,48

Study limitations
The study is not free of limitations either. The first one is 
related to the nature of cross-sectional study, which de-
scribes relationship, and point estimates of prevalence, 
without any inference of causality. The second limita-
tion could be associated with the possibility of having 
committed errors regarding the height measurements of 
the child in the lying position, which can be considered 
as a human error. A third limitation is that this study 
only explored the relationship between socio-econom-
ic status and malnutrition, although this may be influ-
enced by other cultural and behavioral parameters of 
nutrition during the first 1000 days, which could be the 
subject of future studies.

Conclusion 
The current study revealed the malnutrition problem in 
children up to the age of 24 months, where the preva-
lence of overweight, obesity, wasting and severe wasting 
were 13.3%, 3.2% and 2.7% respectively. In addition, the 
study provided significant results concerning the nutri-
tional status of children and their socio-economic sta-
tus. These results can be used not only to supplement 
previous studies carried out in Morocco in order to as-
sess the epidemiological situation in relation to other 
countries, but also to evaluate and update the actions 
of the national nutrition program in relation to what re-
mains to be improved.
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ABSTRACT
Introduction and aim. Orthopedic surgeries often require acquiring cancellous bone grafts, commonly sourced from the iliac 
crest. Traditional harvesting methods pose risks of donor site morbidity, prompting interest in minimally invasive techniques. 
This study introduces and evaluates the efficacy and safety of a percutaneous technique using a tap and drill sleeve for iliac 
crest bone graft harvesting. This study aims to assess outcomes and complications associated with a minimally invasive percu-
taneous technique for iliac crest bone graft harvesting through a retrospective analysis of twenty patients undergoing upper 
limb reconstructive surgery.
Material and methods. A retrospective analysis was conducted on twenty patients who underwent upper limb reconstructive 
surgery between January and March 2023. The technique involved making a bone deep stab incision, precisely positioning 
a drill and tap sleeve, utilizing controlled tapping techniques, and extracting the graft. Post-operative assessments included 
evaluating pain levels, ambulation, and patient satisfaction. 
Results. The minimally invasive percutaneous technique demonstrated favorable outcomes, with reduced donor site morbid-
ity observed. Within 24 hours post-operatively, 70% of patients reported low visual analogue scale scores, and 80% regained 
normal walking ability. No instances of post-operative paresthesia were reported.
Conclusion. The examined minimally invasive percutaneous technique for iliac crest bone graft harvesting showed reliability 
and safety, particularly in low resource settings. Utilizing basic orthopedic tools such as tap and drill sleeves offers accessibil-
ity and affordability. This approach could effectively mitigate donor site morbidity in orthopedic reconstructive treatments.
Keywords. bone grafting, donor site morbidity, iliac crest, minimally invasive technique, percutaneous, tap and drill sleeve
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Introduction
Bone grafting procedures are routine in orthopedic 
surgeries, often requiring the acquisition of cancellous 
bone grafts. An autograft is usually preferred because 
it possesses osteogenic, osteoconductive, and osteoin-
ductive properties. Additionally, its usage helps prevent 
graft rejection and the transmission of viral infections.1 
The iliac crest is often the preferred source of autoge-

nous bone grafts due to its abundance.2 However, tra-
ditional harvesting techniques pose significant risks of 
donor site morbidity, including pain, neurovascular in-
jury, and prolonged recovery.3 In response, researchers 
have increasingly shown interest in developing mini-
mally invasive methods to address these concerns. The 
classic approach to iliac crest bone harvesting involves 
a larger incision and the use of specialized tools such as 
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Steinmann pin, chisels and osteotomes, which may not 
be readily available in all surgical settings.4 In contrast, 
minimally invasive techniques utilize basic orthopedic 
tools, such as a drill fitted with a tap sleeve, to achieve 
graft extraction with reduced tissue trauma and shorter 
recovery times.

This paper aims to introduce a minimally invasive 
percutaneous technique for harvesting iliac crest bone 
grafts, utilizing a tap and drill sleeve, and compare its 
efficacy and safety with traditional harvesting meth-
ods. By conducting a retrospective analysis of twenty 
patients undergoing upper limb reconstructive surgery. 
We seek to evaluate the outcomes and complications 
at the donor site associated with this novel approach. 
By emphasizing affordability, accessibility, and reduced 
morbidity particularly in scenarios where access to spe-
cialized instruments is limited. We aim to contribute to 
the ongoing optimization of orthopedic reconstructive 
treatments.

Aim
A retrospective study of twenty patients undergoing re-
constructive surgery on the upper limbs demonstrates 
favorable outcomes with reduced donor site morbidity. 
The presented method entails thorough preparation of 
the iliac crest, a bone deep stab incision, and graft ex-
traction utilizing a drill equipped with a tap sleeve. The 
study uncovers the potential benefits of this minimally 
invasive approach in mitigating typical concerns associ-
ated with iliac crest bone graft harvesting.

Material and methods
A retrospective examination analyzed 20 patients (15 
males and 5 females) who underwent bone grafts for 
various upper limb reconstructive procedures be-
tween Jan 2023 and Mar 2023. Each patient provid-
ed written informed consent for publication. When 
assessing bone graft volume requirements, the sur-
geon considered factors such as bone loss, degree of 
comminution, and post-fixation fracture gap. Graft-
ing the transplant according to each patient’s specific 
requirements ensured optimal outcomes. Patients po-
sitioned supine or lateral depending on the location of 
the fracture. Sterility maintained by cleaning the an-
terior iliac crest with a povidone-iodine solution and 
covering the donor site.

Results
The process of initiating the minimally invasive bone 
graft harvesting technique involved creating a bone 
deep stab incision, approximately 2 cm in length, direct-
ly above the widest area of the iliac crest (Fig.1).

To safeguard the integrity of the lateral femoral cu-
taneous nerve, this incision was carefully placed away 
from the anterior superior iliac spine (ASIS) using a sur-

gical blade No. 11. By palpating the surfaces of the il-
iac crest, precise positioning of a 3.5mm drill and tap 
sleeve with base teeth at the midpoint of the crest was 
achieved. This ensured accurate placement for subse-
quent steps in the procedure. To optimize alignment be-
tween the drill sleeve edge and the core bone, employ 
meticulous rotational adjustments and controlled tap-
ping techniques. This ensures direct contact between 
the drill sleeve and the core bone (Fig. 2).

Fig. 1. Bone-deep stab incision positioned above the 
widest point of the iliac crest

Fig. 2. Palpation-guided drill placement with meticulous 
adjustments for optimal alignment with core bone

Employing gentle hammering followed by screw-
ing to initiate the fracture of the core. Subsequently, 
the sleeve was adjusted through either hammering or 
screwing into the crest, tailored according to the size of 
the defect and the specific needs of the patient.

Rotating the sleeve in a 360-degree arc facilitated 
the entrapment of the core graft within the sleeve, af-
ter which we expelled it along with the core bone. Ad-
ditional crestal perforations were made as necessary 
to enable the acquisition of multiple corticocancellous 
bone pegs. The core cancellous bone is pushed out from 
the sleeve along with the core bone. Average extracted 
core bone size is approximately 1.5 cm (Fig. 3). 

The wound closure entailed using a full thickness 
1-0 nylon suture, supplemented with absorbent dress-
ing (Fig. 4).   
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In terms of bone grafts, 40% of patients received 
grafts from their left crests, whereas 60% received grafts 
from their right. Stable fixation required bone grafting 
for four ankle fractures, two humerus fractures, one lat-
eral condyle fracture, and thirteen forearm fractures. 
Post-operatively, visual analogue scale scores over 24 
hours indicated that 70% of individuals reported a score 
of 0, while 15% reported a score of 1, 10% reported a 
score of 2, and 5% reported a score of 4. No post-op-
erative reports of paresthesia were recorded. Within 24 
hours, 80% of patients with upper limb fractures re-
gained normal walking ability, while the remaining 20% 
required assistance for up to 72 hours. Moreover, all pa-
tients were satisfied with the aesthetic outcome of the 
procedure.

Fig. 3. A cylindrical shaped cancellous bone graft delivered 
by tap sleeve

Fig. 4. Wound closure performed with a full-thickness 1-0 
nylon suture, complemented by absorbent dressing

Discussion
Bone grafting is one of the most common procedures 
performed in orthopedic surgery. Bone graft harvest-
ing from iliac donor sites can cause complications, such 
as pain, neurovascular injury, and avulsion fractures.5 
Minimally invasive techniques, such as the custom bone 
graft harvester, allow harvesting of autologous bone 
from the iliac crest, potentially reducing morbidity in 
fusion procedures.6 Drill tap sleeve techniques result in 
fewer complications, reduce hospitalization durations, 

and earlier ambulation compared to traditional open 
harvesting methods. It also linked with less postopera-
tive pain, local tenderness, discomfort on walking, and 
sensory disturbances.7 Various sophisticated bone har-
vesting instruments available on the market are quite 
expensive. Accessing such tools might not always be 
possible, especially in a remote location having basic 
amenities.

The percutaneous method entails making a bone 
deep stab incision, approximately 2 cm in length, over 
the widest portion of the iliac crest, which is smaller 
compared to the traditional classic technique involv-
ing a larger incision providing direct access to the iliac 
crest, with the incision size typically varying but gener-
ally being larger than the percutaneous approach.8 Cur-
rent technique utilizes a 3.5mm tap sleeve with a drill 
for graft harvesting, relying on basic orthopedic operat-
ing room tools, whereas the classic harvesting technique 
typically employs specialized tools like Steinmann pin, 
chisels and osteotomes to create a larger bone graft.9 Ili-
ac crest is cleansed with a povidone-iodine solution, and 
the donor site is covered during the procedure, while 
the other technique may require preparation of a larg-
er area and more extensive cleaning owing to the larger 
incision.10 Our method aims to mitigate donor site mor-
bidity, such as discomfort, hematoma, infection, nerve 
damage, and iliac crest fractures, contrasting with the 
traditional technique, which is linked to greater donor 
site morbidity due to the larger incision and more in-
vasive instruments used. The study highlights fluctu-
ating levels of postoperative pain, with many patients 
achieving low VAS scores within 24 hours and regain-
ing normal walking ability within the same timeframe. 
This contrasts with potential variations in postoperative 
pain, increased discomfort, and a prolonged recovery 
period in the classic technique.

Conclusion
The findings of this study suggest that the examined ap-
proach can harvest bone grafts reliably and safely, espe-
cially in low demand scenarios. Drill tap sleeves emerge 
as an essential tool for our method particularly in set-
tings with limited access to complex instruments, such 
as peripheral environments with only basic amenities. 
Additionally, their widespread availability entails no ex-
tra expenses. We propose that embracing a minimally 
invasive approach to graft harvesting could reduce do-
nor site morbidity. Our institution has extensively em-
ployed the technique outlined in this study confirming 
its efficacy and practicality over an extended period.
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ABSTRACT
Introduction and aim. Diabetes mellitus is a major health concern around the world and requires new management strategies. 
Several investigations have shown the connection between a lack of vitamin D and diabetes and its complexities. The objective 
of this review was to investigate the impact of vitamin D on maintaining glucose levels. 
Material and methods. The material and methods section of this review involved conducting a literature review. This process 
included searching databases such as PubMed Crossref, Google Scholar, Scopus, Web of Science, Embase, and the Cochrane 
Library for studies examining the relationship between vitamin D levels and complications of diabetes. These databases were 
selected to ensure a comprehensive exploration of the existing literature to provide a comprehensive analysis of the relation-
ship between vitamin D status and diabetic complications.
Analysis of the literature. Vitamin D plays an important role in preventing macrovascular and microvascular complications 
such as diabetic retinopathy, diabetic neuropathy, diabetic kidney disease, and diabetic foot ulcer in people with diabetes mel-
litus. Correcting vitamin D deficiency through optimal dosages of vitamin D supplements is an effective way to address the 
management and prevention of macrovascular and microvascular complications in diabetic individuals.  This review empha-
sizes the critical importance of vitamin D supplementation for individuals with diabetes mellitus as it significantly maintains 
optimal blood glucose levels and reduces diabetes-associated risks.
Conclusion. Vitamin D is vital for managing and preventing diabetes complications. It stabilizes blood glucose levels and re-
duces risks of complications like retinopathy, neuropathy, kidney disease, and foot ulcers. Including it in diabetes management 
is crucial for better health outcomes.
Keywords. diabetes mellitus, diabetic complications, vitamin D deficiency
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Introduction
Diabetes mellitus is a chronic metabolic condition in 
which blood glucose levels increase due to an absolute 
or relative impaired ability to produce insulin and may 
be associated with peripheral resistance to the action 
of insulin.1 Due to the increasing incidence of diabe-
tes mellitus, it is a major health concern worldwide.2 
Vitamin D is vital in bone health, immune function, 
and calcium regulation.3 In addition to this function, 
most related studies have shown promising results for 

the correlation between Vitamin D  and diabetes melli-
tus.4 For example, a cross-sectional study by Vijay et al. 
found that individuals with diabetes mellitus had sig-
nificantly lower levels of vitamin D compared to those 
without the condition.5 Another study conducted by 
Wu et al. explores factors such as age, ethnicity, life-
style habits, genetics, and seasonal variation i.e. vita-
min D deficiency mostly occurs during winter which 
is also linked to the progression of type 2 diabetes mel-
litus (T2DM).6 A meta-analysis conducted by Hu et al. 

https://creativecommons.org/licenses/by/4.0/
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demonstrated that vitamin D supplementation was as-
sociated with improved glycemic control.7 Therefore, 
due to the increasing prevalence of diabetic complica-
tions, it is important to determine the role of vitamin 
D in the prevention and management of diabetic com-
plications in diabetic individuals.8 However, the asso-
ciation between vitamin D levels and diabetes mellitus 
complications in diabetic individuals is still under in-
vestigation.

Aim
This review aimed to investigate the impact of vitamin 
D on maintaining glucose levels and preventing compli-
cations in individuals with diabetes mellitus.

Material and methods
The material and methods section of this review in-
volved conducting a literature review. This process in-
cluded searching databases such as PubMed Crossref, 
Google Scholar, Scopus, Web of Science, Embase, and 
the Cochrane Library for studies examining the rela-
tionship between vitamin D levels and complications 
of diabetes. These databases were selected to ensure a 
comprehensive exploration of the existing literature to 
provide a comprehensive analysis of the relationship 
between vitamin D status and diabetic complications.

Analysis of the literature
Vitamin D and its importance
Vitamin D is a fat-soluble vitamin that is also called 
calciferol and has two primary forms that are D2 and 
D3.8–10 Both vitamin D2 and D3 are biologically inac-
tive forms that are activated by two enzymatic reactions 
in the liver and kidney.9,10 Vitamin D2 (ergocalciferol) 
cannot be produced within the human body so it can 
be generated from either plants or supplements. Vita-
min D2 and D3 both help in calcium and phosphorus 
absorption.8,10 Vitamin D3 (cholecalciferol) synthesis 
occurs in the skin through the action of ultraviolet B 
(UVB) radiation.9–12 Vitamin D3 can be obtained from 
dietary sources such as fatty fish, eggs, and dairy. Cal-
cidiol, also known as 25(OH)D, is a form of vitamin D 
used to assess vitamin D levels.12 It acts as an interme-
diary before being converted to calcitriol.8,9,11 Calcitriol 
(1,25 (OH)2) is the active form of vitamin D.9–11

A deficiency in vitamin D is a serious concern that 
can be worsened by factors such as limited sunlight ex-
posure, lower dietary intake, malabsorption, and chron-
ic disease related to the liver or kidney.10–12 It is necessary 
to recognize the consequences of low vitamin D levels 
for public health to increase awareness and implement 
strategies, especially in areas with limited sunlight and 
different lifestyles.13 

This study aims to provide novel insights into the 
association between vitamin D deficiency and diabetes 

mellitus and explore potential mechanisms and thera-
peutic implications.

The relationship between vitamin D and diabetes
Pancreatic beta cells are responsible for insulin produc-
tion and also express vitamin D receptors.14 Therefore, 
various studies have been conducted to investigate the 
relationship between vitamin D deficiency and diabetes 
which is a favorable area of research. Low levels of vita-
min D are associated with insulin-related issues such as 
insulin resistance and impaired insulin secretion which 
are important factors in diabetes.14 Additionally, vita-
min D protects against autoimmune mechanisms that 
lead to diabetes.3,15 In contrast, some studies conducted 
by Szymczak-Pajor et al., Xiao et al., and Zhao et al. sug-
gest that vitamin D supplementation could be beneficial 
for preventing and managing diabetes and diabetes-as-
sociated complications.14,16

Vitamin D insufficiency is linked to diabetes com-
plications such as diabetic foot ulcers, diabetic retinopa-
thy, diabetic neuropathy, and diabetic kidney disease.16,17 
However, well-designed clinical trials with detailed 
studies are needed to determine the underlying mech-
anism involved.

HbA1c and vitamin D
Hemoglobin A1c (HbA1c) is used for diagnostic purpos-
es to determine whether a patient has diabetes mellitus if 
the blood sugar levels are abnormally elevated over the 
previous 2 to 3 months.18 Monitoring HbA1c levels is es-
sential in reducing the risk of complications associated 
with diabetes for guiding the treatment and management 
of the condition.18 Recent studies have shown that high-
dose vitamin D supplements can help reduce HbA1c lev-
els and improve blood glucose levels by enhancing beta 
cell function and insulin sensitivity and reducing inflam-
mation.14,19 Obesity is linked to vitamin D deficiency and 
insulin resistance.20 In addition to insulin sensitivity and 
anti-inflammatory properties, it’s worth noting that there 
is substantial evidence to the contrary regarding the as-
sertion that vitamin D helps in muscular function, as sug-
gested by studies such as Bislev et al.21 Specifically, vitamin 
D strengthens skeletal muscles that enhance glucose uti-
lization by promoting insulin sensitivity and facilitating 
glucose transport into muscle cells. That leads to efficient 
glucose utilization and stable HbA1c results.21–23 Howev-
er, further research is needed to determine the optimal 
dosage and duration of vitamin D for effectively manag-
ing HbA1c levels in diabetic individuals.

Diabetic peripheral neuropathy and vitamin D
Diabetic peripheral neuropathy (DPN) is a condition 
that causes nerve damage and affects both sensory and 
motor functions. DPN presents with symptoms such as 
tingling, numbness, and weakness in the extremities.24 
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Numerous studies have demonstrated a correlation be-
tween inadequate levels of vitamin D and neuropath-
ic symptoms in patients with diabetes mellitus. These 
findings suggest that vitamin D deficiency may wors-
en DPN by increasing oxidative stress and inflamma-
tion, which can exacerbate nerve damage.25 Vitamin D 
protects nerves by reducing oxidative stress, facilitat-
ing nerve tissue repair, and maintaining calcium bal-
ance.25,26 Additionally, it promotes the immune system 
by reducing inflammation through the reduction of 
oxidative stress and helps in managing DPN.26 Nerve 
growth factor (NGF) is necessary for nerve tissue regen-
eration and deficiency in vitamin D is associated with 
decreased NGF levels.27 Studies conducted by Putz et al., 
Habib et al. and Ou et al. have conducted studies ex-
ploring the relationship between vitamin D and diabetic 
neuropathy, highlighting its potential therapeutic impli-
cations.25,28 Therefore, several studies suggest that restor-
ing vitamin D levels or promoting NGF expression may 
improve nerve impairment and can be used for the ther-
apeutic management of DPN.26,28

Thus, vitamin D can play a protective role in DPN 
by reducing oxidative stress, facilitating nerve tissue re-
pair, and maintaining calcium balance which will be 
a useful resource for managing and preventing DPN.

Diabetic nephropathy or diabetic kidney disease and vi-
tamin D
Diabetic nephropathy is also known as diabetic kidney, 
and this is a condition in which deterioration of kidney 
function results from an increased excretion of urine al-
bumin or a decreased glomerular filtration rate (GFR).29 
Several studies suggest that a low level of vitamin D can 
cause the overexpression of renin.30 This overexpression 
can ultimately lead to the activation of the renin-angio-
tensin-aldosterone system (RAAS), which contributes 
to kidney damage.30 Another possible way that a low lev-
el of vitamin D can cause diabetic kidney disease (DKD) 
is by progressing to kidney damage via renal fibrosis 
and impairing podocyte function, which leads to glo-
merular damage and proteinuria.31,32 Studies conducted 
by Zhang ZH et al. (2020) on animals have shown that 
vitamin D deficiency increases the levels of fibrogenic 
factors and collagen deposition, which promotes renal 
fibrosis.32 Therefore, managing vitamin D deficiency is 
essential in treating diabetic kidney disease.

Diabetic foot ulcer and vitamin D
The practical guidelines formulated by the Internation-
al Working Group on the Diabetic Foot (IWGDF) de-
fined diabetic foot ulcer (DFU) as symptoms secondary 
to current or previous diabetes, including skin chapping, 
ulceration, infection, or destruction of foot tissue.33 

Vitamin D helps in wound healing through its an-
ti-inflammatory effects.16,34,35 Vitamin D receptor (VDR) 

expression in wound margin tissues (T-VDR) is directly 
proportional to the level of vitamin D.36 Decreased ex-
pression of T-VDR due to low levels of vitamin D in di-
abetic individuals is also a risk factor for the onset of 
DFU.36 Vitamin D plays a crucial role in tissue resto-
ration as well as the stimulation of antimicrobial pep-
tides (AMPs) like cathelicidin and β defensin 2. This has 
been supported by the study conducted by Lowry MB 
et al. on a mouse model that demonstrated the effect of 
vitamin D on the expression of the human cathelicidin 
antimicrobial peptide gene expression.37 Cathelicidin 
and β defensin 2 also participate in the wound healing 
process.37 Thus, supplementation with vitamin D can 
increase the secretion of antimicrobial peptides making 
the affected foot healing process faster.37,38 

Furthermore, insufficient vitamin D levels hinder 
the angiogenesis process resulting in a lack of nutrients 
and oxygen supplied to the injury site. This leads to in-
creased inflammation and oxidative stress, which hin-
der the tissue repair process and worsen the condition.38 
Therefore, addressing low vitamin D levels is neces-
sary for the effective management of DFU in promoting 
wound healing and tissue repair which offers innovative 
approaches for managing DFU.

Diabetic retinopathy and vitamin D
Diabetic retinopathy (DR) is one of the common causes 
of vision loss among diabetic individuals.39 Vitamin D 
plays a crucial role in regulating angiogenesis, which is 
the process of forming new blood vessels. In DR, abnor-
mal neovascularization in the retinal tissue impairs vi-
sion.40 In an animal model study done by Li et al., where 
vitamin D has been shown to reduce vascular endothe-
lial growth factor (anti-VEGF) which decreases retinal 
vascular permeability and retinal capillary cell apopto-
sis.40,41 Additionally, in vitro model studies conducted by 
Lazzara et al., have also shown that the thioredoxin-in-
teracting protein/ Nod-like receptor protein 3 (TXNIP/
NLRP3) pathway was activated due to increased reac-
tive oxygen species (ROS) production induced by high 
glucose.40,42 Studies conducted by Li et al., Lazzara et al., 
and Tecilazich et al. have shown vitamin D can cause 
inhibition of the TXNIP/NLRP3 pathway and act as 
an anti-VEGF agent, which may serve as an effective 
marker of the progression, prevention, and treatment of 
DR.40–42 Additionally, low vitamin D levels intensify in-
flammation and oxidative stress, leading to further ret-
inal damage.42,43 Lower vitamin D levels correlate with 
higher DR incidence and severity among type 2 diabetes 
patients.44,45 Furthermore, the exact optimal vitamin D 
dosage for preventing DR by which vitamin D regulates 
angiogenesis and inhibits retinal damage in diabetic ret-
inopathy, provides valuable insights for preventive and 
therapeutic interventions.41,45
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Conclusion
This literature review explores the associations between 
vitamin D and diabetes mellitus, emphasizing the po-
tential of taking vitamin D supplementation to main-
tain optimal blood glucose levels, which can prevent and 
manage microvascular diabetic complications. However, 
further research is needed to determine the optimal dos-
age of vitamin D supplementation for effective prevention 
and management of diabetes-associated risks in individu-
als with diabetes mellitus. This study has the potential to 
highlight the crucial role of vitamin D in managing dia-
betes, which could significantly improve the quality of life 
for the millions of people affected by this condition.
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ABSTRACT
Introduction and aim. Colloid milium is a rare degenerative skin condition of unknown origin. Typically, it affects sun-exposed 
areas of the skin. Nevertheless, non-sun-exposed areas may also be affected. Clinically it presents with yellow or red papules, 
filled with gelatinous masses. There are four subtypes of colloid milium, each with its distinct characteristics: adult, juvenile, 
nodular, and pigmented. Although diagnosis is primarily clinical, skin biopsy and various staining techniques are required to 
exclude similar diseases. There is no single effective treatment for colloid milium. Most methods involve the use of lasers, derm-
abrasion, and oral medications. Yet, the final results differ. 
Since this topic has not been addressed very frequently in recent literature, the purpose of this review is to present the currently 
available treatment methods for colloid milium.
Material and methods. A literature review was performed to identify the most efficient treatment approaches for colloid mili-
um, focusing on their effectiveness in eliminating nodules and preventing recurrence.
Analysis of the literature. Due to its rarity and consequent lack of extensive scientific research, the number of available therapy 
options for colloid milium is limited. Commonly used treatment methods include lasers, oral medications, dermabrasion, and 
photodynamic therapy. Microablative fractionated CO2 laser treatment resulted in complete ablation of the lesions with no re-
currence. Non-ablative fractional resurfacing after multiple therapies led to the total elimination of the lesions, with no signs 
of reappearance during follow-up. Dermabrasion required a lengthy healing process. During follow-up no new papules were 
detected. After multiple sessions of treatment with MAL-PDT, the skin was devoid of nodules and recurrence was prevented. 
Following full recovery, treatment with the long-pulsed ER:YAG laser revealed the skin without any textural changes, scars, or 
pigmentation. During follow-up, no new papules were reported. Oral medication provided insignificant results. The majority 
of patients undergoing these procedures did not need preparation or analgesia. However, non-ablative fractional resurfacing 
required topical analgesia with 30% lidocaine gel, long pulsed Er:YAG laser treatment demanded intravenous sedation, and 
dermabrasion involved axillary block analgesia. None of the procedures provoked adverse effects.
Conclusion. Skin lesions caused by colloid milium may provoke esthetic concerns, prompting patients to remove them. Howev-
er, available treatments methods are limited and yield varying outcomes. Among the prominent procedures are microablative 
fractionated CO2 laser, non-ablative fractional resurfacing, long pulsed ER:YAG laser, and treatment with MAL-PDT, which led to 
complete ablation, required minimal convalescence time, and provided long-lasting remission. Dermabrasion displayed partial 
results, with no observed relapse of colloid milium during follow-up. Oral treatment presented the least significant results. Fur-
ther research is necessary in order to develop new treatment methods for colloid milium that are safe, effective, and affordable.
Keywords. adult colloid milium, colloid milium, colloid milium treatment, juvenile colloid milium, juvenile colloid milium treatment
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Introduction
Colloid milium (CM), alternatively referred to as col-
loid degeneration of the skin or dermal hyalinosis, is 
a rare degenerative dermatological condition with an 
unknown origin.1,2 It is characterized by the deposition 
of colloid in the cutis, particularly in sun-exposed areas 
such as the face, neck, cheeks, dorsum of hands, fore-
arms, back, nose, and ear.1,3,4 However, colloid milium 
may also affect the non-sun-exposed areas, such as the 
oral cavity, the inner part of the tragus, the eyelid mar-
gins, trunk and penis.5-10 Microscopic examination re-
veals homogenous and amorphous eosinophilic masses 
in the dermis.11-13 Clinically, it presents with 0.5–5 mm 
amber, flesh-colored, or yellow papules and pseudo ves-
icles, from which a mucoid or gelatinous fluid can be 
expressed with gentle pressure or puncture.2,4,12,14,15 Any 
injury to the skin lesions may lead to the development 
of purpura.10,16 There are typically four subtypes of CM, 
each with distinct etiologies and origins: adult colloid 
milium (ACM), juvenile colloid milium (JCM), nodu-
lar, and pigmented.17,18 The ACM occurs between the 
ages of 30 and 50. It affects more males than females, 
with a ratio of 4:1, and is thought to be caused by the 
destruction of the elastic fibers.1,2 The JCM is associ-
ated with the degeneration of UV-transformed kerat-
inocytes, which results in formation of deposits in the 
dermis and epidermis.4,19 The literature suggests that a 
juvenile subtype might be inherited (familial JCM) in 
an autosomal recessive or dominant pattern, and can 
present before puberty.20-22 Chemicals and toxins such 
as petroleum and hydroquinone may contribute to the 
pigmented subtype of CM.23,24 The nodular subtype can 
be observed in older patients.18 Some authors recognize 
an additional subtype - acral keratosis with eosinophilic 
dermal deposits (AKEDD), which is extremely rare.13 In 
reports by Abalos-Babaran et al. from 2019 and Azzazi 
et al. from 2023, there is a correlation between CM and 
vitamin C deficiency, trichinosis, and beta-thalassemia. 
However, this connection remains controversial.25,26 
Colloid milium may be confused with amyloidosis, sar-
coidosis, Favre-Racouchot disease, trichoepitheliomas, 
syringomas, sebaceous hyperplasias, common milium, 
molluscum contagiosum, steatocystoma multiplex, 
papular mucinosis, lipoid proteinosis, senile sebaceous 
hyperplasia, and retention cyst. Therefore, the key to 
diagnose dermal hyalinosis is to perform a full-thick-
ness skin biopsy.11,15,17 Staining with crystal violet, he-
matoxylin and eosin (H&E), periodic acid-Schiff (PAS), 
and Congo red is crucial to make colloid masses visi-
ble.10,27 Figure 1 illustrates colloid depositions alongside 
solar elastosis within the cutis.27 While, a patient’s his-
tory is helpful in making a diagnosis.28 Since adult col-
loid milium is infrequent, there is currently no effective 
treatment for it.9,29 Systemic ascorbic acid or exfoliative 
products haveproven ineffective. Even topical retinoids 

in combination resulted in insignificant cosmetic out-
come.4,10 Case reports present various approaches to 
management ofCM.29 These methods incorporate the 
use of topical retinoids, creams containing urea, cryo-
therapy, chemical peels, oral medications, microab-
lative fractionated CO2 laser, non-ablative fractional 
resurfacing, dermabrasion, long-pulse Er: YAS laser 
treatment, and methyl aminolevulinate photodynamic 
therapy.29,30-32

Fig. 1. Visualization of colloid milium within the skin 
tissue27

Aim
The objective of this literature review is to present and 
evaluate the efficacy of contemporary treatment meth-
ods for colloid milium.

Material and methods
This review was conducted using electronic databas-
es, including PubMed, Medline, Elsevier, and Goo-
gle Scholar, to search for articles presenting treatment 
methods for colloid milium. We utilized the following 
keywords: “Colloid milium”, “Adult colloid milium”, “Ju-
venile colloid milium”, “Colloid milium treatment”, “Ju-
venile colloid milium treatment”. Articles were selected 
based on their relevance to the subject. The inclusion 
criteria consisted of literature reviews, case reports, and 
histochemical studies written in English. We excluded 
abstracts, duplicates, and irrelevant articles. 

The initial exploration, applying the described key-
words and criteria, yielded a total of 115 publications. 
Subsequently, duplicates and irrelevant publications 
were removed. Fig.2 demonstrates the inclusion and ex-
clusion criteria used in this process. Afterward, 52 iden-
tified manuscripts underwent a thorough examination, 
resulting in the selection of 36 articles (31 case reports 
(9 depicting treatment methods, 22 with none or insuf-
ficient treatment description, yet displaying significant 
diagnostic value), 4 review articles, and 1 histochemi-
cal study) to be included in this literature review. The 
array of available therapy options for colloid milium is 
constrained by its rarity and the consequent lack of ex-
tensive scientific research. The described treatment ap-
proaches were chosen based on their accessibility as well 
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as their efficacy in both eliminating existing lesions and 
preventing recurrence.

Fig. 2. A flow chart illustrating the process of literature 
research

Analysis of the literature
Based on the literature, in this review we are going to fo-
cus on the selected methods for treating colloid milium, 
including microablative fractionated CO2 laser, non-ab-
lative fractional resurfacing, long pulsed Er:YAG laser, 
oral treatment, dermabrasion, and photodynamic treat-
ment with methylaminolevulinate (MAL-PDT).Table 1 
illustrates the summary of presented treatment meth-
ods.5,25,29,31-36

Microabaltive fractionated CO2 laser
In a 2013 case report by Li et al. a 33-year-old male pa-
tient, presented with yellow papules measuring 1–5 
mm in size on the forehead, jowl, nose, and lips. The 
patient experienced pruritus and discharge upon press-
ing the lesions. Histopathological examination revealed 
the presence of gelatinoids and horizontal fissuring en-
closed by the solar elastosis. Cells with a hyaline com-
position within horizontal clefts and a wavy appearance 
distinguished it from amyloidosis. Following the diag-
nosis of CM, he received treatment with a microablative 
fractionated CO2 laser (Lumens Ltd, Santa Clara, CA, 
USA) emitting at a wavelength of 10600 nm. The uti-
lized parameters were: shape 3 (square), size 4, densi-
ty 7, energy 125 mJ and frequency 200 Hz with pulse 
delay of 0.3 seconds. Along with laser treatment a test 
patch was performed on the patient’s forehead. The 
whole procedure involved eight ablations until resid-
ual fluid emerged and was removed. The lesions were 
then cleared with gauze. After 4 days, the patient’s fore-
head appeared smooth and devoid of lesions, with no 

additional papules observed on the skin. During the 
3-month follow-up, no new lesions were reported on 
the treated area, and no side effects were detected. Good 
cosmetic results were achieved.32

In a2019 case report by Abalos-Babaran et al. a 65 year 
old female patient, suffering from chronic kidney dis-
ease, presented with a 6 month history of yellow pap-
ules on her eyelids, periorificial area, concha of both 
ears, and in the oral cavity. Following punch biopsies 
of the lesions and revealing in the histopathologic ex-
amination depositions of amorphous, pale, homoge-
neous eosinophilic material; atrophic epidermis with 
and a thin grenz zone; along with elastosis in the dermis 
and inflammatory infiltrate enclosing the eosinophilic 
deposits, the female was diagnosed with CM. Initially, 
the patient was prescribed a tretinoin cream with a con-
centration of 0.025% to be applied on her entire face at 
night. During the daytime, she was instructed to use sun 
protection with SPF 30. Subsequently, the patient un-
derwent lesion ablation on her face using a microabla-
tive fractionated CO2 laser, with a wavelength of 10600 
nm. Two modes of this laser were employed: fraction-
al active mode, size square, delivering energy of 300mJ, 
with a depth level of 5um for the periorbital area, which 
is layered with thinner skin and thus prone to purpura, 
and surgical mode for the perinasal and perioral areas. 
The results were assessed after two weeks. The perior-
bital area exhibited slight thinning of the plaques with 
complete re-epithelialization. A significant improve-
ment was observed in the perinasal and perioral areas, 
where the skin lesions were completely ablated.25

Non-ablative fractional resurfacing
In a 2007 case report by Marra et al. a 54-year-old male 
patient presented with yellow plaques and pseudovesi-
cles on his cheek. Histopathology displayed eosinophil-
ic hyalinized depositions in the papillary dermis, with 
positive Congo red staining. He was diagnosed with 
CM and underwent a series of fractional resurfacing 
treatments using a commercially available non-ablative 
1550 nm diode-pumped erbium fiber laser (Fraxel, Re-
liant Technologies, Palo Alto, Calif). The device operates 
via photothermolysis, generating an array of extremely 
thin microscopic dermal zones, reaching depths rang-
ing from 400 to 700 um and having a diameter of 100 
um. This process induces a column of thermal damage, 
leading to collagen denaturation within the treated area. 
Before treatment, a tracking dye was applied, followed 
by a 30% lidocaine gel, which was left in place for about 
an hour. In total, 5 sessions were performed, with in-
tervals of 2 to 3 weeks between each session. The laser 
parameters: fluence 20mJ, 125 microthermal zones per 
square centimeter, with 10 to 12 passes applied, deliver-
ing 1.6 to 2.1 kJ energy per session. Overall, the patient 
responded well to the therapy. However, there were no 
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remarkable changes after the first and second sessions. 
The changes began to occur after the third treatment. 
After the last (fifth) procedure, the patient’s skin surface 
improved significantly, leaving it completely clear.33

In a 2014 case report by Zeng et al. a 58-year-old 
female patient presented with asymptomatic yellow 
plaques on her face. Histopathological findings pre-
sented deposits of amorphous and fissured material in 
the sub-epidermis, as well as epidermal thinning. Con-
go red staining was negative. The patient was diagnosed 
with ACM and underwent treatment with a non-abla-
tive 1550 nm wavelength erbium-glass fractional laser 
system (Sellas, Dinona Inc. Seoul, South Korea). The 
machine was set to a density of 100 MTZ/cm2 along 
with a fluence of 80 mJ/cm2. The affected area was cov-
ered with 4 to 5 passes during each session. A total of 5 
sessions were performed to achieve the final results. The 
improvement in the skin condition was significant. Af-
ter 6 months, there was no recurrence.29

Long Pulsed Er:YAG Laser
In a 2002 case report by Ammirati et al. a resurfacing 
long-pulsed Er:YAG laser (CO3) with a wavelength of 
2940 nm that has a higher affinity to water than the CO2 
laser, is absorbed readily by collagen, and creates zones 
of thermal damage ranging from 40 to 60 um, was used 
on a 41 year old male patient who presented with ex-
tensive 1–5 mm yellow papules on his forehead, nose, 
cheek, temples, chin, and lower lip. Histological exam-
ination revealed hyalinized depositions inside the papil-
lary dermis and solar elastosis, leading to CM diagnosis. 
Before the procedure, a test area on the left temple was 
treated. Thereafter, the treatment area was locally anes-
thetized with 1% lidocaine plus epinephrine 1:100,000. 
The laser parameters used were: a dozen passes at 8.5 J/
cm2 with 4 msec pulse duration and a 5 mm spot size. 
These parameters resulted in the ablation of up to 80% 
of the affected skin areas. The procedure concluded 
with covering the treated area with Second Skin (Spen-
co Medical Co. Waco, TX) for 48 hours. Subsequently, 
the skin was washed three times a day with acetic acid 
compress (concentration 0.25%) followed by application 
of Aquaphor healing ointment (Beiersdorf, Wilton, CT). 
A patch test conducted earlier resulted in completely ep-
ithelialized skin after 10 days. No signs of scars, textur-
al changes or pigmentation were seen. At the 6 month 
follow-up, there was no recurrence. Thus, the patient 
opted for another full face resurfacing, this time under 
deep intravenous sedation. Preparation for the opera-
tion involved the use of tretinoin cream with a concen-
tration of 0.5% for 6 weeks. Additionally, on the day of 
surgery, he commenced oral dicloxacillin 250 mg twice 
a day for 7 days, valacyclovir 500 mg twice a day for 20 
days, and prednisone 60 mg, tapering to 20 mg over 4 
days. The same laser was utilized, with different param-

eters – a CO3 laser at 9.8 J/cm2 with a 5 mm spot and 10 
msec pulse duration to increase the homeostasis. Initial-
ly, the entire facial skin was resurfaced with 50% over-
lapping passes. Then, the CO3 laser was focused on the 
most affected areas, which led to ablation of 80% of the 
lesions with at least 10 passes. Moderate bleeding from 
deeper wounds was observed and managed by applying 
a gauze soaked in a combination of 1% lidocaine plus 
epinephrine 1:100,000 and aluminum chloride solution. 
Post operative wound care included applying Silon TSR 
(BioMed Sciences, Bethlehem, PA) for 3 days, followed 
by a compress of 0.25% acetic acid with Aquaphor heal-
ing ointment three times a day. Overall, the patient’s 
recovery was smooth and uneventful. Complete epithe-
lialization of the skin was achieved within 14 days. The 
patient was instructed to use sun protection regularly. 
At the 7 months follow-up examination, there were no 
signs of scarring, textural changes, or reappearance of 
CM. Moreover, a patch test performed on the left tem-
ple 13 months after the procedure showed no signs of 
hypopigmentation or recurrence.34

Oral treatment
Instances of colloid milium in the oral cavity are very 
rare. There are only a few documented reports describ-
ing this condition. In a 2008 case report by Ojha et 
al.an 83-year-old male patient presented with 1-2 mm 
nodules in the oral cavity and concomitant papules on 
the left side of his face. The lesions manifested as nod-
ule-shaped formations located submucosally, affecting 
his lower lip and the borders of the tongue. The lesions 
were tender to touch, giving him a painful sensation. 
Histopathological examination displayed amorphous 
eosinophilic deposits. Congo red staining was negative. 
PAS staining for eosinophilic material was positive. Fol-
lowing the diagnosis of CM, the man was prescribed 
a topical ointment for use within the oral cavity. The 
cream contained fluocinonide (Lindex) in a concentra-
tion of 0.05% with Orabase. Surgical procedures were 
also considered. However, the patient did not attend 
the next appointment. Consequently, the efficacy of this 
oral treatment remains unknown.5

In a 2019 case report by Voicu et al. a10 year old 
boy presented with multiple 2-5 mm skin lesions on his 
nose, cheeks and upper lip. Histopathology revealed 
papillary findings with amorphous eosinophilic mass-
es, along with thinning of the epidermis, and dilated 
capillary vessels. Congo red staining was negative. PAS 
staining was positive. The patient was diagnosed with 
JCM and treated with oral medications. He was recom-
mended to apply sunscreen and take 250 mg of vitamin 
C daily. Upon reevaluation during the subsequent visit, 
there was slight improvement noted in his skin condi-
tion. Still, the changes were not significant. No new pap-
ules were observed during the follow-up examination.31
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Dermabrasion
In a 1978 case report by Apfelberg et al. a 47-year-old 
male patient presented with 1-3mm translucent papules 
and pseudovesicles on his face, neck and hands. Biop-
sies displayed eosinophilic deposits. PAS staining was 
positive. A rotary-powered Stryker unit with a diamond 
burr was used on the patient’s hand under axillary block 
anesthesia and induced ischemia by a tourniquet. The 
healing process took about 14 days. After 12 months, no 
new skin lesions were detected.35

Treatment with MAL-PDT
In a 2012 case report by Gomes et al. a 55-year-old 
male and his 47 year old brother presented with sim-
ilar asymptomatic yellow papules on their faces. His-
tological examination exhibited slightly eosinophilic 
homogeneous masses corresponding to CM in both cas-
es, observed in the papillary dermis. Several treatment 
methods were performed on both patients to address 
the papules on the nose, temples and cheekbones. The 
initial approach involved cryotherapy and photopro-
tective creams, but yielded unsatisfactory results. The 
next step included the utilization of topical photody-
namic therapy (PDT). Prior to the PDT procedure, pa-
tients underwent a superficial curettage. Subsequently, a 
cream containing 160 mg/g of MAL (Metvix®, Galder-
ma, Portugal) was applied to the skin and covered with 
an adhesive occlusive bandage for three hours. Follow-
ing this, red light illumination was administered with 
an Aktilite® CL 128 lamp (PhotoCure ASA, Oslo, Nor-
way). The lamp emits light with an average wavelength 
of 635 mm and delivers light at a dosage of light of 37 J/
cm2. Two PDT treatments, administered 7 days apart, 
led to the complete resolution of the lesions. During ir-
radiation, the patients experienced a mild burning sen-
sation. However, this did not necessitatethe cessation of 
the procedure. No adverse effects, such as swelling or 
blistering, were observed. At a follow-up visit after one 
year, no relapse was reported.36

Conclusion
Colloid milium is an infrequent skin condition with un-
known origin. Typically, patients who develop CM have a 
history of prolonged exposure to sunlight, such as work-
ing outdoors on a farm or as a driver. Those exposed 
to chemical compounds like petroleum or hydroqui-
none may also develop colloid milium. While most cas-
es of CM involve adult patients, there is some evidence 
of its occurrence among juveniles as well. The JCM is 
claimed to be inherited. The majority of skin lesions ap-
pear in sun-exposed skin areas. However, the oral cavity 
or tragus may also be affected. Colloid milium is not a fa-
tal disease, but it can lead to esthetic and cosmetic con-
cerns, prompting individuals to eliminate the papules. 
Treatment options for this condition are based on a few 

case reports and systematic reviews. Therefore, there is 
no simple solution to eliminate the CM. Most databas-
es include laser treatments, oral medications, or derm-
abrasion. The highest efficacy in removing lesions and 
preventing recurrence over time was achieved with the 
use of microablative fractionated CO2 laser, non-ablative 
fractional resurfacing, dermabrasion, and treatment with 
MAL-PDT. Patients experienced remarkable outcomes, 
resulting in smooth skin with no visible or new lesions, 
and requiring a short time of convalescence. Post-treat-
ment skincare was easy to abide or even unnecessary, and 
no adverse effects were reported. Satisfactory results were 
also obtained with the use of a long-pulsed Er:YAG la-
ser. Nevertheless, it’s worth noting that in this particular 
case report by Ammirati et al. the patient underwent in-
travenous sedation, which could pose a contraindication 
for certain patients.34 The least effective treatment was 
found to be oral medication. Although it is an accessi-
ble and cost-effective solution, a case report by Voicu et 
al. demonstrated that its effects are minimal and might 
not be satisfactory.31 Some patients were advised to use 
sunscreen to minimize the influence of UV light on the 
skin and the development of skin lesions. However, there 
isn’t much data on this information and further research 
must be conducted. The main disadvantage of the most 
effective solutions, such as laser treatments, dermabra-
sion, and MAL PDT, is their high cost. Therefore, they are 
less accessible to a vast majority of people. Consequently, 
there is a necessity to develop treatment methods for col-
loid milium that are not only effective and safe but also 
affordable. 
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ABSTRACT
Introduction and aim. Acne vulgaris represents a condition commonly encountered by women during pregnancy. However, 
its treatment becomes particularly demanding when occurring during gestation. The aim of this review is to present multiple 
strategies for management of acne in pregnant women, prioritizing both maternal and fetal safety.
Material and methods. Review and analysis of the scientific literature available in November and December 2023.
Analysis of literature. The study describes commonly used topical treatments and oral medications emphasizing difficulty and 
responsibility of assessing the safety of drug use during pregnancy. Apart from that, the importance of skin care is stressed with 
a focus on usage appropriate to the condition and pregnancy-safe cosmetics. The influence of diet and physical activity on acne 
development is also underlined, as well as the significant association between acne and mental health.
Conclusion. Dealing with acne during pregnancy might be difficult; however, there are effective and safe acne treatments 
suitable for pregnant women, along with various supportive approaches. Considering above, the authors highlight a holistic 
nature of acne management that includes not just medication but also procedural interventions, skin care practices, diet, phys-
ical activity, and psychological support.
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Introduction 
Acne vulgaris is a chronic inflammatory skin condition 
frequently encountered by women during pregnancy. It 
is estimated that up to 42% of gravidas suffer from acne 
and the vast majority of them had the condition pre-ex-
isting before pregnancy.1,2 The clinical manifestation 
of the disease includes different types of skin lesions. 
These can be classified into primary non-inflammato-
ry lesions (microcomedones, closed comedones, open 

comedones), secondary inflammatory lesions (papules, 
pustules, nodules, cysts, abscesses), as well as post-in-
flammatory lesions and scars. The severity of acne may 
differ, starting as isolated scattered comedones and very 
few papules and pustules up to more intense inflamma-
tory changes with the presence of nodules or cysts.3

During pregnancy, acne tends to be inflammato-
ry and spreads to the trunk region,4 however its severe 
form is typically rare during this period.5 Interestingly, 
throughout gestation, the intensity of acne can either 

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0009-0004-4075-7208
https://orcid.org/0009-0006-1218-2480
https://orcid.org/0009-0000-9990-7232
https://orcid.org/0009-0000-9287-6672
https://orcid.org/0009-0005-0014-3700
https://orcid.org/0009-0003-2240-3513
https://orcid.org/0009-0001-3781-6447
http://dx.doi.org/10.15584/ejcem.2024.3.19
mailto:jacekkurzeja96%40gmail.com?subject=


647Acne vulgaris during pregnancy – management ensuring both maternal and fetal safety

escalate, alleviate, or remain unchanged, but the exact 
mechanisms by which pregnancy modifies its course in 
individual cases remain unclear.6 Nevertheless, it is not-
ed that due to heightened maternal androgen levels af-
fecting sebum production acne tends to aggravate in the 
third trimester.7 Besides hormonal changes, immuno-
logic and metabolic factors associated with pregnancy 
may also contribute to the development of acne during 
this period.7-9 

Even though sometimes trivialized as a pure-
ly cosmetic issue, acne exerts a substantial impact on 
the well-being and social interactions of individuals.6 
Moreover, combination of physiologic changes in fe-
male’s bodies and rather difficult to predict character of 
the acne during pregnancy may be especially aggravat-
ing.9 Unfortunately, while there is a broad range of phar-
macological possibilities for treating acne vulgaris, the 
options become more limited when dealing with this 
condition during pregnancy, primarily due to the poten-
tial risks to the developing fetus.6 Therefore treatment of 
acne in this situation can be challenging and the absence 
of sufficient clinical studies on the safety and effective-
ness of common acne medications during gestation also 
complicates the decision-making process.4

Aim
Management of acne vulgaris should focus on mit-
igating and resolving skin lesions, preventing their 
consequences like scarring and discoloration, and con-
currently enhancing the patient’s quality of life.3 In 
this review, we discuss various approaches to the man-
agement of acne in pregnant women, ensuring both 
maternal and fetal safety. However, our publication em-
phasizes that the therapeutic approach should extend 
beyond pharmacological interventions, incorporating 
dermatological procedures, appropriate daily skincare 
routines, dietary considerations, physical activity, and 
essential psychological support. In other words – we un-
derscore the holistic nature of acne management during 
pregnancy, recognizing the importance of a comprehen-
sive approach that surpasses conventional pharmaceuti-
cal treatments. 

Material and methods
Review and analysis of the scientific literature available 
in November and December 2023. The articles were 
searched on Google Scholar and PubMed using com-
bined keywords (in both Polish and English languages): 
acne, acne vulgaris, pregnancy, treatment, management, 
safety, dermatology, procedural interventions, skin care, 
cosmetics, diet, physical activity, psychological support. 
Google search engine was also utilized, along with Pol-
ish-language scientific textbooks related to the topic of 
the study. No specific inclusion and exclusion criteria 
were defined. The writing of this manuscript involved 

the use of ChatGPT as a tool for assistance in transla-
tion, paraphrasing and linguistic proofreading the text.

Analysis of the literature
Topical treatments
Topical agents often mentioned in the context of treat-
ing acne vulgaris in pregnant women include:4,9,10

	– benzoyl peroxide,
	– azelaic acid,
	– salicylic acid,
	– antibiotics.

Benzoyl peroxide demonstrates antibacterial ef-
fects against Cutibacterium acnes, a bacterium strongly 
linked to acne, as well as sebostatic and keratolytic prop-
erties. Its optimal effectiveness is observed when used in 
combination with other acne therapies.11 Benzoyl per-
oxide is typically applied once a day in various forms, 
such as gel or cream, with concentration available from 
2.5% up to 10%.12 However, research suggests that its 
higher concentrations are not significantly more effec-
tive than 2.5%.12,13 Furthermore, 2.5% is generally better 
tolerated and may reduce the likelihood of skin irrita-
tion.12 Approximately 5% of benzoic acid undergoes sys-
temic absorption, but it is rapidly excreted unchanged in 
the urine.14,15 Consequently, the associated risk of caus-
ing congenital malformations is very low, making it con-
sidered safe for use on limited skin areas by pregnant 
women (despite being previously perceived as potential-
ly dangerous).16,17

Topical application of 20% cream or 15% gel forms 
of azelaic acid is another well-established therapeutic 
approach for acne vulgaris.18 Azelaic acid exhibits anti-
bacterial, anti-inflammatory, and keratolytic properties, 
hence the precise mechanism by which this substance 
treats acne is likely complex.19 Similarly to benzoyl per-
oxide, approximately only 4% of azelaic acid applied to 
the skin is being systemically absorbed.9,20 In the con-
text of our publication’s topic, there are limited studies 
on the use of azelaic acid in pregnant individuals; how-
ever, the available ones have not reported any adverse 
effects on fetal development. Consequently, azelaic acid 
is generally regarded as safe for topical use throughout 
all trimesters of pregnancy.4 Nevertheless, some authors 
recommend applying this substance only on small skin 
areas and advise against its use in the first trimester.14,21 

Another popular acid – salicylic acid – is not as ef-
fective against acne as the substances mentioned be-
fore.22 In any case, its reasonable usage (over small skin 
areas, not for prolonged time or under occlusive dress-
ings) is generally considered safe throughout all stages 
of pregnancy, as its minimal systemic absorption is ac-
knowledged.4 

Topical acne treatment for pregnant patients can 
also encompass the use of antibiotics, especially eryth-
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romycin and clindamycin, which are characterized 
by anti-inflammatory, strong antibacterial, and mild 
comedolytic properties. Primarily applied in the form 
of solutions, topical antibiotics rarely cause irritations 
and are well-tolerated.23,24 When applied topically to the 
skin, erythromycin and clindamycin result in minimal 
systemic absorption, making them safe for use during 
all trimesters of pregnancy.4 Unfortunately, the use of lo-
cal antibiotics in acne treatment can lead to the devel-
opment of bacterial drug resistance, which is a notable 
drawback of this approach.24 To mitigate that risk, it is 
advisable to combine all topical antibiotics with an addi-
tional antimicrobial agent, such as benzoyl peroxide.24,25

Topical retinoids also have a central role in acne vul-
garis therapy, but the use of retinoic acid and its deriv-
atives is generally contraindicated for pregnant women 
due to the potential risks to the developing fetus. Ret-
inoids, such as isotretinoin, have been associated with 
congenital malformations, making it advisable to avoid 
their use during pregnancy. This applies to both topical 
and oral treatments.12,14 Nevertheless, it is worth noting 
that in regards to the safety of using topical retinoids 
in pregnant women, there have been contradictory re-
ports. While some studies suggest limited use may be 
safe, most experts advise caution and avoiding topical 
retinoids during pregnancy due to potential risks.4 Table 
1 provides information regarding the properties of acne 
topical treatments and their safety during pregnancy.

Table 1. Acne treatment during pregnancy – topical 
treatments4,11,14,16,19,21-24

Topical treatment Properties Safety during pregnancy

Benzoyl peroxide  	– antibacterial
	– sebostatic
	– keratolytic

Safe for use by pregnant women on limited 
skin areas

Azelaic acid 	– antibacterial
	– anti-inflammatory
	– keratolytic

Generally considered safe for use 
throughout all trimesters of pregnancy 

Some authors advise against its use in the 
first trimester

Salicylic acid 	– keratolytic Generally considered safe for use 
throughout all trimesters of pregnancy

Antibiotics 
(erythromycin 
and clindamycin)

	– antibacterial
	– anti-inflammatory
	– comedolytic

Safe for use during all trimesters of 
pregnancy

Retinoids 
(isotretinoin)

	– keratolytic
	– anti-inflammatory

Not recommended during pregnancy

Oral medications 
Oral isotretinoin is regarded as the foremost efficacious 
anti-acne medication, recommended for severe acne 
and, in less severe cases, when other methods prove in-
effective. Additionally, it is prescribed in situations of 
significant psychological distress triggered by the con-
dition.26 Nevertheless, as mentioned earlier, it is con-
traindicated for pregnant women. Studies have shown 
that isotretinoin, a known teratogen, increases the risk 
of miscarriage and exhibits harmful effects on the fetus. 

Prenatal exposure to isotretinoin may result in central 
nervous system abnormalities, facial dysmorphism, cleft 
palate, external ear malformations, parathyroid and thy-
mus gland abnormalities.14 

In contrast to retinoids, some of the many oral an-
tibiotics used for treating acne vulgaris are suitable for 
pregnant individuals, among which penicillin agents, 
cephalosporins and macrolide agents are especially sug-
gested by experts.6,16 Throughout all stages of pregnan-
cy, penicillin and cephalexin are deemed safe for use. 
On the other hand, research findings on amoxicillin 
are inconclusive. Amoxicillin, while generally consid-
ered safe, has been associated with a potential risk of 
cleft lip and cleft palate when used in the first trimes-
ter.4,6,27,28 Considering this, it is advisable to limit the use 
of amoxicillin to the others trimesters.4 The administra-
tion of oral erythromycin, a representative of macrolide 
agents, is perceived to be safe for treating moderate to 
severe inflammatory acne at any trimester of pregnancy 
when used for a limited period of time (a few weeks).9,29 
Caution is advised in prolonged treatment decisions, as 
its extended use beyond six weeks has not been stud-
ied.9 For patients who do not respond to or cannot toler-
ate erythromycin, azithromycin serves as an alternative 
macrolide, albeit with less safety data available.4 Once 
macrolides and penicillins/cephalosporins are deemed 
to be ineffective, clindamycin can be prescribed as a 
next option for oral antibiotic therapy against acne as 
it too has been found safe in pregnant individuals. On 
the other hand, several other oral antibiotics commonly 
administered for the treatment of acne vulgaris are ba-
sically advised against during pregnancy, and their use, 
if any, is allowed only in very special circumstances. For 
instance, experts recommend avoiding tetracyclines af-
ter the 15th week of pregnancy due to the potential risks 
of teeth discoloration and bone growth inhibition, yet 
consideration of their use may be warranted during the 
first trimester.16 It is crucial to note that prescribing oral 
antibiotics during pregnancy should be reserved for sit-
uations with a clear and justified need. Moreover, to ad-
dress the increasing prevalence of bacterial resistance, 
it is generally recommended to combine such therapy 
with topical benzoyl peroxide and minimize the dura-
tion of oral antibiotic usage as much as possible.9

For pregnant patients experiencing a severe form 
of antibiotic-resistant acne, considering a short regi-
men of low-dose prednisone may be also appropriate. 
Although, based on available research, oral prednisone 
is deemed safe only in the second and third trimesters, 
with a recommended dosage of < 20 mg/day and a max-
imum treatment duration of 1 month.9 

In the context of hormonal acne another benefi-
cial drug worth mentioning is spironolactone, an an-
ti-androgenic agent with inhibitory effects on 5-alpha 
reductase.16 However, akin to retinoids, the use of this 
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medication is not recommended during pregnancy (due 
to the potential risk of hypospadias and the feminiza-
tion of male fetuses).16,30

Table 2 summarizes the oral medications used in 
the treatment of acne vulgaris, along with indications of 
their safety during pregnancy.

Table 2. Acne treatment during pregnancy – oral 
medications4,9,14,16

Oral medications Safety during pregnancy

Isotretinoin Contraindicated in pregnancy

Penicillin Safe in all pregnancy stages

Cephalosporins Safe in all pregnancy stages

Macrolide agents
(erythromycin, 
azithromycin*)

Safe in all pregnancy stages when used for a limited period of 
time (a few weeks)

Amoxicillin Safe in the second and third trimester

Clindamycin Safe in all pregnancy stages

Tetracyclines Consideration of their use may be warranted only in first 
trimester

Low-dose prednisone 
(<20 mg/day)

Safe only in the second and third trimesters,  
maximum 1-month treatment duration

Spironolactone Contraindicated in pregnancy

*azithromycin – less safety data available than in 
erythromycin

	
For medical professionals assessing the safety of 

drug use during pregnancy is a highly responsible 
and sometimes incredibly challenging task. In every-
day medical practice assistance in this matter can come 
from several systems that rate the teratogenicity of med-
ications, as well as up-to-date scientific reports. In the 
past, the most recognized and widely used classification 
was that of the Food and Drug Administration (FDA) 
on which reliance is now not recommended as it is 
deemed out of date. As its successor, the FDA has issued 
Pregnancy and Lactation Labeling Rule (PLLR). PLLR, 
instead of giving alphabetical classification (A, B, C, D 
and X) provided by its predecessor, went into the direc-
tion of allowing specialists for easier decision making 
based on current data analysis, through establishment 
of a set of rules and guidelines according to which safety 
of a product should be explained.31

Procedural interventions
Light and laser therapies, such as photodynamic therapy 
(PDT), narrowband-ultraviolet B phototherapy (NBU-
VB), neodymium-doped yttrium aluminum garnet la-
ser (Nd:YAG laser) and pulsed-dye laser, constitute 
alternative options for acne treatment, even in pregnant 
patients without known teratogenic effects. It must be 
noted, though, that when using this type of treatment 
during pregnancy, there are also some important con-
siderations.4 The safety of using PDT with photosensi-
tizing agents, such as aminolevulinic acid (ALA), during 
pregnancy is uncertain; therefore it is advisable to avoid 

combining PDT with ALA in pregnant individuals.4,16,32 
Moreover high cumulative doses of NBUVB may de-
crease folic acid levels, posing concerns for proper fetal 
development; thus ensuring the right supplementation 
is recommended.4  

In the management of acne vulgaris during preg-
nancy chemical glycolic acid peels may be also con-
sidered. According to studies, such intervention can 
effectively address both inflammatory and comedonal 
acne, as well as postinflammatory lesions. Additionally 
glycolic acid peels enhance the cutaneous absorption of 
other topical agents.9,33 Notably, no published reports in-
dicate its negative outcomes during pregnancy.9

Skin care
In addition to acne treatment, proper skin care is es-
sential for maintaining healthy skin, and pregnancy is 
one of the more demanding periods in this regard.34 En-
suring adequate skin care is important not only during 
the active period of acne, but also when the condition 
is mostly clear and well-managed.35 Selecting appropri-
ate products is crucial. Sebum regulation, antibacterial 
and anti-inflammatory actions as well as moisturizing 
should be the focus of acne-prone skin care. Well-cho-
sen cosmetics should purify the skin, reduce the 
pathological bacterial flora residing on it, alleviate in-
flammation and improve the overall appearance of the 
skin.36 However, reading and understanding the chemi-
cal composition of products is vital, as certain substanc-
es are not recommended during pregnancy.34 Many 
dangerous chemical compounds can cross the epider-
mal barrier, getting further into the dermis and finally 
into the systemic blood circulation.37 In general, during 
pregnancy it is not recommended to use cosmetics with: 
retinoids, high concentrations of fruit acids, hydroqui-
none, caffeine, trichloroacetic acid, essential oils, tri-
closan, fluoride, ammonia or synthetic detergents.34,38 
Hypoallergenic and alcohol-free cosmetics are pre-
ferred.38 For facial cleansing, it is advisable to choose a 
non-soap cleanser with a pH close to 5.5.39 It is strong-
ly discouraged to use products that act aggressively on 
the skin and can lead to its further irritation. Moreover, 
acne-prone skin typically does not require additional 
oiling; instead, it benefits more from effective moistur-
ization.36 Another important aspect is proper photopro-
tection, as sun exposure may trigger or exacerbate acne, 
and contribute to the formation of comedones.39

Diet
Recent studies concluded a connection between the diet 
and the intensity of acne, even though the debate about 
the actual correlation has been ongoing for years.23 Ad-
herence to a certain diet is associated with lipid metabo-
lism, carbohydrate metabolism, and hormonal balance, 
as well as with the regulation of the gut microbiome and 
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the presence of inflammation. Some studies suggest a 
higher prevalence of acne among individuals who follow 
the so-called Western diet, which is characterized by a 
high intake of carbohydrates with a high glycemic index, 
dairy products, nuts, and chocolate, while being low in 
polyunsaturated fatty acids.40 Following a high-glycemic 
diet requires increased insulin production to maintain 
normal glucose levels, and frequently results in insulin 
resistance, which could modify sebum production, con-
sequently contributing to the development of acne.40,41 
On the other hand, protective effects against acne are 
also attributed to unsaturated fatty acids, fruits, and 
vegetables.23 Another intriguing aspect of the diet-acne 
nexus is the role of increased milk intake in the devel-
opment of new acne lesions. The results of past studies 
have repeatedly been controversial, but a meta-analysis 
by M. Aghsi and al. found a positive correlation between 
the intake of dairy products, including total milk, whole 
milk, low-fat milk, and skim milk, and the acne occur-
rence.42 Additionally, it is worth noting that people with 
acne have been found to have lower concentrations of 
certain elements and vitamins, presumably whose de-
ficiency may affect the skin condition. Among the vi-
tamins that affect the condition of the skin are vitamin 
A, D and E.40 However, special care should be taken, re-
membering that excess vitamin A in pregnant women 
can cause teratogenic effects.43 An essential element in 
the context of acne is zinc, which possesses antibacte-
rial, anti-inflammatory and anti-seborrheic effects. The 
recommended dietary zinc intake for pregnant individ-
uals is set at 11 milligrams per day.9 

Physical activity
Attitudes toward physical activity in pregnant women 
have evolved over the years. According to research, en-
gaging in moderate physical activity during an uncom-
plicated pregnancy offers various benefits for maternal 
health.44 Among these advantages is enhanced blood cir-
culation and skin oxygenation, which in turn improves 
the condition and appearance of the skin. Nonetheless, 
during intense workouts a significant amount of sweat 
and sebum is secreted, which combine with impurities on 
the skin. This condition can cause clogged pores, conse-
quently promoting inflammatory processes. Therefore, it 
is important to remove makeup before engaging in physi-
cal activity and adhere to proper hygiene practices.45

Psychological suport
In the clinical management of acne in pregnant patients, it 
is crucial for healthcare providers to consider the psycho-
social impacts of the condition.6 The literature indicates 
a higher incidence of depression and suicidal ideation 
among individuals receiving acne treatment.46 Further-
more, patients often face additional social challenges, 
which may include difficulties with social interaction 

and public engagements, concerns about sexual attrac-
tiveness, strained relationships with family and friends, 
experiences of negative judgment and stigmatization, el-
evated stress levels, and fears regarding scarring or the 
chronicity of the disease. Stress plays a significant role in 
the context of acne, demonstrating a mutual pathophysi-
ological link to its susceptibility and severity. This means 
that not only can stress increase the risk and worsen the 
manifestation of acne, but the presence of acne can also 
lead to heightened stress levels in individuals. Further-
more, stress-related behaviors, such as “skin scratching,” 
can lead to additional adverse acne outcomes including 
inflammation, scarring, discoloration, and exacerbation 
of concerns regarding one’s appearance.39 It is also worth 
noting that pregnancy itself is a period of the so-called 
“psychological crisis”, with the most critical phases being 
the first and third trimesters.47 In light of the psycholog-
ical challenges during pregnancy, especially in relation 
to acne, it is essential to offer a holistic model of mater-
nal care that incorporates both dermatological treatment 
and psychological support. To address these psycholog-
ical needs, various support groups for acne sufferers are 
available, providing a community for sharing experienc-
es, access to educational resources, and support through 
telephone helplines.

In light of the aforementioned, it is worth consid-
ering a comprehensive approach to managing acne 
vulgaris during pregnancy, which, in addition to phar-
macological treatment, includes the use of procedural 
interventions, an appropriate skin care and diet, physi-
cal activity, as well as psychological support (Fig. 1).

Fig. 1. Acne vulgaris during pregnancy comprehensive 
approach4,9,23,26

Conclusion 
Management of acne vulgaris in pregnant women can 
be challenging, but when effectively conducted, it not 
only eliminates the physical symptoms of the disease 
on the skin, but may also contribute to improving the 
mental well-being of patients and their ability to func-
tion in daily life.   Naturally, many issues in that mat-
ter are still uncertain, and there are bound to be many 
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new research results that may clear up doubts. Medicine 
is a dynamically changing science, so it makes sense to 
revisit the same issues repeatedly and update the state 
of knowledge based on the most recent research. Nev-
ertheless, when it comes to managing acne during ges-
tation, the prevailing consensus across various studies 
underscores the paramount importance of prioritizing 
safety for both the mother and the developing fetus, and 
it is crucial to always bear this in mind.
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ABSTRACT
Introduction and aim. In this review, we suggest ways to improve diabetes mellitus (DM) care in Nigeria from a Health Promo-
tion and Education (HPE) perspective by addressing the gap in DM care through the adoption of strategies from the Ottawa 
Charter and National Health Promotion Policy (NHPP) guidelines.
Material and methods. This review conducted a comprehensive literature search on Africa Journal Online, PubMed, Google 
Scholar, and Science Direct, from 1986 to 2023, using relevant keywords.
Analysis of the literature. The adoption of the Ottawa charter and NHPP remains a key strategy in addressing the gap in DM care 
in Nigeria. This could be achieved by the adoption of population-focused multi-sectoral interventions encompassing legislation, 
regulation, and fiscal measures, creating sustaining and expanding health-promoting environments to reduce modifiable risk fac-
tors, and reorienting the primary health care services to aid the diagnosis, treatment and rehabilitation of DM patients.
Conclusion. This review concluded that the government and other critical stakeholders should adopt the HPE strategies that 
covers increased financing, strict legislation on DM modifiable risk factors, reorientation of the primary healthcare system, and 
capacity building for HPE practitioners into DM care in Nigeria as a strategy to improving DM care and prevention in Nigeria.
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Introduction
Nigeria, which has a total surface area of about 923,768 
square kilometers and an estimated population of over 
200 million, is the most populous country in Africa. 
Thirty-six states make up the country’s six geopolitical 
zones, with the federal capital territory acting as the ad-
ministrative capital.1 Nigeria with his large population 
size and land mass, coupled with migration, industrial-
ization, and globalization have resulted in disease bur-
den of both communicable and non-communicable 

diseases. Communicable diseases prevalent in Nigeria 
are the HIV/AIDS epidemic, Lassa fever, cholera etc. 
Non-communicable diseases (NCDs), which include 
chronic renal disease, diabetes mellitus (DM), cancer, 
and cardiovascular diseases, have become more com-
mon in recent times. The average life expectancy has 
decreased due to the weight of the disease burden, with 
males surviving an average of 53.7 years and women 
living an average of 55.4 years.2 Figure 1 illustrates the 
death rates associated with non-communicable diseases, 
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which comprise of chronic respiratory disorders 2%, di-
abetes 1%, malignancies 4%, and cardiovascular diseas-
es 11%.3 However, the review focuses on DM because 
of its prevalence among all strata of the population and 
it imposes a degree of morbidity when poorly managed 
which affects almost all organs of the body. 

Fig. 1. Mortality due to NCDs diseases in Nigeria3

Diabetes mellitus (DM) is a long-term metabolic ill-
ness characterized by high blood glucose levels which 
when poorly managed could lead to serious damage 
to the heart, blood vessels, eyes, kidneys and nerves.4 
The three major types of DM include type 1 DM, type 2 
DM and gestational DM. Of the three types, type 2 DM, 
which is adult onset, is the most common and it occurs 
when the body becomes resistant to insulin or doesn’t 
make enough insulin.4,5 Type 1 DM is a long-term dis-
ease in which the pancreas generates little or no insu-
lin on its own; while gestational DM is associated with 
pregnant women.4,5 

Fig. 2. Pooled prevalence of DM in Nigeria7 

In Nigeria, the last time a national study estimating 
the prevalence of DM was carried out was over 30 years 
ago. The 1992 Nigerian National NCD survey, estimat-
ed the prevalence of DM to be 2.2%.6 According to the 
International Diabetes Federation atlas, the number of 
people aged 20-79 years living with DM is 3.6 million.5 
Owing to paucity of data there is currently no national 
prevalence of DM in the 36 states of the nation, except 
pooled prevalence of DM (Fig. 2) and other prevalence 

studies published in various local and international 
journals.8-15  

The rising prevalence of DM has been associated 
with the increase of cardiovascular diseases, end-stage 
kidney disease, erectile dysfunction, stroke and lower 
extremity amputation.14,16-19 In addition, DM constitute 
a third of all hospital admissions in Nigeria non-surgi-
cal wards and patients with DM has the longest hospital 
stay and highest medical bills.20-23

In terms of health care organization, in Nigeria 
there is poor screening activities taking place at the 
community level as most cases of DM are either diag-
nosed with classic symptoms or complications or during 
routine public health screening, pre-medical screening 
programs, pre-employment medical checks and for in-
vestigations such as stroke, hypertension, infertility, 
HIV/AIDS and tuberculosis.16,20 In addition, most DM 
care takes place at the secondary level of care and fewer 
more complicated cases at the tertiary level of care with 
little or no form of care at the primary care level in most 
states of the federation.20,24

Furthermore, DM care in Nigeria has been subop-
timal in all ramifications. This was buttressed by the 
former Nigeria Minister of State for Health Mr. Eku-
mankama Joseph Nkama on 14th November, 2022 
during the commemoration of the World Diabetes Day 
who stated “the risk of having DM has been rising be-
cause the vast majority of Nigerians with the condition 
are unaware of it or only have a basic understanding of 
it.” He bemoaned the lack of understanding about DM 
prevention, testing, and treatment that has contribut-
ed to the disease’s rising prevalence. Furthermore, Mr. 
Nkama said the management of the disease in the na-
tion has been impacted by the lack of sufficient educa-
tion for Type 2 diabetes prevention, education for those 
living with all types of diabetes, and access to cost-ef-
fective medication, particularly insulin. Additionally, he 
emphasized that while diabetes can be effectively pre-
vented or controlled by encouraging healthy lifestyle 
choices, educating medical professionals, and improv-
ing the quality of care’s capacity for diagnosis, treat-
ment, and support, the disease is still a major public 
health concern” (WHO, 2023).25 

Similarly, a World Health Organization report also 
documented the prevalence of DM to be 4.3% (males 
4.4% and females 4.3%).27 The report brought to light 
the deficiencies in the national response to DM in terms 
of policy guidelines and monitoring. These included the 
operational policy plan aimed at reducing overweight 
and obesity, the diabetes registry, and the national risk 
factor survey, which measured blood glucose levels in 
relation to the accessibility of medications, fundamental 
technologies, and public health procedures. The study 
demonstrated the overall lack of insulin availability in 
primary healthcare institutions, as well as the absence 
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of treatments including retinal photocoagulation, renal 
replacement therapy through dialysis, and renal replace-
ment therapy through transplantation. Furthermore, 
primary health care facilities lack fundamental tech-
nology such as the Doppler foot vascular status, dilat-
ed fundus examination, HbA1c test, and foot vibration 
sensing by turning fork.27

Consequently, due to the reported constraints in the 
management, prevention and control of DM in Nigeria 
which include lack of political will to implement adopt-
ed national healthcare policies, poor levels of coordi-
nation and integration within the multi-sectoral health 
care and related agencies, poor and inadequate fund-
ing and cultural inhibitions and attachments among 
others.28 It has been recommended that Nigeria should 
adopt a holistic approach in curtailing the DM scourge. 
The adopted approach should align with the Nigerian 
Multi-Sectoral Action Plan 2019–2025, Ottawa Char-
ter and the Nigerian Health Promotion Policy (NHPP). 
The inclusion of the Ottawa Charter and the NHPP is 
important because it provides a Health Promotion and 
Education (HPE) road map for addressing the burden 
of both communicable and non-communicable diseas-
es in Nigeria.    

The process of empowering people to take more re-
sponsibility over their health and its determinants in 
order to improve their health is known as HPE.29 On 
November 21, 1986, the first worldwide conference on 
HPE took place in Ottawa, Canada. The main reasons 
for this meeting were the increasing global expectations 
for a new public health movement and the significance 
of HPE in accomplishing the movement’s goals.  The 
charter centered on three basic prerequisites of advo-
cate, enable and mediate. The conference also outlined 
HPE actions to include build healthy public policy, cre-
ate supportive environments, strengthen community 
actions, develop personal skills and reorient health ser-
vices (Fig. 3). The Ottawa Charter made it necessary to 
create a national health promotion policy for Nigeria 
that is tailored to the country’s unique needs while tak-
ing into account its social, cultural, and economic struc-
tures. The Nigerian Health Promotion Policy (NHPP) 
was first developed in year 2006. The need for NHPP 
became necessary because of the prevailing communi-
cable diseases and demographic and epidemiological 
transition, rapid urbanization and changing lifestyles 
which have been correlated with the advent of NCDs. 
The NHPP contains guidelines to assist in creating af-
firmative outcomes through enablement for positive 
health action and enhanced community involvement. 
The NHPP had to be revised, though, due to a number 
of issues that were found to be preventing its implemen-
tation, including systemic issues, inadequate infrastruc-
ture at all three levels of government, the appropriation 
of health promotion responsibilities by other sectors 

and programs, and a lack of political will on the part of 
leaders to give health promotion a higher priority. The 
revised NHPP was drafted to deliver health care that is 
preventive, promotive, protective, restorative and re-
habilitative to every citizen of the country. The review 
will highlight the importance of the Ottawa Charter and 
NHPP in providing advocacy efforts in addressing the 
establishment of policy, providing enabling environ-
ment for DM care which include provision of integrated 
DM care at the primary care level in Nigeria, increase in 
community participation in DM care, awareness about 
DM, strengthening of the health system, mobilization 
of increased political will and the need for the national 
DM survey.30

The NHPP consists of guiding principles and val-
ues with major stakeholders in the implementation of 
NHPP. Also, the NHPP consists of a broad goal and four 
specific objectives with action points (Fig. 3). 

Aim 
The aim of the review was to suggest ways to improve 
DM care in Nigeria from HPE perspective by addressing 
the gap in DM care through the adoption of strategies 
from the Ottawa Charter and NHPP guidelines.

Fig. 3. Highlights of the constructs from the Ottawa 
Charter and NHPP to improve diabetes care in Nigeria

Material and methods
A collation of published articles on DM care as it relates 
to the domains or action points of the Ottawa charter 
and NHPP over the period of establishment of the char-
ter to 2023 was retrieved between April and September, 
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2023 to develop an all-inclusive distribution of articles 
in the review. The authors searched online bibliographic 
archives such as google scholar, African Journal Online, 
PubMed and Science Direct. Using MesH headings, 
the terms “diabetes mellitus”, “diabetes care in Nigeria”, 
“Ottawa Charter”, “NHPP”, “HPE” activities as well as 
variations thereof were searched for. The results of the 
literature search were screened for their compliance to 
the eligibility criteria, which include original studies, re-
views, reports and intervention studies reporting find-
ings on DM care related to the domains or action points 
of the Ottawa charter and NHPP. Data extraction from 
the eligible articles were carried out independently by 
two authors (AG and OOA) in line with the objective 
of the study which include DM care in Nigeria, Otta-
wa Charter, NHPP and ways of investing and improving 
HPE activities as it relates to DM care in Nigeria. 

Analysis of the literature
Domains of the Ottawa Charter
Build healthy public policy
In order to effectively manage and prevent NCDs, the 
United Nations High-Level Meeting on NCDs high-
lighted the necessity of population-focused, multisec-
toral interventions encompassing legislation, regulation, 
and fiscal measures.31,32 By enacting public policies that 
prioritize the identification and elimination of health 
barriers, this action point seeks to make the “healthi-
er choice the easy choice.” These regulations give peo-
ple and the community a way to choose the healthier 
choice, lowering their chance of contracting diseases 
like DM. 

The responsibility of addressing the social determi-
nants of DM and health lies mainly with the non-health 
sector and so it will require collaborative efforts with 
policy makers in other sectors such as finance, judicia-
ry, political, agriculture, and environment etc. to be able 
to address the issue of DM and its consequences.32,33 In 
order to promote better DM care in Nigeria, it empha-
sized the necessity for coordinated effort that incorpo-
rates a variety of strategies, including legislation, fiscal 
measures, taxation, and organizational transformation. 
The Ottawa charter recommended the need for adop-
tion of a multisectoral approach in formulating healthy 
public policy including identification of barriers to its 
implementation and how to circumvent them in pro-
moting the management and prevention of non-com-
municable diseases. Therefore, DM care organizations, 
community and faith-based organizations and research-
ers involved in DM care will need to collaborate with 
people in the best position to develop laws and policies 
that encourage wholesome environments and commu-
nities that support the best possible treatment and pre-
vention of DM. One of such obstacles that may affect 
the implementation of policies promoting DM care is 

the lack of provision of evidence-based information to 
policy makers from researchers. By using networks and 
intermediary bodies, it would be possible to improve di-
rect interaction and communication between academics 
and decision-makers in order to get beyond these obsta-
cles. Local, fact-based data on the dangers of DM must 
be provided to policymakers and the best available local 
option to minimize the threats. Providing policymak-
ers with choice and flexibility that is, a range of options 
with varying costs and benefits instead of a single solu-
tion is more likely to inspire action. It is imperative that 
the available options accurately reflect the political, so-
cial, cultural, and economic landscape in which a given 
policy will be implemented.32,34 For instance, a study by 
Ajisegiri et al.35, to understand the implementation of 
NCD policies in Nigeria, found that the focus of NCD 
national policies is “top down,” with little consideration 
given to decentralization to sub-national and frontline 
care delivery levels of the health system; NCD program 
coordination mechanisms are flawed, with weak region-
al organizational structures serving as their foundation; 
NCD financing is administratively onerous and dis-
persed; and frontline NCD service delivery for NCDs 
is not effectively integrated with other crucial PHC ser-
vices.

Create supportive environment
This priority area focuses on people’s surroundings be-
cause it can influence how they approach their health. 
This component of the Ottawa charter gives the com-
munity the opportunity to collaborate in creating a 
wholesome atmosphere that supports, encourages, and 
gives resources to those who have the ability to improve 
their health. The WHO buttressed this point in his re-
port on the Global Action Plan for Prevention and Con-
trol of NCDs. The report highlighted the importance of 
creating, sustaining and expanding health-promoting 
environments to reduce modifiable risk factors such as 
alcohol consumption, smoking of cigarette and other 
harmful substances injurious to the body, harmful di-
etary habits and physical inactivity.32,36 

With the current epidemiological transition in Ni-
geria which has led to rapid urbanization and industrial-
ization that is contributing to the increasing prevalence 
of type-2 DM. There is therefore need to create a sup-
portive environment that increases peoples’ access to 
resources in management of DM (glucometer, insulin 
and other hypoglycemic drugs), increasing opportuni-
ties for adoption of healthy lifestyles (reducing alcohol 
and cigarette use, healthy dietary and physical activity), 
reducing threats to DM complications and improving 
individuals ability to properly manage DM at the intra-
personal level.37,38 Additionally, fostering a supportive 
environment is employed to locate organizations that 
could help in comprehending the characteristics of dif-
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ferent approaches and practices required to get beyond 
typical obstacles to illness prevention.39,40 

In Nigeria, the national guidelines on the pre-
vention, control and management of DM (FMOH), 
encouraged the promotion of creative supportive envi-
ronments in the management of DM.41 It recommend-
ed whole-of-community health promotion activities in 
accordance with the Ottawa Charter, which includes 
targeted community-based activities (school-based 
physical activity programs and community physical ac-
tivity programs like marathons, swimming, dancing, 
etc.) and workplace interventions (discounted vouchers 
for sports/gym facilities, active spaces or gyms in the 
workplace and periodic workplace recreation). Health-
ful feeding and eating programs (healthy infant and 
young children feeding programs, school-based feed-
ing programs and removal of vending machines from 
schools and communities). The recommendations were 
in line with the WHO Global NCD Action Plan 2013–
2020 and the Nigerian multi-sectoral action plan for 
NCD prevention and control.42,43

Strengthen community actions 
Strengthening community actions enables people to 
collaborate with one another and the community to 
guarantee that strategies and priorities are carried out 
in a way that promotes improved health. It strengthens 
community support and encouragement to take part in 
making sure that all services are available to everyone. 
Every information is accessible, and every opportunity 
for learning is fair. More pertinent results are obtained 
by communities that effectively combat DM through 
public involvement in prevention and control than 
communities who do not actively participate in preven-
tion and control activities.32

To guarantee that results are in line with commu-
nities’ needs and resources, local expertise and skills 
must be given equal weight during the planning and de-
cision-making process when bolstering community ac-
tions.44,45 This is because poor knowledge of causes, risk 
factors, complications of DM is common in most com-
munities in Nigeria.46-50 Increased community access to 
diabetes health care and community control over the so-
cioeconomic factors of DM should be the main goals of 
any diabetes community action projects.32 Furthermore, 
community action for diabetes mellitus is to be broad-
ened to encompass DM screening and early detection, 
patient support for self-management, rehabilitation ser-
vices, and community-led multisectoral diabetes pre-
vention initiatives.32 

The World Diabetes Foundation carried out a proj-
ect with the aim of strengthening DM care in Lagos 
State Nigeria through the establishment of 35 DM clin-
ics across the state. The project implemented the follow-
ing strategies: it developed and reviewed guidelines for 

training and referrals for healthcare professionals man-
aging diabetes; it strengthened access to diabetes care at 
35 Primary Health Clinics by providing DM and DM 
foot screening equipment; it improved the referral pro-
cess for cases involving complications; and it trained 
physicians, nurses, and community health workers in 
diabetes screening, prevention, and care.51

Additionally, research has demonstrated that 
community health workers’ participation in diabe-
tes treatments enhances patients’ diabetes care and 
self-management practices. To enhance diabetes testing 
and monitoring, medication adherence, nutrition, phys-
ical activity, or weight control, interventions can involve 
coaching, teaching, or social support.45,52 

Develop personal skills
This is the only one of the Ottawa Charter’s five priority 
areas for action that is at the intrapersonal level. Action 
at this level is necessary to help people, especially those 
who have chronic diseases, succeed in improving their 
health status and managing their illness.32,53 This area 
of action alters a person’s behavior to help them realize 
what adjustments they can do to lower their chances of 
contracting DM and its consequences. Concerning DM 
management, it equips the patients with the most useful 
knowledge and abilities that are necessary to improve 
certain aspects of their health. This is because patient 
empowerment for DM self-management is necessary to 
maximize outcomes. The daily decisions and consider-
ations that a patient with type 2 DM must make are part 
of diabetes self-management. Patients must be able to 
manage their resources, values, and preferences while 
adhering to a therapy regimen that calls for consistent 
exercise, a healthy diet, blood sugar self-monitoring, 
and medication compliance.32,54,55

As a result, patients’ need to be equipped with in-
formation and abilities in accordance with the Federal 
Ministry of Health’s National Guidelines on the preven-
tion, control, and treatment of diabetes. This is because 
the national guidelines align with the cultural context of 
Nigeria and addresses more problematic areas.56,57 This 
is pertinent in DM self-care and management because 
studies have shown that DM educational intervention 
aligning with the socio-cultural context has better man-
agement outcomes.58-60 

Reorient health services
Health care professionals are not the only ones who 
have to share responsibility for health promotion in the 
healthcare system; governments, community organiza-
tions, individuals, and healthcare institutions all have 
a part to play. To develop a healthcare system that ad-
vances the objective of health, they must work together. 
This means that in order to promote health, the focus of 
health care must be shifted from being individual and 
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treatment-centered to being community-centered and 
focusing on the promotion of a healthy community.32 
Such health care services should focus on prevention, 
promotion and cure. 

Currently, in Nigeria DM treatment and care is only 
operational at the tertiary and secondary level of care, 
with little or non-existent care at the primary level.61,62 
This is a drawback of the Nigerian health care system 
because primary health care is the only setting where in-
tegrated risk reduction and prevention, treatment, and 
long-term management of diabetes mellitus can be suc-
cessfully accomplished due to accessibility to care. The 
reorientation of health services in Nigeria concerning 
care and management of DM should focus on primary 
health care because primary health care is the domain 
where health promotion and education activities could 
be carried out effectively. Primary healthcare demands 
that all people have access to health services regardless 
of their location, social status, economic status, or cul-
tural background; that the community be involved in 
the planning, implementation, and assessment of health 
services; that health and other sectors be integrated; that 
multidisciplinary teams be recognized as equal part-
ners in promoting the community’s health; and that a 
range of services, chosen by the community, be provid-
ed.32 In Nigeria studies have shown the reorientation of 
primary health care through interventions to improve 
services, drive change and overall output among health 
care workers.35,63,64  

Domains of the National Health Promotion Policy
Participation in periodic screening programs
Undiagnosed Diabetes Mellitus (UDM) remains a chal-
lenge globally, but is more common in low-and mid-
dle-income countries. According to the IDF, in 2021 
almost one-in-two (44.7%) representing 239.7 million 
of the total adults living with diabetes (20–79 years old) 
were found to be unaware of their status.5 In low and 
middle income countries the prevalence of undiag-
nosed DM is even higher with a proportion of 50.5% 
representing about 9.5 million people.5 In the African 
sub-region the proportion of adults (20–79 years) with 
undiagnosed DM is estimated to be 53.6% representing 
12.7 million people.5 The African sub-region does not 
have a standard data for UDM due to poor documenta-
tion in the health system. However, few available stud-
ies on the prevalence of UDM in Africa shows North 
Africa (4.2% in Egypt), South Africa (18.1%), East Af-
rica (7.2%, 11.5%, 5%, 2.3%, 3.8%, 2.13% in Ethiopia), 
(9% in Tanzania), and West Africa (3.19% in Guinea), 
(6.3% in Cameroon), (4.64% in Senegal), (7% and 4.6% 
in Nigeria).65-78 Early diagnosis of people with DM is es-
sential to prevent or delay micro and macro vascular 
complications; improve quality of life and avoid prema-
ture death.62 This is because late diagnosis of DM most 

likely would have resulted in complications leading to 
more use of health care services; thereby placing addi-
tional burden on the health care system already strug-
gling with known communicable diseases and other 
non-communicable diseases.62 Screening for DM re-
mains one of the surest ways to reduce the high burden 
of UDM in Nigeria. The NHPP proposes participation 
in periodic maximum pressure campaigns activities 
which involve screening programs for DM to address 
the burden of DM in the country. Such screening pro-
grams should be organized by all levels of government 
(Local, State and Federal) and other non-governmental 
organizations regularly and should incorporate all the 
levels of the health care system in Nigeria (Primary, Sec-
ondary and Tertiary) to facilitate referral activities when 
the need arises. 

Promotion of awareness and improving knowledge of DM
Creating awareness and adequate knowledge of DM 
remains a vital way of reducing risk of complications 
among diagnosed patients.79 While previous research 
has documented high awareness of DM among various 
subgroups of the populations; the level of knowledge 
has been suboptimal.46,47,62,80-83 The NHPP proposes sup-
porting health promotion interventions that promote 
awareness creation and enhancing the knowledge of 
DM and its prevention. This would empower the popu-
lation in identifying risk factors and detecting signs and 
symptoms early enough to prevent DM complications 
and late diagnosis. In addition, the high awareness of 
DM among the population could be leveraged upon to 
increase their knowledge, attitude and practice towards 
DM. Both governmental and non-governmental orga-
nizations should focus on regular and continuous sensi-
tization campaigns on the causes, signs and symptoms, 
risk factors, complications, management and preven-
tion of DM in the communities, schools, religious gath-
erings, market places and other social gatherings in the 
community. This is to ensure knowledge enhancement 
and sustenance in health seeking behavior among the 
population.81

Increase access to health services by significant reduction 
of structural, system and societal barriers especially for 
the vulnerable groups
The most vulnerable groups in terms of access to DM 
health care services are the poor in the society who can-
not afford the high cost of insulin and other hypogly-
cemic drugs. This is because in Nigeria there are high 
out-of-pocket expenses for health care services and low 
insurance policy especially among patients in the rural 
areas.60,75 Furthermore, weak structural and systemic 
factors within the health care services are hindering ad-
equate access to health care among DM patients. For in-
stance, in Nigeria adequate and specialized care for DM 
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can only be obtained from secondary and tertiary fa-
cilities as DM care is in most cases non-existent in pri-
mary care centres.62 Also, poor referral activities among 
the three tiers of health care systems and derisory im-
plementation of health policies have compounded the 
problem of care among DM patients.84,85 Furthermore, 
inter-cadre rivalry among health care professionals has 
hindered patients from having the best possible care.62 
Poor awareness and knowledge of DM, stigmatization 
and myth about DM are societal barriers that hinder ac-
cess to health services.62,86

Promoting sustainable healthy behavior and lifestyle
Modifiable risk factors such as smoking, alcohol con-
sumption, and physical inactivity are major risk factors 
of DM.87 Thus, sustaining healthy behavior and lifestyle 
is important in minimizing the risk of contracting DM. 
As at 2012 there were about 13 million smokers in Ni-
geria, with above 16,000 mortality attributable to cig-
arette smoking.88,89 As at 2020 the smoking rate was 
3.70% which was a decline of 0.2% from 2015 (4.70%).90 
According to the Nigerian Demographic Health Survey 
(NDHS), about 6% of men smoke any type of tobacco 
while 94% are non-smokers and less than 1% of women 
smoke cigarette.91 Also, among men who smoke ciga-
rettes daily, about 38% smoked less than 5 cigarettes each 
day, while 33% smoked 5–9 cigarettes and 8% of daily 
cigarette smokers smoked between 15 and 24 cigarettes 
each day. Similarly, worldwide research has demonstrat-
ed that consuming low to moderate amounts of alcohol 
reduces the risk of developing type-2 DM because it in-
creases insulin sensitivity.92,93 On the other hand, chron-
ic and heavy use of alcohol, however, has been shown to 
interfere with glucose homeostasis and cause the devel-
opment of insulin resistance, which increases the chance 
of developing diabetes mellitus.94,95 Nigeria is one of the 
countries in the world with the highest per capita alco-
hol consumption.96,97 In Nigeria, alcohol abuse is still 
the most common substance. Adolescents and young 
adults are more likely to engage in excessive, episodic 
drinking, and in certain situations, alcohol beginning 
occurs as early as 11 years old.98,99 Reasons posited for 
increased alcohol consumption is unrestricted access to 
alcohol products, continued promotion and populari-
ty of alcohol products, absence of alcohol policies and 
lack of implementation of a minimum drinking age by 
both the government and the brewers. Others are so-
cio-cultural practices, rapidly changing lifestyles and in-
creasing purchasing power.100 Alcohol consumption is a 
contributing factor to most non-communicable diseases 
such as diabetes, cancer, liver cirrhosis, road traffic acci-
dents among others.101 In Nigeria, according to reports, 
there are significant rates of physical inactivity (between 
25% and 57%), which have been related to greater in-
cidence of obesity, type 2 diabetes, and cancer.102,103 Ni-

geria has national policies to regulate the consumption 
of tobacco and alcohol. For instance, the National To-
bacco Regulations 2019 Act was passed into law in the 
year 2019. Moreover, the Federal Road Safety Act, the 
Non-communicable Diseases Prevention and Control 
Policy, and the Strategic Plan of Action all contain poli-
cy measures to combat dangerous alcohol consumption. 
However, despite the existence of these policies in Nige-
ria, more still need to be done to ensure a tobacco and 
alcohol-free society in Nigeria. Various ways of ensuring 
the sustaining of these policies is to adopt a multi-sec-
toral approach, adoption of the framework for global 
monitoring to measure progress on major NCDs, their 
main risk factors, and their prevention and control on 
a global scale, decrease in the youth and young adults 
consumption of alcohol and tobacco, public health ad-
vocacy, partnership, technical support and capacity 
building.101,104-106 The proportion of men and women 
who smoke various tobacco products in Nigeria accord-
ing to age and geopolitical zones is as shown in Figure 4.

Fig. 4. Proportion of men and women who smoke various 
tobacco products according to age and geopolitical zone 
in Nigeria101

Strengthening school health programs to focus on the pre-
vention of non-communicable diseases
The implementation of the guidelines on the Nation-
al School Health Program was developed in the year 
2006. The purpose of this school health policy was to 
advance students’ health in order to fulfill the objectives 
of ‘Education for All’. The need to strengthen the imple-
mentation of the National School Health Program has 
become more pertinent because of the increasing prev-
alence and burden of DM in school environment.107-110 
In school health programming, the NHPP suggests pro-
moting and protecting health behaviors for children, 
parents, staff, and the community at large. Therefore, in 
line with the proposal the areas of the policy that the im-
plementation needs to be strengthened include school 
feeding services, health education and school health 
services. In school feeding services, foods served to the 
pupils and students should contain high fiber diet such 
as fruits and vegetables which have been shown to in-
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crease insulin sensitivity thereby decreasing the chances 
of developing type-2 diabetes.111,112 Also, health educa-
tion on the prevention of DM and other non-communi-
cable diseases should regularly be organized for primary 
school pupils, secondary school and University students 
and staffs. As previous studies have shown the improve-
ment of knowledge of DM among students through 
health education intervention.113-115 Furthermore, the 
annual World Diabetes Day every 14th November could 
be leveraged to embark on DM awareness across pri-
mary, secondary schools and Universities in the coun-
try. Additionally, the school curriculum especially the 
secondary school curriculum should be revised to con-
tain more information on the pathophysiology of DM, 
signs and symptoms of DM, risk factors of DM, com-
plications, management and prevention of DM. This is 
important because teachers in secondary schools have 
affirmed the inadequacy of prevention of DM in the 
current secondary school curriculum.116 School health 
services centers should have glucometer, and hypogly-
cemic drugs, referral, follow-up services and effective 
counseling services. Lastly, the school health records 
should be made to be comprehensive for proper referral 
and follow-up especially of pupils or students with DM.   

Establishment of effective media strategies
Effective media strategies comprising both the social 
and new media for DM prevention should be estab-
lished by the health promotion divisions at the federal, 
state and local government levels. The aim of such me-
dia engagement should be to ensure: 
1.	 Strengthening the capacity of media professionals: 

This could be achieved by ensuring that the capac-
ity of media practitioners is strengthened on the 
reportage of issues concerning non-communicable 
diseases including DM and the role of social deter-
minants of health on the onset of DM.

2.	 Information, enlightenment and empowerment of 
communities: The mass media has a wide reach 
therefore it could be engaged by health promotion 
divisions at all levels to ensure periodic and regular 
up-to-date information on the government activi-
ties in the organization, management and preven-
tion of DM across communities in Nigeria. This 
would help in driving information to the grassroots 
level thereby empowering communities in adopt-
ing positive lifestyles and health seeking behavior.

3.	 Generation of evidence on the contribution of 
health promotion and education in improving di-
abetes care in Nigeria: Evidence based data from 
publications, conferences, workshops etc. on the 
contribution of health promotion in improving the 
organization, care and management of DM should 
be supplied to designated media practitioners peri-
odically. This would help media practitioners with 

their reportage duties in informing the public on 
the contribution of health promotion in improving 
the health of the people.

4.	 The media should be in cooperated as part of the 
team for the development of health promotion and 
education interventions at all levels. This would en-
sure adequate monitoring and coverage of health 
promotion programs especially as it concerns the 
organization, care and management of DM in Ni-
geria. This would help the media through the social 
and new media to perform its function of contin-
uously updating the public on progress of govern-
ment investment in health promotion and educa-
tion activities on the organization, management 
and prevention of DM.

Implementation of capacity building for the delivery of 
health promotion and education interventions as it relates 
to DM care and prevention
Building organizational contexts, partnerships, and in-
frastructure to conduct health promotion programs, as 
well as developing problem-solving skills, are all ele-
ments of capacity building for health promotion.117 The 
NHPP proposes as it pertains to DM care and preven-
tion a clear framework for transferring and scaling up 
staff capacity strengthening. This could be achieved by 
ensuring the regular organization of capacity building 
workshops for all categories of health professionals in-
volved in DM care by governments at all levels. The en-
docrinologists, physicians, nurses and other professional 
bodies involved in DM care should be trained on best 
practices in DM care at the tertiary level. This is even 
more important because care at this level is constrained 
owing to the few diabetologists and endocrinologists 
providing care for DM patients.62 At the secondary lev-
el of care general practitioners, nurses, dieticians, phar-
macists and other professional bodies involved in DM 
care should be targeted for such capacity building work-
shops, as this would help them upgrade their skills and 
knowledge regularly in order to manage DM more effec-
tively and efficiently. The primary care level in Nigeria 
is not equipped to manage non-communicable diseases 
such as DM. Most primary health care in Nigeria focus-
es on maternal and child health care and management 
of communicable diseases and minor ailments.62,118 Pre-
vious reviews have highlighted the importance of capac-
ity building in the management of DM in Sri Lanka and 
India.119,120 Capacity building workshops and training 
should be certified in form of fellowships, diplomas and 
certificate programs which should be institutionalized 
by securing buy-in of the policy with National Universi-
ties Commission (NUC) and other strategically relevant 
agencies for short and long term adoption. In addition, 
such programs should adopt a bottom-top approach 
where various communities and families of those affect-
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ed with DM would be incorporated in the development 
of a National Diabetes Educational Guidelines for the 
management of DM. 

Establishment of systems to monitor and evaluate DM 
care activities in Nigeria
A DM care monitoring and evaluation center should be 
created in the department of public health or health pro-
motion at the national, state and local governments’ lev-
els. Such center would be saddled with the responsibility 
of generating evidence-based data for DM in Nigeria by 
establishing a national DM register consisting of all DM 
patients in Nigeria for easy tracking and follow-up. This 
will aid the generation of reliable data on prevalence of 
DM, morbidity and mortality, as currently such data are 
generated from cross sectional studies,11,14,33,121,122 and 
systematic reviews.7,122 Furthermore, the establishment 
of such center would help in tracking DM researches 
including interventions among various set of the pop-
ulation in Nigeria which will aid evidence-based data 
gathering. Researchers will be mandated to get approval 
and documentation from such offices nationwide before 
commencing their studies. The established DM moni-
toring and evaluation center will be able to work with 
the support of the government through the ministry of 
health to organize quarterly or annual national review 
meetings and conferences were recent researches in the 
management of DM will be presented and discussions 
on how to strengthen the system will be carried out. In 
addition, all health facilities in collaboration with the 
DM monitoring and evaluation centers would be man-
dated to write a monthly report of their DM activities 
and they will be collated and sent to the national center 
for documentation.

Investing in health promotion and education to improve 
diabetes care
Health promotion and education remains a key strategy 
for promoting health and wellbeing especially as it con-
cerns prevention of DM because it empowers people to 
improve their mental, social and physical health. For the 
government to achieve increased diagnosis, better man-
agement and prevention of DM, there must be a con-
scious and deliberate investment in health promotion 
through governmental and non-governmental agen-
cies in Nigeria. The following are areas the government 
could invest in improving diabetes care through health 
promotion and education in Nigeria.123

Finance 
Effective health promotion and education as it con-
cerns DM care and prevention would need adequate 
financing for maximal delivery. This could be done by 
investment in health promotion activities through fis-
cal policy making and budgetary allocation to the de-

partment of health promotion through the ministry of 
health. Health financing for improving DM care would 
be channeled into subsidizing out-of-pocket payment 
for hypoglycemic drugs through credit allocation for 
indigent patients in the annual budget allocation to 
health care.123 Also, the social insurance scheme such 
as the National Health Insurance Scheme and oth-
ers could be funded and expanded to provide free ba-
sic insurance packages specifically for DM patients 
through the national and state hospital management 
boards as well as referral systems. Such insurance pro-
grams would be expected to cover the provision of so-
cial insurance, adequate health services and provision 
of drugs.123

Legislation
Legislation involves having the political will to create 
and push through legislation and policies that enhance 
as well as sustain healthcare delivery. Legislation in-
volves formulating laws that would increase the budget-
ary allocation to health from its current 8% in 2023 to 
15% of its total budgetary allocation which was signed 
by African Head of States in the Abuja declaration of 
2001.124 Laws that raise the risk of diabetes mellitus 
should be implemented as taxes on sugar-sweetened 
beverages, unhealthy meals, and services. Furthermore, 
laws should be passed to impose higher taxes on alco-
holic beverages, tax every pack of cigarettes, pipe tobac-
co, and ready-to-use tobacco, tax cigarette retailers, and 
restrict the entry of tobacco products into Nigeria by 
foreign visitors by collecting taxes on them. Legislation 
could also ensure that a percentage from Value Added 
Tax becomes a health tax which would be channeled 
into the treatment and care of patients with chronic dis-
eases such as DM.123

Health research
Investment should be made in health promotion and 
education research in Nigeria that promotes the pre-
vention of non-communicable diseases such as DM.125 
Such funding should be focused on researches that are 
in line with the objectives of health promotion which 
includes prevention of DM in Nigeria, incidence and 
prevalence of DM, reduction of risk factors (modifi-
able) associated with DM, adherence and care of DM 
patients in preventing complications, interventions that 
focus on improved quality of life among DM patients. 
The government could also fund researches that focus 
on increasing individuals’ knowledge of DM and skills 
for management of DM through information, educa-
tion and communication, strengthening of community 
action by identifying and utilizing existing community 
structures, facilitating the creation of laws, regulations, 
and fiscal restraints that improve and support appropri-
ate DM treatment and prevention in Nigeria. Monitor-
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ing and evaluation of health promotion and education 
programs are also important.124,125

Health system 
The Nigerian government should invest heavily in the 
health system from the tertiary to the primary level. 
This is pertinent for the provision of adequate care for 
DM patients and timely referral. Establishment of an 
appropriate feedback system among the various levels 
of healthcare is equally important. Although, DM cares 
at the primary level of care is non-existent considering 
even as it is the level of care closer to the populace and 
a place where DM patients are expected to present first, 
when in need of care.126 This should be looked into and 
improved upon by the government especially the local 
government through the National Primary Health Care 
Development Agency, as these present the best opportu-
nity for quick and timely diagnosis of DM across com-
munities in Nigeria. If the populace is aware they can 
walk into any primary health center and receive ade-
quate DM care without going to the secondary facility 
which might be some few kilometers away, it will go a 
long way to encourage residents of communities across 
Nigeria to seek care quickly and timely which is import-
ant to prevent DM complications.126 

At the secondary and tertiary level of care where we 
have professionals handling DM care. The government 
must ensure that trained health promotion specialist 
is incorporated as part of care for DM patients and are 
saddled with the responsibility of promoting DM aware-
ness in communities across Nigeria.62 

Human resources  
In line with the guidelines of the NHPP, all staffs ap-
pointed to carryout health promotion and educa-
tion duties for the organization of the prevention of 
non-communicable diseases including DM at the feder-
al, state and local government levels must meet the min-
imum requirement of a Masters’ degree in public health 
or allied disciplines with specialization in health promo-
tion and education at the national and state levels and a 
degree (BSc, HND or OND) in health promotion and 
education, a minimum of six months health promotion 
and education certification in addition to other basic 
professional qualification in health are required at the 
local government level.

Conclusion
This manuscript proposed the adoption of the Otta-
wa charter and the NHPP in the improvement of DM 
care services in Nigeria through the adoption of popula-
tion-focused multi-sectoral interventions encompassing 
legislation, regulation, and fiscal measures which pro-
vides the populace and community options of adopt-
ing healthier choices, thereby lowering their chances of 

contracting DM. Furthermore, creating sustaining and 
expanding health-promoting environments to reduce 
modifiable risk factors; ensuring community participa-
tion in the decision-making process from the planning, 
implementation and evaluation of intervention pro-
grams in the community and reorienting the primary 
health care services to aid the diagnosis, treatment and 
rehabilitation of DM patients. Others include, promot-
ing screening programs, increased access to DM care 
services and reorientation of the school health programs 
to include school feeding services, health education and 
school health policies. Policy recommendations in-
clude the formal adoption of the NHPP as part of the 
DM care process in health facilities in Nigeria, strength-
ening HPE trained human resources as part of the DM 
care team in health facilities, increase budgetary alloca-
tion for health financing and strengthening the social 
insurance schemes, adoption of strict legislation against 
modifiable risk factors such as tobacco and alcoholic 
beverages and increased allocation and access to funds 
for HPE research. 
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ABSTRACT 
Introduction and aim. Vitiligo is a chronic skin disease characterized by progressive loss of melanocytes. Various treatment 
options have been developed to manage vitiligo, however, phototherapy has emerged as one of the most effective treatment 
options. Therefore, this review has been written to examine the  mechanisms of this particular treatment approach and its op-
timal  implementation.
Material and methods. A review of the literature regarding combination of word vitiligo with the following: psoralen ultravio-
let A (PUVA), narrowband ultraviolet B (NB-UVB) and excimer laser (EL) was performed using the PubMed database.
Analysis of the literature. NB-UVB has demonstrated safety and efficacy in stimulating melanocyte proliferation and melanin 
synthesis, making it an attractive treatment option for both localized and generalized vitiligo. PUVA therapy, combining pso-
ralen photosensitization with UVA irradiation, has shown remarkable efficacy in repigmentation, particularly in refractory or ex-
tensive vitiligo. However, because of possible side effects, it is not recommended as a first line phototherapy. With its targeted 
and precise approach, EL offers a localized treatment and has produced impressive results in localized and segmented vitiligo.
Conclusion. Despite limitations, phototherapy continues to evolve, offering hope for individuals with vitiligo. Further research and 
advancements in treatment protocols are needed.  
Keywords. NB-UVB, phototherapy, vitiligo
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Introduction 
Vitiligo is a common depigmentation disorder affecting 
about 1–2% of the world’s population. It is characterized 
by the formation of hypopigmented patches on the skin 
corresponding to the dysfunction and loss of epidermal 
melanocytes.1 Vitiligo is more prevalent in female pa-
tients. As for geographic region and ethnicity, evidence 
suggests that people on the African continent are more 
affected by this condition.2 The lesions may be localized 
or generalized, although they most commonly affect vis-

ible parts of the body, namely skin of palms, soles and 
head. Pathophysiology of the disease is complex and 
includes a genetic predisposition, an autoimmune re-
sponse or oxidative stress, and autoinflammatory mech-
anisms.1 To date, options for vitiligo treatment remain 
limited, with therapeutic strategies targeting inflamma-
tion and immune responses, such as topical or systemic 
steroids, topical calcineurin inhibitors alongside topical 
and systemic Janus kinase inhibitors or surgical proce-
dures. One of the options gaining ground in recent years 
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is phototherapy, which promotes reduction of inflam-
mation and melanocyte regrowth. In general, efficacy of 
phototherapy can be assessed after at least six months, 
and its effect depend on the type of phototherapy, dura-
tion of treatment, and body site. However, phototherapy 
should be considered as ineffective if no repigmentation 
(mainly perifollicular) is seen during the first 3 months 
of treatment or the degree of repigmentation is less than 
25% after 6 months of therapy.3,4 The main photothera-
py methods include psoralen-UV-A (PUVA) and nar-
row band UV-B (NB-UVB) therapies, which are used 
for large lesions. In contrast, relatively new excimer laser 
is used mainly for small lesions. Currently, NB-UVB is 
considered as first-line treatment for body surface area 
(BSA) > 10-20%, while PUVA is used as a second-choice 
treatment, mainly in adults.4,5 While achieving good 
clinical results with a lower total cumulative UV dose 
than the other methods, the excimer laser is limited by 
high acquisition and maintenance costs, limited avail-
ability, and time-consuming procedure.5

Aim
The purpose of this paper is to assess the treatment re-
sponse of vitiligo to phototherapy.

Material and methods
A comprehensive research was carried out on the 
PubMed databases, covering period between 2000 and 
2024. Search terms included phototherapy, vitiligo, 
psoralen ultraviolet A, narrowband ultraviolet B, and 
excimer laser. A thorough analysis of literature was con-
ducted, focusing on the most recent articles published 
within the last five years. However, older papers were 
also considered if they presented noteworthy findings. 
Findings from a total of 68 selected papers were com-
piled and organized in this review.

Analysis of the literature
Psoralen ultra-violet A 
PUVA photochemotherapy (Fig. 1), which is the use of 
psoralens as a photosensitizer in combination with ul-
traviolet (UVA) radiation (320–400 nm), have been used 
to treat vitiligo since the 1950s and was the main type of 
phototherapy until the development of NB-UVB.6,7 Pso-
ralens are natural phototoxic furanocoumarins found in 
plants.8 They are administered systemically or topical-
ly, followed by exposure to UVA radiation.9 This combi-
nation triggers a strong phototoxic reaction that allows 
the skin to repigment. The most commonly used photo-
sensitizer is 8-methoxy psoralen (8-MOP), usually tak-
en at 0.6–0.8 mg/kg.5 Photosensitivity develops after 1 
hour, peaks after approximately 2 hours and disappears 
after roughly 8 hours.10 Psoralens rapidly enter the cell 
and intercalate between DNA base pairs and, upon ab-
sorption of photons, undergo chemical activation to 

crosslink DNA. This causes a range of antiprolifera-
tive, antiangiogenic, apoptotic and immunosuppressive 
effects. Through some unknown mechanism, mela-
nogenesis is also stimulated and the expression of vitili-
go-associated antigens on melanocyte cell membranes is 
reduced.6,11 Nevertheless, the exact mechanism of action 
of pigmentation induction by PUVA in acquired vitiligo 
is still unknown. Anbar et al. showed that PUVA thera-
py increases the number and activity of epidermal me-
lanocytes in all areas and reduces degenerative changes 
in both melanocytes and keratinocytes. The reversal of 
degeneration in depigmented and seemingly normal 
skin after PUVA indicates the role of this modality in 
both repigmentation and protection against further de-
pigmentation.12 Indications for using PUVA in vitiligo 
treatment include BSA of more than 10% of the body 
surface area of vitiligo, for which other treatments, in-
cluding NB-UVB, have not guaranteed satisfactory re-
sults.10 It is crucial to evaluate the patient’s condition 
carefully for long-term treatment. When evaluating 
a patient before treatment, key elements are age, skin 
type (according to Fitzpatrick types) and past medical 
history (including the history of skin cancer, immuno-
suppression, and current medications).7 The best ef-
fects of PUVA therapy are achieved on the face, trunk 
and proximal limbs13 with acral areas most resistant to 
treatment14 and requires 1 year to achieve a maximal 
treatment.3 More than 25% repigmentation occurred in 
51.4% of patients at 6 months, 61.6% at 12 months af-
ter receiving PUVA therapy, and ≥75% repigmentation 
occurred in 8.5% of patients at 6 months and 13.6% at 
12 months.14 There was no effect of disease elapsed du-
ration on the response rate to PUVA.10 Although PUVA 
therapy is effective, it has many limitations. It is associ-
ated with, higher risk of skin cancer compared to other 
forms of phototherapy. In addition, non-specific side ef-
fects such as erythema, dryness, pruritus, blistering, and 
hyperpigmentation or photoaging may occur.10,15 Due to 
the systemic use of psoralen, exclusion criteria for PUVA 
treatments include pregnancy and lactation, preemi-
nent photosensitivity disorders and age (children below 
12 shall be excluded). After UVA irradiation, psoralens 
generate photosensitizing reactions and reactive oxy-
gen species (ROS). Certain transient receptor potential 
(TRP) channels, such as TRP Ankyrin type 1 (TRPA1) 
and TRP Vanilloid type 1 (TRPV1) in peripheral nerve 
endings, which are involved in pain and itch signaling, 
as well as neurogenic inflammation, are assumed to be 
sensitive detectors of ROS.16 The mechanisms above un-
derlie some of the adverse effects of PUVA therapy, in-
cluding the most serious one known as PUVA pricks. 
This sensation has been reported as a persistent severe 
burning pain deep under the skin, of a degree more se-
vere than renal colic.17 There is a variant of PUVA ther-
apy called PUVA sol therapy, in which the radiation 
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source is sunlight. However, in a study comparing the 
efficacy of these two therapies in the treatment of vitili-
go, it was found that oral PUVA was more effective than 
PUVA sol in terms of early onset of repigmentation, 
speed of repigmentation, total repigmentation achieved 
after nine months of therapy, and improvement in qual-
ity of life (QOL). Nonetheless, phototoxicity was higher 
with oral PUVA therapy.18 In patients who experienced 
gastrointestinal side effects after taking a photosensitiz-
er, topical PUVA therapy can be considered by apply-
ing psoralen in cold cream, solution, or emulsion only 
to the lesions.19 The effects of vitamin D analogs such as 
calcipotriol or tacalcitol on the effects of phototherapy 
have also been analyzed. However, none of the vitamin 
D analogs enhanced the efficacy of PUVA.20 

Fig. 1. Equipment used to perform PUVA therapy, A: whole 
body cabinet, B: body part machine   

Narrow-band ultraviolet B 
Narrow-band ultraviolet B (NB-UVB) therapy was first 
used in vitiligo treatment in 1997 by Westerhof and 
Nieuweboer-Krobotova.21 NB-UVB uses light beam of 
311 nm wavelength and is significantly more broadly 
used due to its weaker radioactive effect. In recent years, 
NB-UVB has established itself as the standard treatment 
for vitiligo (Fig. 2). Before initiating therapy, patients 
with history of taking medications with photosensitizing 
potential should be ruled out, considering that regardless 
of radiation dosage, this is associated with a higher risk 
of erythema as a complication of therapy.22 The dose is 
selected by establishing the so-called MED, which is the 
lowest dose that causes marked erythema. Usually, ther-
apy is started with a dose equal to 70% of MED, and with 
subsequent sessions, dosage would be increased by 10–
20%. Caution should be maintained as ⅓ of patients are 
photo resistant, and in these patients, doses should not 
be increased. Alternatively, the dose can be determined 
by skin phototype according to Fitzpatrick scale, al-
though a safe and practical option is to start therapy with 
a dose of 200 mJ/cm2 regardless of skin type.23 Maximum 

permissible dose for the face per m2 of a given treatment 
is 1500 mJ/cm2, while the maximum dose for the body is 
3000 mJ/cm2.23 The most significant effect is noticeable 
after about 12–24 h. The appropriate skin reaction to this 
therapy is a pink, symptom-free erythema that lasts for 
24 hours. Once this reaction is observed, the current 
dosage should be maintained until the erythema sub-
sides. Following this, the subsequent dosage can be 
raised by 10% to 20%. Treatments are applied 2 –3 times 
a week until remission or stabilization of the clinical con-
dition is achieved.23 Once stabilization is achieved, treat-
ments are performed twice a month for the first month, 
once a week for the next month, once every two weeks 
for the third month, and then therapy can be discontin-
ued in the fourth month.23 Approximately 15% of pa-
tients experience a relapse within one year after 
discontinuation.24 The effectiveness of vitiligo treatment 
with NB-UVB can be estimated after 18-36 irradiations 
and its ineffectiveness after 48.23 In case of some patients 
being slow responders 72 sessions may be considered be-
fore stopping phototherapy. NB-UVB therapy can be 
combined with topical treatment achieving better clini-
cal results; however, 4 hours before skin irradiation, no 
topical products should be applied to the skin other than 
mineral oil.23 It is common for patients to miss a dose in 
case of patients receiving hospital phototherapy. If the 
treatment intervals are between 4 to 7 days, the dosage 
should stay the same. However, if the intervals are longer, 
the management strategy will differ.23 It is important for 
patient to take photos of the lesions throughout the treat-
ment to provide the doctor with a reference point for 
comparison. To guarantee the therapy’s efficacy, fol-
low-up appointments every 3 months are recommended 
to evaluate the treatment’s progress. Early initiation of 
NB-UVB is crucial due to its ability to halt disease pro-
gression and promote repigmentation. The longer vitili-
go persists, the less effective treatment tends to be.25 This 
is especially significant in cases of segmental and acral 
vitiligo, where achieving repigmentation becomes in-
creasingly challenging as the condition progresses.26 It is 
important to assess specific factors that can impact the 
success of therapy. Factors such as difficult-to-treat ana-
tomical sites (e.g., fingers, toes, bony areas) and areas 
lacking melanocyte reservoirs (e.g., patches with leu-
kotrichia) can pose limitations to treatment effective-
ness.26 The mechanisms of UVB phototherapy involve 
immunosuppression induction of keratinocyte T-lym-
phocyte apoptosis and stimulation of peri-follicular cells 
to migrate and differentiate into melanocytes.11,27 In ad-
dition, there has been noticed an increase in acetylcho-
linesterase levels.28 NB-UVB increases the activity of 
proteins responsible for the production of tyrosine, 
whose metabolism is impaired in the melanocytes of vit-
iligo patients. NB- UVB therapy not only leads to the 
stimulation of melanocytes but also leads to a decrease in 
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CD4+ and CD8+ lymphocytes and level decrease of 
chemokines CXCL9 and CXCL10 in the peripheral 
blood.29 A positive therapeutic response to NB-UVB 
phototherapy in patients with vitiligo is often observed 
when lesions are localized to the face, and perifollicular 
pigmentation is present on dermatoscopic examina-
tion.30 This phenomenon is explained by the reservoir of 
stem cells in hair follicles which, stimulated by radiation, 
differentiate into melanocytes. Among the most stable 
repigmentation patents are the marginal and perifollicu-
lar mechanisms, hence NB-UVB therapy is more effec-
tive on the scalp in favor of less effective on the skin of 
the hands and feet.31 NB-UVB phototherapy in patients 
with vitiligo is not associated with an increased risk of 
melanoma, basal cell carcinoma (BCC), or squamous 
cell carcinoma (SCC); regardless, patients who have had 
200 or more treatment sessions have an increased risk of 
solar keratosis.32 In the treatment of vitiligo, combination 
therapies have been found to be more beneficial than 
monotherapies. For instance, the combination of nar-
rowband ultraviolet B with topical medications like tac-
rolimus 0.1%, calcipotriol/betamethasone dipropionate, 
Er: YAG laser, and micro-needling has shown to be more 
effective compared to using only one treatment meth-
od.25,33 Studies have also explored the use of off label 
medications, such as methotrexate gel, which has 
demonstrated positive effects when combined with NB 
UVB but not when used alone.34 Another combination 
currently being investigated is the intradermal injections 
of prostaglandins the PGE2 or PGF2α.35 However, focus 
of researchers in dermatology lies on Jak Inhibitors, 
which are being considered as a valuable treatment op-
tion for vitiligo. Hongbin Song et al. conducted a re-
search study to evaluate the efficacy of combining 
tofacitinib with NB UVB in comparison to a control 
group treated with betamethasone cream, tacrolimus 
0.1% ointment, or pimecrolimus cream, in combination 
with NB-UVB therapy.36 The results of the study demon-
strated a significant increase in repigmentation starting 
from eighth week in the tofacitinib group when com-
pared to NB-UVB therapy alone. Moreover, the level of 
repigmentation was notably higher in the tofacitinib 
group when compared to control group. These findings 
suggest that combination of tofacitinib and NB-UVB 
therapy is a safe and effective treatment for refractory 
vitiligo, including lesions on acral areas.36 On the other 
hand, Xiu-kun Sun highlighted in a case report that 
while tofacitinib is a valid treatment option, it is import-
ant to note that it primarily acts as an inhibitor of the in-
flammatory pathway, suppressing the autoimmune 
response of vitiligo by targeting IFN-γ signaling and re-
ducing T cell numbers in the skin. Therefore, tofacitinib 
alone may not be able to restore melanocytes and should 
be used in conjunction with NB UVB phototherapy.37 
Additionally, ruxolitinib, another JAK inhibitor, is also 

considered a viable treatment option when combined 
with NB UVB for patients with extensive and progressive 
vitiligo lesions.38 We compared effectiveness of therapies 
used in mentioned studies (Table 1). The advantages of 
NB-UVB compared to PUVA are the higher levels of re-
pigmentation, shorter treatment, no use of psoralens, 
and possibility of use during pregnancy and for children. 
Combining psolarin with NB UVB, so-called P-NBUVB 
allows for faster repigmentation on the Vitiligo Area 
Scoring Index (VASI) scale, especially when lesions in-
volve the lower extremities, but at the cost of increased 
risk of side effects.39 El Mofty et al. first stated that use of 
psoralen plus broadband UVB (P-NBUVB) can be as ef-
fective as PUVA in the treatment of vitiligo.40 P-NBUVB 
has been shown to be effective especially for facial le-
sions. In a randomized clinical trial (RCT), 45 Indian pa-
tients with vitiligo involving more than 5% of the body. 
The extent of repigmentation in the P-NBUVB group 
was statistically significantly more pronounced in the 
face, neck, and hands than in the NBUVB group. Also, 
erythema and perifollicular pigmentation appeared ear-
lier at a lower cumulative dose in the P-NBUVB group 
compared to the NB-UVB group.41 Similarly, in RCT 
from Iran the P-NBUVB group showed more remarkable 
VASI improvement in the lower extremities.42 Given the 
cost and maintenance involved, phototherapy equip-
ment is currently mostly accessible in dermatology clin-
ics located in larger cities. This limited availability poses 
a challenge for patients seeking treatment. As a result, 
the concept of home phototherapy has gained significant 
attention over the years despite that according to studies 
few doctors including dermatologists know about home 
phototherapy and even fewer prescribe it.43 For patients 
who frequently commute before work for phototherapy 
sessions, purchasing home phototherapy equipment can 
be a viable option to reduce travel expenses and enhance 
convenience. One study found that 7 weeks of therapy 
made it more financially viable to have a home device 
than to go to the hospital.44 Nevertheless, not everyone 
who can afford the equipment will qualify for NB-UVB 
home phototherapy. Certain exclusion factors, such as 
history of photosensitivity disorders (xeroderma pig-
mentosum, lupus erythematosus, dermatomyositis, por-
phyria) and use of photosensitizing medications like 
thiazide diuretics, amiodarone, and antibiotics (tetracy-
clines, sulfonamides, fluoroquinolones), need to be tak-
en into account.43 Additionally, patient’s BSA is another 
factor that needs to be considered. Patients requiring 
whole-body in-office phototherapy may prefer in-hospi-
tal treatment, as the multi-panel three-dimensional de-
vices used at home require changes in body position 
during treatment, resulting in uneven illumination of the 
skin surface. Patients receiving home phototherapy 
should schedule a follow-up appointment every 3 
months to assess potential side effects such as erythema, 
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burning sensation, pruritus, nausea, blistering, ocular 
damage, theoretical risk of skin cancer, and accidental 
overexposure.43 Additionally, the device used for home 
phototherapy needs to be recalibrated every 3 months 
due to a decrease in irradiance.45 The biggest advantage 
of home phototherapy is its convenience, as patients can 
receive treatment every other day. This allows for a faster 
cumulative dose and quicker results compared to hospi-
tal treatment.45 The requirement for a prescription for 
such a device varies by country.43 Patients undergoing 
home phototherapy should attend a follow-up visit once 
every 3 months for evaluation of potential erythema, 
burning sensation, pruritus, nausea, blistering, ocular 
damage, theoretical risk of skin cancer, and death from 
accidental overexposure. During those appointments the 
device requires periodic recalibration, that is, due to de-
cay in irradiance.45 The matter of a prescription for such 
a device depends on the country – in Canada it is not 
needed, but insurance companies ask for it for reim-
bursement purposes.43 The question arises whether 
home phototherapy is as effective as hospital procedure. 
Singh et al. conducted a study which found that the per-
centage of repigmentation was similar between the two 
methods at each follow-up visit and after 4 months of 
therapy.45 It is worth noting that patients using home NB 
UVB devices had fewer missed treatment sessions. This 
finding was consistent with other studies as well.31,44

Excimer laser  
Excimer lasers (ELs) combine a noble inert gas and a 
halogen, forming excited dimers when activated. These 

dimers are created using a high-energy electrical cur-
rent and have a short lifespan. Upon dissociation, they 
emit ultraviolet photons, releasing the stored energy 
post.46,47 There has been growing interest in the 308 nm 
xenon chloride laser as an exceptionally effective treat-
ment option for various dermatological conditions. 

Fig. 2. Equipment used to perform NB UVB therapy, A and 
B: body part machines

Excimer 308-nm light is a type of targeted photother-
apy that utilizes a specific wavelength of UVB radia-
tion through the use of an excimer laser.48 Baltás et al. 
first introduced an excimer laser in 2001 to treat vitili-
go patients’ loss of pigmentation.49 Excimer therapy of-
fers several advantages compared to other phototherapy 
approaches. These advantages include a lower overall 

Table 1. Comparison of repigmentation rates and therapeutic responses of NB-UVB treatment combined with other vitiligo 
medications (0 – no response, I – poor, II – moderate, III – good, IV – excellent)

Authors and year Intervention
Mean percentage (%) 

of repigmentation after 
treatment

Therapeutic response
visual analog system score (VAS)

grade Conclusion

0 I II III IV

Alshiyab et al., 2023

Tacrolimus 0.1% ointment + NBUVB 45.6 0% 28% 43% 10% 19% There were no significant 
differences between 

interventions in efficacy at 
three and six-month follow-

up points.

Calcipotriol/
betamethasone + NBUVB

54.7 0% 10% 30% 45% 15%

Gharib et al., 2023

Methotrexate gel 19.3 37.5% 37.5% 18.8% 6.3% 0% Methotrexate gel could 
increase the therapeutic 

effect of NB-UVB and excimer 
laser.

Methotrexate gel + NB-UVB 49.7 18.8% 12.5% 12.5% 31.3% 25%

Methotrexate gel + excimer light 39.9 25% 18.8% 18.8% 25.0% 12.5%

Neinaa et al., 2023

PGE2 + NBUVB 54.4 0% 23.3% 20% 26.7% 30% The intradermal injection 
of either PGE2 or PGF2α in 
association with NB-UVB is 
considered therapeutically 
successful for vitiligo with 
non-significant difference

between them.

PGF2α + NBUVB 48.67 0% 33.3% 16.7% 23.3% 26.7%

Saline (as placebo) + NBUVB 39.9 0% 76.7% 13.3% 10.0% 0%

Song et al., 2022

Tofacitinib + halometasone + 
tacrolimus + NBUVB

No data 0% 0% 6.6% 6.6% 86.6%
Tofacitinib in combination 

with NB-UVB phototherapy 
may be an effective and 

safe alternative modality for 
refractory vitiligo.

Halometasone
+ tacrolimus + NBUVB

No data 5.2% 57.9% 26.3% 10.5% 0%
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UV exposure, a shorter treatment time, and the capac-
ity to target specific lesions while limiting side effects on 
healthy skin nearby.50 The 308-nanometer excimer laser 
has proven to be a highly effective treatment option in 
restoring pigmentation in individuals with vitiligo. How-
ever, it has some limitations. It is recommended for de-
pigmented BSA that are lower than 10%.51 There is a lack 
of clear clinical guidelines regarding the frequency, dos-
age, and duration of excimer laser therapy. Two studies 
compared the effectiveness of therapy with this laser ad-
ministered 2 and 3 times a week. However, there wasn’t 
enough evidence to conclusively determine the extent of 
repigmentation between these two dosage frequencies. 
The degree of repigmentation was found to correlate 
with the overall number of treatment sessions, showing 
an earlier onset of pigmentation with a dosage adminis-
tered three times a week.52,53 Bae et al. proposed excimer 
laser treatment protocols based on their published ex-
periences. The initial therapeutic dose ranges from 100 
to 300 mJ/cm2 and varies depending on the skin photo-
type. Subsequently, the dose is increased by 50 mJ/cm2 
during each therapeutic session until erythema appears 
post-treatment. The suggested optimal dose by the team 
is one that induces asymptomatic erythema, which per-
sists for 24–48 hours. Radiation sessions can be con-
ducted from 1 to 3 times a week. However, researchers 
emphasize that the ultimate effect of achieved repigmen-
tation seems to depend on the total number of treatment 
sessions rather than their frequency.54 The therapeutic 
mechanism of EL involves inducing apoptosis in T cells 
and stimulating the proliferation of melanocytes.55 The 
efficacy of the 308-nm excimer laser in treating non-seg-
mental vitiligo is confirmed by significant research. The 
308-nm excimer laser displayed equal efficacy to the NB-
UVB control group in attaining 75% repigmentation of 
vitiligo patches, according to a systematic review of seven 
randomized controlled trials (RCTs).49 Bae et al., evaluat-
ing the long-term use of a 308-nanometer EL for local-
ized vitiligo, found no significant increase in the risks of 
actinic keratosis, non-melanoma skin cancers, or mela-
noma. This suggests that EL treatment is a safe option 
for patients with vitiligo and does not pose an elevated 
risk of skin cancer.56 Recently, EL treatment’s safety has 
been confirmed in a substantial group of 25,694 patients 
diagnosed with vitiligo.57 A notable association exists be-
tween the disease’s location and duration and repigmen-
tation’s effectiveness. UV-sensitive areas such as face and 
neck tend to respond more rapidly to treatment, leading 
to an earlier reduction of lesions than UV-resistant ar-
eas like joints and extremities.58 The application of EL is 
considered permissible for pediatric patients, indicating 
that this treatment modality can also be safely extend-
ed to children. Among the anticipated long-term skin 
photodamage associated with this treatment, the most 
frequent side effects include burns, perilesional hyper-

pigmentation, and folliculitis.59 The EL can also be used 
with topical therapy, which translates into improved 
treatment outcomes. Based on the analysis of 8 random-
ized controlled trials involving 425 patches/patients, the 
combination of EL treatment with topical calcineurin in-
hibitors demonstrated superior efficacy compared to EL 
monotherapy for treating vitiligo. However, based on the 
existing evidence, there is inadequate support for the ef-
ficacy of combining topical vitamin D3 analogs and corti-
costeroids with EL treatment.60 On the other hand, Deng 
et al. demonstrated the application of a combination of 
intradermal platelet-rich plasma (PRP) injections with a 
308 nm EL, resulting in positive therapy outcomes and 
a shortened duration of treatment.61 The meta-analysis 
conducted by Chen et al., which included 6 studies in-
volving 302 patients, provided further evidence support-
ing the superiority of combining PRP with EL therapy 
compared to laser monotherapy.62 Moreover, Chang et al. 
performed a meta-analysis to evaluate the outcomes of 
combining topical therapy with an EL.63 The meta-anal-
ysis included three RCTs involving 40 patients with vit-
iligo. The findings demonstrated significantly greater 
efficacy in achieving ≥75% repigmentation when utiliz-
ing the combination of topical therapy with tacrolimus 
and EL. 64-66 Recently, Liu et al conducted a meta-analy-
sis on various therapeutic combinations with excimer la-
ser. The combination of excimer laser with antioxidants 
achieved the best therapeutic effects, while the weakest 
therapeutic effects were observed when the laser was 
used alone. Thus, it appears that combined therapeutic 
methods with various points of intervention will be of 
interest to researchers in the future in order to obtain the 
most effective form of treatment for vitiligo.67 This treat-
ment option appeals to individuals who want to prevent 
the darkening of their skin resulting from NB-UVB ther-
apy. While NB-UVB is successful in repigmenting sta-
ble patches, it often doesn’t stabilize vitiligo because it 
doesn’t treat clinically unaffected skin. For segmental vit-
iligo, early use of excimer laser appears to offer the most 
advantageous treatment.68 

Conclusion
Despite new therapeutic options for vitiligo emerg-
ing, phototherapy (especially NB0UVB) remains as 
preferred treatment option due to its effectiveness and 
safety. Acknowledging that phototherapy alone may 
not be sufficient for complete repigmentation in all 
cases is essential. Combining phototherapy with other 
treatments can accelerate repigmentation process and 
reduce number of required phototherapy sessions. This 
approach is beneficial as it minimizes the risk of po-
tential side effects while boosting the overall efficacy 
of the treatment. The advantage of phototherapy as a 
primary or maintenance therapy is also that it can be 
performed at home. Despite its proven benefits, usage 
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of phototherapy has limitations. Treatment requires 
adherence to the prescribed regimen and multiple 
sessions over an extended time period. Additionally, 
certain patient groups may not be suitable for photo-
therapy, such as those suffering from photosensitivity 
disorders or having a history of skin cancer. In sum-
mary, phototherapy is a valuable tool in treating vit-
iligo, as it provides significant repigmentation results 
and improves patient quality of life. With ongoing re-
search and treatment protocol advances, phototherapy 
may evolve and bring hope to those with this chronic 
skin condition.     
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ABSTRACT
Introduction and aim. Malignant soft tissue tumors exhibiting similar histological and immunohistochemical characteristics to 
Ewing sarcoma of the bones are referred to as extra-skeletal Ewing sarcoma within the pathology research domain. These tu-
mors fall under the broader classification of Ewing sarcoma family of tumors, which encompasses Ewing sarcoma of the bones, 
extra-skeletal Ewing sarcoma, and primitive neuroectodermal tumor, the latter demonstrating a more pronounced neural dif-
ferentiation compared to Ewing sarcoma of the bone. Extra-skeletal Ewing sarcoma stands out as a rare, aggressive, and rapid-
ly growing malignant soft tissue tumor characterized by a notable recurrence rate and a predilection for occurrence in males. 
The roots of recognizing extra-skeletal Ewing sarcoma trace back to 1975 when Angervall and Enzinger reported the inaugural 
case. This study aims to underscore the significance of recognizing diverse clinical presentations for precise diagnosis and ef-
fective patient care of Extra-skeletal Ewing sarcoma in an elderly patient.
Case description. In the context of our pathology research, a noteworthy case involves a 57-year-old female presenting with 
a mass in the left iliac fossa. The diagnosis, established through a comprehensive approach involving Imaging, histopathologi-
cal examination, immunohistochemistry, and molecular studies such as fluorescence in situ hybridization, confirms the nature 
of the tumor as extra-skeletal Ewing sarcoma. This case adds to the understanding and documentation of this distinct variant 
through a multi-modal investigative process.
Conclusion. This case report contributes to the existing literature by shedding light on an atypical presentation of extra-skele-
tal Ewing sarcoma in an older patient. Understanding the varied clinical manifestations and incorporating advanced diagnostic 
techniques, such as fluorescence in situ hybridization and immunohistochemistry, is pivotal for accurate diagnosis and optimal 
patient management.
Keywords.  Ewing sarcoma, Ewing sarcoma family of tumors primitive neuroectodermal tumor, extra skeletal Ewing sarcoma
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Introduction
Ewing Sarcoma stands as a highly malignant bone tu-
mor primarily affecting long bones, a condition notably 
prevalent in children and young adults. The pioneer-
ing description of this pathology traces back to James 
Ewing in 1921.1 Despite its primarily osseous manifes-
tation, instances of malignant soft tissue tumors exhibit-
ing indistinguishable features from Ewing sarcoma have 
been documented, termed as extra-skeletal Ewing’s Sar-
coma. These tumors are presently categorized under the 
Ewing sarcoma family of tumors, encompassing Ewing 
sarcoma, extra-skeletal Ewing sarcoma, and the prim-
itive neuroectodermal tumor, the latter demonstrating 
heightened neural differentiation compared to Ewing 
sarcoma.2

Extra-skeletal Ewing sarcoma, characterized by 
rarity and aggressiveness, represents a malignant soft 
tissue tumor with a notable recurrence rate, predomi-
nantly affecting adolescents and young adults within the 
age range of 10 to 30 years. The initial recognition of 
extra-skeletal Ewing sarcoma dates back to 1975 when 
Angervall and Enzinger reported the inaugural case.3 
Common sites of occurrence include the chest wall, 
paravertebral region, retroperitoneal space, lower ex-
tremities, and gluteal region. Uncommonly, cases have 
been reported in various locations such as the kidney, 
breast, gastrointestinal tract, prostate, endometrium, 
adrenal glands, brain, and lungs.4 

Extra-skeletal Ewing sarcoma remains a challeng-
ing entity within the realm of medical literature, often 
posing diagnostic and therapeutic dilemmas. Diagnos-
tic endeavors primarily rely on magnetic resonance im-
aging (MRI) and fluorodeoxyglucose-positron emission 
tomography (FDG-PET) imaging techniques, allow-
ing for initial diagnosis and the detection of potential 
metastases.5 Extra-skeletal Ewing sarcoma emerges as a 
swiftly progressing tumor, primarily afflicting the young 
demographic, often posing a poor prognosis with nota-
bly high mortality rates, especially in cases of metastasis 
to the lungs, bones, and bone marrow. This pathology 
develops within the soft tissues of diverse anatomical 
regions, with the upper thigh, upper arms, shoulders, 
and buttocks being common sites.6 The lack of specif-
ic clinical signs often contributes to delayed diagnosis, 
underscoring the importance of imaging in diagnosis, 
staging, preoperative assessment, and surveillance. Ear-
ly diagnosis is imperative for effective management and 
intervention in this challenging medical condition.7

Aim
This study aims to underscore the significance of rec-
ognizing diverse clinical presentations for precise diag-
nosis and effective patient care of extra-skeletal Ewing 
sarcoma in an elderly patient.

Description of the case
A 57-year-old female sought evaluation in the Outpatient 
Department due to severe abdominal pain. Upon exam-
ination, a palpable mass was identified in the left iliac fos-
sa. Ultrasonography revealed a substantial solid cystic 
intraperitoneal mass measuring 12.9×12.3×8.7 cm. The 
mass exhibited invasion of the left rectus muscle anteriorly 
and close proximity to small bowel loops posteriorly. Po-
tential differentials were considered, with neoplasm (like-
ly small bowel Gastro Intestinal Stromal Tumor) being the 
primary consideration, and hematoma deemed less likely. 
Biopsy was recommended for further confirmation.

Magnetic Resonance Imaging of the abdomen un-
veiled a large, heterogeneous, relatively defined solid cys-
tic mass originating from the peritoneal surface of the left 
rectus muscle. Its superior extension reached from the 
level of the umbilicus, while its inferior extension reached 
into the left iliac fossa. Notably, no omental thickening 
or deposits were observed, with mild fluid present in the 
pelvis. Positron emission tomography–computed tomog-
raphy imaging findings suggested a soft tissue or small 
bowel gastro intestinal stromal tumor.

Histopathological examination revealed features 
consistent with an abdominal wall malignant round cell 
neoplasm. Immunohistochemistry further indicated 
characteristics aligning with the Ewing sarcoma fami-
ly of tumors. This comprehensive diagnostic approach 
underscores the complexity of the pathology and guides 
further management decisions.

Gross examination
Upon receipt, the mass exhibited adherence to fat and 
an attached ellipse of skin. A tag was identified, and the 
specimen was appropriately oriented. The mass with at-
tached fibro-fatty tissue, measured 12×10×9 cm, while 
the attached skin measured 3.5×1 cm (Fig. 1).

Fig. 1. Gross examination: Solid to cystic mass with areas of 
necrosis
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Upon cutting, as shown in the Figure 1, the cut sur-
face showed a tumor which displayed a combination of 
solid and cystic areas, cysts extruded hemorrhagic se-
rous fluid. The largest solid area within tumor, measur-
ing 9×4×6 cm, exhibited a variegated appearance with 
necrosis and hemorrhagic areas. Notably, the tumor 
displayed adjacency to the right lateral margin. This 
detailed gross examination provides a comprehensive 
overview of the specimen’s macroscopic features, in-
forming further pathological analysis and interpreta-
tion.

Microscopic examination
Upon microscopic examination, sections of the anteri-
or abdominal mass revealed sheets of malignant-look-
ing small round cells characterized by hyperchromatic 
nuclei, indistinct nucleoli, occasional mitosis, and scant 
to moderate eosinophilic cytoplasm (Fig. 2).

         

  
Fig. 2. Histopathology under high power view showed 
malignant small round cells (Hemotoxyllin &Eosin, 40×)

Figures 2 shows the microscopic examination in 
high-power view providing detailed visualizations of 
the cellular composition and structural characteristics. 
Initial impressions were that the features observed in 
the anterior abdominal mass are indicative of a malig-
nant small round cell tumor. To confirm and subtype 
the tumor, immunohistochemistry (IHC) is recom-
mended. The comprehensive immunohistochemistry 
(IHC) panel was conducted on the anterior abdomi-
nal wall mass, yielding the following results: cytokera-
tin (CK): negative; vimentin: diffuse positive; leukocyte 
common antigen (LCA): negative; synaptophysin: weak 
positive; proliferation index marker – Ki-67: 10–15%; 
desmin: negative; muscle markers-MYOD1: negative; 
CD99: positive (membranous); FLI-1: positive; B-COR: 
negative; NKX2.2: positive. The respective Figures 3–8 
illustrate the immunohistochemistry results, visually 
highlighting the expression of specific markers.

Fig. 3. Vimentin IHC staining showed diffuse cytoplasmic 
positivity

 
Fig. 4. CD-99 IHC staining showed strong membranous 
positivity

   
Fig. 5. Ki-67 IHC staining showed 10–15% nuclear positivity
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Fig. 6. NKX 2.2 IHC staining showed strong positivity

        
Fig. 7. FLI-1 IHC staining showed strong positivity

                  

Fig. 8. Synaptophysin IHC staining showed weak positivity

Further genetic analysis using fluorescence in situ 
hybridization (fluorescence in situ hybridization) of 
tumor nuclei in a representative section (Fig.  9) re-
vealed positivity for Ewing sarcoma breakpoint 
region-1(EWSR1) in chromosome 22q12 gene rear-
rangement, confirming a positive result for EWSR1 gene 
rearrangement.8

Fig. 9. fluorescence in situ hybridization analysis showed 
EWSR1 (22q12) gene rearrangement

The final diagnosis was obtained in association 
with molecular studies of the anterior abdominal wall 
mass strongly suggest the presence of the Ewing sarco-
ma family of tumors. This comprehensive analysis, en-
compassing histopathology, immunohistochemistry, 
and molecular studies, contributes to a nuanced under-
standing of the tumor’s nature and aids in guiding fur-
ther diagnostic and therapeutic considerations.

Discussion
Extra skeletal Ewing’s sarcoma is an exceedingly rare 
and aggressive soft tissue malignancy with distinct clin-
icopathological features.9 Our case report highlights a 
57-year-old female presenting with a left iliac fossa mass, 
ultimately diagnosed as extra skeletal Ewing sarcoma 
through a comprehensive diagnostic approach. The rar-
ity of this condition in an older age group underscores 
the importance of recognizing atypical presentations 
and conducting thorough investigations. Microscop-
ically, the tumor exhibited sheets of malignant small 
round cells with hyperchromatic nuclei, indistinct nu-
cleoli, and occasional mitosis. The IHC panel, including 
markers like vimentin, CD99, synaptophysin, and FLI-
1, provided crucial insights into the tumor’s character-
istics, confirming its affiliation with the Ewing sarcoma 
family of tumors. The positive result for EWSR1 gene re-
arrangement via fluorescence in situ hybridization fur-
ther supported the diagnosis.

The clinical presentation of extra-skeletal Ewing 
sarcoma is often nonspecific, contributing to diagnos-
tic challenges. In our case, the mass was initially iden-
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tified due to severe abdominal pain, emphasizing the 
importance of considering extra-skeletal Ewing sarcoma 
in the differential diagnosis of abdominal masses, even 
in older individuals. The management of extra-skeletal 
Ewing sarcoma involves a multidisciplinary approach, 
integrating surgery, chemotherapy, and sometimes ra-
diation therapy. Prognosis remains guarded, with a high 
recurrence rate and metastatic potential, particularly to 
the lungs and bones. The tenacious nature of this tumor 
necessitates close follow-up and vigilant monitoring to 
detect recurrence or metastasis promptly.7,10

This case report contributes to the existing liter-
ature by shedding light on an atypical presentation 
of extra-skeletal Ewing sarcoma in an older patient. 
Understanding the varied clinical manifestations and 
incorporating advanced diagnostic techniques, such 
as fluorescence in situ hybridization and IHC, is piv-
otal for accurate diagnosis and optimal patient man-
agement.
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ABSTRACT  
Introduction and aim. Spontaneous renal hemorrhage, known as Wunderlich syndrome, is a rare clinical condition that occurs 
without any history of trauma. The most common causes of this syndrome are both benign and malignant renal tumors. The 
treatment strategy is determined based on the patient’s hemodynamic stability. 
Description of the case. We report a case where a patient was admitted to the emergency department experiencing persistent 
pain in the right flank for three days. A diagnosis of spontaneous renal hemorrhage, secondary to an angiomyolipoma, was 
established through CT imaging. In this case study, we detail the diagnostic process and management of a patient who, due 
to the absence of hemodynamic instability, did not require surgical intervention. Instead, the patient was monitored and man-
aged with conservative treatment.
Conclusion. This case highlights the importance of prompt diagnosis, implementation of appropriate treatment, and the rele-
vance of active follow-up in hemodynamically stable patients receiving conservative treatment. 
Keywords. angiomiolipoma, flank pain, renal hematoma, spontaneous renal hemorrhage, Wunderlich syndrome
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Introduction
Wunderlich syndrome (WS), also known as sponta-
neous renal hemorrhage is a rare condition in which 
there is bleeding into the subcapsular and/or perire-
nal space without the presence of trauma as a caus-
ative factor.1 The most common cause of WS is renal 
tumors, with both malignant and benign tumors serv-
ing as etiological factors, among which angiomyolipo-
ma (AML) represent the most significant alteration.2 
Other causes of this rare condition include vasculitis, 

arteriovenous malformations, and aneurysms.3 WS 
is a severe condition which may require urgent ne-
phrectomy. 

Aim
We report the case of a 46-year-old female patient who 
presented to the emergency department with acute ab-
dominal pain mainly localized in the right flank. This 
work has been reported in line with the CARE (for CAse 
REports) criteria.4 This case enriches the existing data 
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on rare kidney abnormalities and consolidates the infor-
mation published on the topic to date.

Description of the case
A 46-year-old female patient presented herself to emer-
gency department, reporting a persistent right flank 
pain that had lasted for three days and radiated to the 
right lower quadrant. She had no history of hematuria, 
fever, or trauma. Vomiting occurred only on the first 
day of the reported pain. The patient denied any medi-
cal history. Upon her arrival, the cardiopulmonary ex-
amination was within normal limits. 

Table 1. Relevant initial blood work results*
Parameter Value of our patient Reference range

Leukocytes (103/μL) 8.5 4–10

Hemoglobin (g/dL) 12.4 12–16

Hematocrit (%) 36 38–45 

Platelets (103/μL) 293 150–400 

hsCRP (mg/dL) 2.64 0–0.5 

APTT (s) 32.4 25.4–36.9 

Prothrombin time (s) 13.3 9.4–12.5 

Creatinine (mg/dL) 0.6 0.55–1.02 

eGFR (mL/min/1.73m2) 114 >60 

Sodium (mmol/L) 137 136–145 

Potassium (mmol/L) 4 3.5–5.2 

* hsCRP – high sensitivity C-reactive protein, APTT – 
activated partial thromboplastin time

Table 2. Relevant urinalysis results
Parameter Value of our patient Reference range

Dipstick urinalysis

Color yellow –

Clarity turbid –

pH 6 5–7

Specific gravity (g/mL) 1.020 1.015-1.025

Glucose negative negative

Blood positive negative

Protein positive negative

Bilirubin negative negative

Ketones negative negative

Ascorbic acid positive negative

Nitrate negative negative

Urine microscopy

White blood cells (cells/hpf) many per hpf 2–5

Red blood cells (cells/hpf) singular per hpf 2

Bacteria many negative

Squamous epithelial cells (cells/hpf) few 15–20

The abdomen was soft with tenderness in the right 
side and pain radiating to the right flank. Costovertebral 
angle tenderness (Goldflam’s sign) on the right side was 
questionable and on the left side was negative. Initial 
blood tests revealed elevated levels of high-sensitivity 
C-reactive protein. The hemoglobin level was found to 
be within the normal range (Table 1). Urinalysis showed 

the presence of blood cells, leukocytes and numerous 
bacteria in the urine (Table 2).

An abdominal and pelvic computed tomography 
(CT) scan, urological and gynecological examinations 
were performed to evaluate the cause of the pain. 

The CT image was performed in spiral acquisition 
with 1.5 mm layers in native phase and after contrast 
enhancement (multiphase). Both kidneys with the pres-
ence of numerous heterogeneous fat lesions about 4 cm 
in size on the right side and 6 cm on the left side – le-
sions indicative of an angiomyolipoma (AML) (Fig. 1, 
Fig. 2 and Fig. 3). 

Fig. 1. The right kidney with numerous heterogeneous fat 
lesions up to 4 cm in size - AML-like lesions, right kidney 
visibly displaced forward by hematoma and AML-like 
lesions

Fig. 2. Perinephric hematoma associated with one of the 
AMLs of this kidney

In the perinephric fatty space on the right side, 
mainly on the dorsal side, numerous hyper dense bands 
2.5x8.3 cm wide, with a density of about 60 HU, not en-
hancing after contrast – a perinephric hematoma associ-
ated with one of the AMLs of this kidney was diagnosed 
(Fig. 4).

Right kidney markedly displaced anteriorly by he-
matoma and AML-like lesions. The kidneys secrete 
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urine bilaterally, without any signs of stasis or urine 
leakage. No calcified deposits were observed in the kid-
neys. Adrenal glands, ureters, urinary bladder were 
without pathology. Visible fluid in the sinus of Douglas 
on the right side was about 19 mm wide. No pathologi-
cal changes were found in other abdominal organs, the 
imaged lymph nodes were not enlarged. 

A diagnosis of Wunderlich syndrome associated 
with spontaneous rupture of an AML was made. The 
patient refused hospitalization. Due to the patient’s re-
fusal of further hospital treatment, she was discharged 
from the emergency department in accordance with the 

doctor’s recommendation. She was prescribed a strict 
bed rest, an antibiotic containing sulfamethoxazole + 
trimethoprim for a genitourinary infection. In addi-
tion, a follow-up visit to the general practitioner and the 
urology clinic was recommended. In the follow-up CT 
scan conducted 4 weeks after diagnosis, a regression of 
the hematoma was observed, the patient’s clinical con-
dition was assessed as good, and the patient reported 
no abdominal complaints. At the next follow-up visit, 8 
weeks from diagnosis, further regression of the hema-
toma was observed in the control ultrasound of the ab-
dominal cavity.

Fig. 3. The left kidney with numerous heterogeneous fat lesions up to 6 cm in size – AML-like lesions 

Fig. 4. In the perirenal fat space on the right side mainly on the dorsal side, numerous hyperdense bands up to 2.5x8.3 cm 
wide, with a density of about 60 UH, not enhancing after contrast – a perinephric hematoma associated with one of the AMLs 
of this kidney
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Discussion
Spontaneous, nontraumatic renal bleeding limited to 
subcapsular and/or perirenal space, WS was described 
for the first time in 1856 by Carl Reinhold August Wun-
derlich.1 Known causes of  WS range from neoplasms 
such as AML, renal cell carcinoma, sarcomas, lympho-
mas or pheochromocytomas to non-neoplasm like ac-
quired cystic kidney disease, simple and/or hemorrhagic 
renal cysts, infections (acute and chronic pyelonephritis, 
renal abscess, emphysematous pyelonephritis, nephri-
tis), ureteropelvic junction obstructionKliknij tutaj, aby 
wprowadzić tekst. vascular diseases (vasculitis, renal ar-
tery arteriosclerosis, renal artery aneurysm rupture, poly-
arteritis nodosa and renal vein thrombosis), undiagnosed 
or new occurring (like microangiopathic hemolytic ane-
mia) hematological disorders and anatomical lesions.5-10 
A case of WS caused by pancreatic pseudocyst has also 
been described.6 The presence of multiple unilateral or 
bilateral AMLs has been linked to tuberous sclerosis 
(TS), making TS a potential risk factor for Wunderlich 
syndrome. Therefore, TS should be considered when di-
agnosing a patient with this condition. Among patients 
with suspected WS, factors preceding trauma, anticoagu-
lant treatment, hemorrhagic diathesis, arteritis, tuberous 
sclerosis and chronic hemodialysis should be excluded.12 
In addition, a rare case of Wunderlich Syndrome was de-
scribed, which was diagnosed by prenatal ultrasound 
and manifested bilateral hydronephrosis and fetal blad-
der dysfunction.13 However, the most common cause of 
Wunderlich syndrome is rapture of tumor, with AML ac-
counting for the majority.5–7 The second leading cause 
of WS syndrome is diseases of vascular etiology, such as 
polyarteritis nodosa (PAN), with smaller contributions 
from aneurysms, arteriovenous malformations, renal 
vein thrombosis and myocardial infarction accounting 
for about 20–30%.2,14 Among patients without previous-
ly diagnosed tuberous sclerosis, PAN should be consid-
ered if bilateral or recurrent WS is present.2 Sometimes 
the cause of the syndrome cannot be determined.5,15

Clinical presentation of patients with WS varies de-
pending on the extent, duration and cause of bleeding. 
The most commonly reported symptom is unilateral flank 
pain that may radiate medially or downwards,5,15 which 
may be accompanied by hematuria, vomiting, weakness, 
fever, renal failure, anemia. Hemorrhagic shock may oc-
cur in 11–26.5% of patients. The classic presentation 
(Lenk’s triad) includes flank or abdominal pain, palpa-
ble tender mass and hemorrhagic shock but only 20% of 
patients present those three together.5,16 Preliminary di-
agnosis of WS can be based on ultrasound, however a 
method with 92–100% sensitivity is contrast-enhanced 
CT, furthermore, performed during the time of hemor-
rhage enables us to identify all WS caused by AML.5,10,15 
Combining CT with MRI enables detection of approxi-
mately 80% WS causes additionally providing 100% sen-

sitivity. In other cases, selective renal angiography may be 
useful in determining the source of bleeding.7 

Management of patients with spontaneous, non-
traumatic renal bleeding will be determined by the 
cause and hemodynamic stability of patients. Currently, 
patients are eligible for initial treatment by three meth-
ods i.e. conservative/medical management involving 
only hemodynamic stabilization using fluids and blood 
products with monitoring of the patient’s clinical condi-
tion; transarterial embolization, which is the most com-
mon treatment of choice and surgery, which is generally 
based on performing a total nephrectomy, but can also 
involve exploration/wash out, ureteric stenting or partial 
nephrectomy.17 In hemodynamically stable patients, ob-
servation and conservative treatment can be used along 
with regular follow-up visits.18 Patients who presented 
with hemorrhagic shock in the clinical picture are more 
likely to require surgical management, but even in pa-
tients in severe hypovolemic shock, improvement can 
be achieved with conservative/medical management 
alone.8,9,15,17 Initial surgical treatment is also used in pa-
tients with suspected malignant lesions.9,17 Emboliza-
tion, on the other hand, is the treatment of choice more 
often when patients cannot be stabilized with conserva-
tive management or instead of it, and when the causes 
are AML or vascular lesions.10,16,17 

However, there are no rigidly established manage-
ment protocols, and the final choice of management will 
depend on the patient’s condition, the technical capabil-
ities of the staff and their experience. 

Conclusion
Wunderlich syndrome is a rare but important condition 
to take into consideration when diagnosing a patient 
with sudden flank pain and hematuria. If not recognized 
quickly enough, it can lead to hemodynamic instability 
which is a life-threatening condition. Consequently, in 
patients with spontaneous non-traumatic renal hemor-
rhage, it is important to perform a contrast-enhanced 
CT scan without delay and implement proper conser-
vative or surgical treatment, depending on the patient’s 
hemodynamic stability. Our case highlights the impor-
tance of timely diagnosis and active follow-up in hemo-
dynamically stable patients treated conservatively.
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ABSTRACT

Introduction and aim. Some patients after the SARS-CoV-2 infection may be at higher risk of consequent bacterial or fungal 
infections even if they have no risk factors (advanced age, obesity, metabolic diseases). A possible complication of SARS-CoV-2 
infection is lung abscess with pneumonia what requires further examination and specialized treatment as well as the pulmo-
nary rehabilitation.
Description of the case. This report presents all stages of the diagnosis and treatment of lung abscess with pneumonia of male 
patient, aged 42 years in course of COVID-19. The article emphasizes the role of pulmonary rehabilitation in decreasing the 
number of postoperative pulmonary complications. Presented case report includes a description of a rehabilitation program 
conducted during the patient’s hospitalization.
Conclusion. Lung abscess is a serious disease with an often unpredictable course, complications and an uncertain prognosis. How-
ever, most patients can be treated conservatively, and the priority in treatment is antibiotic therapy and physiotherapy treatments.
Keywords. brain fog, COVID-19, lung abscess, respiratory failure, SARS-CoV-2
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Introduction
SARS-CoV-2 is a cause of COVID-19 pandemic. The 
most common symptoms of SARS-CoV-2 infection in-
clude fever, cough, shortness of breath, difficulty breath-
ing as well as diarrhea, nausea and vomiting.1-3 The 
condition may be accompanied with muscle pain, fa-
tigue, loss of taste and smell.4 Chest X-ray examinations 
show typical features of viral pneumonia with diffuse bi-
lateral infiltrations. Computed tomography scans of the 
chest initially show an image of “hazy/milky glass.”5

The above serious symptoms are identified in 
a growing number of patients with severe form of 
COVID-19 requiring treatment in hospital and at in-

tensive care units (ICU). Onset of acute respiratory fail-
ure reflects progress of this life-threatening disease.6 
Patients brought to ICUs generally are at an advanced 
stage of COVID-19, frequently presenting with serious 
complications resulting from the infection. They com-
monly require breathing support.7

Acute respiratory syndrome develops in approxi-
mately 33% of patients hospitalized due to COVID-19, 
whereas 26% have to be moved to ICUs, 16% must be 
connected to respirators, and 16% of the patients die.8 

The disease affects people of all ages, including 
young and middle-aged individuals, as well as athlet-
ic people with no pre-existing conditions, and it leads 
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to long-lasting effects. In the first half of 2021 we have 
many patients aged 40 years or younger who are severe-
ly affected by the infection which leads to complications 
and long-term damage.4 

Aim
The aim of the study was to present the effects of ear-
ly rehabilitation in a patient with diagnosed lung ab-
scess and pneumonia after SARS-COV-2. This report 
presents a case of a patient with SARS-CoV-2 infection 
which led to pleural effusion, right-sided and left-sided 
pneumothorax and acute respiratory failure. The patient 
needed intensive therapy and breathing support based 
on high flow oxygen therapy.

Description of the case
A male patient, aged 42 years, was admitted into the Tho-
racic Surgery Unit at Hospital, in Poland, due to compli-
cations associated with a severe case of COVID-19. Three 
weeks earlier diagnosed with SARS-CoV-2 infection, the 
patient was assigned to category 3 of care, and had a di-
agnosis of lung abscess with pneumonia. Overall condi-
tion of the patient was very serious, with O2 saturation 
of 70% while on breathing support, shortness of breath 
at rest, tachypnoea up to 40/min, and central cyanosis. 
The patient received oxygen from the first day at a rate 
of 15 L/min., and from the 14th day at 10 L/min. He pre-
sented poor nutritional status. No swelling was found in 
the peripheral lymph nodes. A drain was placed along the 
right paravertebral line into the pleural cavity resulting in 
serosanguineous drainage with no leakage (Fig. 1, 2) ASM 
approximately 150/min. On the second day of hospital-
ization acute respiratory failure occurred due to left-sid-
ed pneumothorax, as a result the patient was transferred 
to ICU and pleural drainage was applied on the left side. 

After treatment at ICU, on the third day at hospital 
the patient returned to the Thoracic Surgery Unit where 
at a later time undrained pleural fluid locules were iden-
tified on the right and left sides (Fig. 3). After subsequent 
thoracocentesis and videothoracoscopy, on the left side 
expansion of the parenchyma was observed, with im-
proved X-ray image. The drainage was removed. During 
the hospital stay the patient had Clostridium difficile in-
fection, which was treated with an antibiotic. The treat-
ment included a dairy-free diet and equalization of water 
and electrolyte balance. Oral treatment with metronida-
zole 3×500 mg for 14 days was initiated. Electrolyte im-
balance, observed in the patient, was managed on an 
ongoing basis. During the entire hospitalization the pa-
tient required continuous oxygen therapy, and periodi-
cally presented fever or subfebrile temperature. Cultures 
collected from both pleurae showed no increase in bac-
teria count. 

The following treatments were administered during 
hospitalization:

1.	 Procedures: right- and left-sided pleural cavity 
drainage, videothoracoscopy,

2.	 Pharmacotherapy,
3.	 Inhalations, pulmonary and general rehabilitation 

programs.
During his stay at the Thoracic Surgery Unit, the 

patient received complex treatment, including a reha-
bilitation program. The therapeutic procedures carried 
out daily included: tracheobronchial toilet, general exer-
cise, exercise intended to relax chest muscles, breathing 
exercise with the use of Triflo and Acapella appara-
tuses. Admission to Thoracic Surgery Unit. The lesion 
was diagnosed as a lung abscess after a severe case of 
COVID-19. Drainage was applied due to tension pneu-
mothorax on the right side (Fig. 1). Saturation during 15 
L/min. Oxygen therapy was 70%. After two days, patient 
transferred to ICU. It was found acute respiratory failure 
as well as left-sided pneumothorax. Suction drain was 
applied (Fig. 1). After another two days, patient trans-
ferred from ICU to Thoracic Surgery Unit. Drainage of 
pleural cavities on both sides. On 3 November of 2020 – 
drain was removed from the left pleura. The drain from 
the right pleura was replaced; bloody pleural fluid was 
identified. Puncture of the left pleura – removal of 200 
mL hematoma (Fig. 2). Chest ultrasound – right side: no 
excess pleural fluid. Left side: two separate fluid locules, 
one in the region of the angle of the scapula – puncture 
300 mL. hematoma, the other one below the supradi-
aphragmatic region – puncture 300 mL of serous flu-
id. Cultures were sampled. Saturation during 10L/min. 
oxygen therapy was 85%. On ultrasound on November 
12 left-side videothoracoscopy. Removal of fluid collec-
tions. Bloody pleural fluid drained with no air leakage. 
After one week, patient in stable condition. Serous flu-
id drained from the left pleura. Oxygen therapy is still 
needed. Saturation during 2 L/min. oxygen therapy was 
93%. On 2 December of 2020, patient was in a stable 
condition with mild respiratory insufficiency, was trans-
ferred to Internal Medicine Department for continued 
treatment.

Discussion
The course of the disease is adversely affected by vari-
ous factors, such as age >65 years, cardiovascular dis-
eases, diabetes, lung diseases, hypertension, neoplastic 
diseases, as well as kidney, liver, metabolic and neuro-
logical disorders, obesity, smoking, pregnancy, impaired 
immunity, post-transplantation conditions and HIV 
infection.9 Serious, complicated cases of COVID-19 
presenting risk of death, are particularly frequently ob-
served in obese male smokers, aged 50–60 years.10 The 
range of consequences of SARS-CoV-2 infection is very 
wide, from asymptomatic to typical symptoms such as: 
fever, dry cough, fatigue, muscle pain, sore throat, head-
ache, diarrhea, conjunctivitis, loss of taste or smell.4,11
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Fig. 1. Imaging examinations – chest X-ray from November 
28, 2020 – right pleura drainage, abscess on the left side

Fig. 2. Computed tomography – November 6, 2020 – 
excess fluid in pleural cavities R-1.8 cm, L 1.6 cm; both 
cavities contain air constituting a single fluid/gas layer

Fig. 3. Computed tomography – November 16, 2020 – 
excess fluid in pleural cavities R-3.8 cm, L 2.6 cm, both 
cavities contain air constituting a single fluid/gas layer 

Sudden deterioration of the condition, and develop-
ment of certain complications are characteristic for this 
disease. Onset of such symptoms as difficulty breathing, 
chest pain, loss of speech or impaired motor abilities 
reflects severe course of the disease which is associat-
ed with deterioration of various functions, mainly the 
respiratory, nervous, urinary and circulatory systems. 
SARSCoV2 infection may also induce immune re-
sponse which is manifested with increased levels of cy-
tokines, or the so-called cytokine storm. Its symptoms 
include high fever, nausea, extreme fatigue, and dam-
age to many organs. These symptoms are life threatening 
and frequently lead to death. The type of complications 
and timing of their onset are extremely varied. More and 
more patients are diagnosed with loss of smell and taste 
which are associated with loss of memory, the so-called 
COVID-19 brain fog.4 In neurology departments there 
is an increasing number of COVID-19 patients who 
are diagnosed with stroke or TIA, and in the most se-
vere cases cerebrovascular disease involving the brain 
stem, associated with nausea, state of confusion and 
disturbed consciousness. Other complications, relat-
ed to the cardiovascular system, include venous throm-
bosis, post-thrombotic syndrome as well as acute heart 
failure.12 Patients frequently present with acute kidney 
injury and acute respiratory failure.13 Complications as-
sociated with SARS-CoV-2 infection lead to irreversible 
multiple organ damage, which in turn leads to health 
loss, lower quality of life and permanent disability.4 In 
the literature, we find cases after SARS-COV-2 with lung 
abscess with a similar course as our patient. Our pa-
tient’s description included the rehabilitation program 
conducted during his stay in the department. 

A lung abscess is a local, limited area of purulent 
necrosis of the lung parenchyma, which is a complica-
tion of a bacterial, viral, fungal or parasitic infection or 
a cancer process. When infection occurs, multiple small 
abscesses <2 cm in diameter develop in the lung. This 
condition is called necrotizing pneumonia or pulmo-
nary gangrene.12

The incidence of lung abscess in the general popu-
lation is not precisely known. The literature reports that 
thanks to advances in antibiotic therapy and treatment 
of pneumonia, the number of abscesses has decreased 
more than tenfold.13

The causes of lung abscess may be diseases of the 
oropharynx and aspiration of infected contents from the 
mouth or gastrointestinal tract. 85% of lung abscesses 
are located in the upper segments of the lower lobe of 
the right lung, sometimes in the lower lobe of the left 
lung or in both segments of the middle lobe of the right 
lung. Another cause of an abscess may be the appear-
ance of a foreign body in the lungs after aspiration or 
penetration from the outside, for example a bullet frag-
ment. Sometimes the cause of lung abscess is infection 
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of the chest wall, inflammation of the mediastinum or 
abdominal cavity.12

Abscesses often become secondarily infected by an-
aerobic bacteria or fungi, which may cause lung gangrene. 
Lung abscesses largely contain anaerobic bacteria such as 
Gram (+) and Gram (-) anaerobes, such as Peptococcus 
sp., Peptostreptococcus sp., Fusobacterium necrophorum, 
Fusobacterium nucleatum, Bacteroides sp., Porphyro-
monas sp., Prevotella melaninogenicus. Fungal infections 
(Aspergillus, Candida, Histoplasma) occur rarely, almost 
exclusively in chronic abscesses drained by the bronchi. 
Lung abscesses can also be caused by bronchial infections 
with Actinomyces. Occasionally, lung abscesses caused by 
parasites and protozoa (Paragonimus westernami, Entam-
oeba histolytica) may be encountered.14

The diagnosis of abscesses is based on the clinical 
picture, radiological tests and peripheral blood mor-
phology, which usually shows leukocytosis, as well as 
the measurement of ESR and CRP. Additionally, pa-
tients undergo a microbiological examination to deter-
mine the type and drug sensitivity of pathogens. The 
microbiological examination assesses blood and mate-
rial from the respiratory tract. In the late stage of an ab-
scess, material for culture is obtained by puncturing the 
abscess cavity through the chest wall or bronchial wall, 
or by bronchofiberoscopy.15

In the treatment of acute lung abscesses, regimens 
of combined administration of 2 or 3 intravenous an-
tibiotics, such as synthetic penicillins and metronida-
zole in combination with clindamycin or amoxicillin, 
are used. In case of anaerobic infections, imipenem or 
meropenem is used. Treatment is modified depend-
ing on the clinical effect and drug sensitivity of the iso-
lated pathogens. Treatments play an important role in 
supportive care in the field of physiotherapy such as 
bronchial toilet and respiratory kinesiotherapy. Sur-
gical treatment should be considered if conservative 
treatment is ineffective or if abscess complications oc-
cur. Surgical treatment using drainage consists of activi-
ties aimed at emptying the abscess cavity of the infected 
contents and rinsing it with solutions of antiseptics or 
antibiotics. Surgical treatment involves resection of the 
lung parenchyma and abscess via thoracotomy. Our pa-
tient’s description included a rehabilitation program 
conducted during the patient’s hospitalization.16

Conclusion
The case presented here shows in what way COVID-19 
may progress in a person below 45 years of age, with 
normal body weight, and no pre-existing conditions or 
bad habits, regularly engaging in sports. The case report 
shows how severe may be the complications and the 
functional condition in individuals with SARS-CoV-2 
infection. Consequences of the disease may be tragic 
for well-being and life of individuals of all ages. Lung 

abscess is a serious disease with an often unpredict-
able course, complications and an uncertain prognosis. 
However, most patients can be treated conservatively, 
and the priority in treatment is antibiotic therapy and 
physiotherapy treatments.
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ABSTRACT
Introduction and aim. Acute myocarditis (AM) is a life-threatening inflammatory disease that manifests with a highly variable 
range of clinical symptoms, sometimes mimicking those of myocardial infarction. The aim of this report was to describe the 
diagnostic challenges of AM.
Description of the case. A 22-years old male previously diagnosed with pharyngitis arrived in the emergency room (ER) with 
retrosternal chest pain. The electrocardiogram (ECG) showed ST elevation in inferior and posterior leads and reciprocal chang-
es with ST depression in anterolateral leads. Laboratory tests revealed elevated cardiac enzymes and bedside echocardiogram 
(ECHO) revealed hypokinesis of the inferior wall. Initial diagnosis of ST elevation myocardial infarction (STEMI) was made. Cor-
onary angiogram showed normal epicardial coronary arteries and cardiac magnetic resonance imaging (CMRI) revealed sub-
epicardial late gadolinium enhancement (LGE). 
Conclusion. This case was proven challenging due to the unusual ECG and ECHO findings, mimicking inferoposterior STEMI. 
The need for available angiography and CMRI was mandatory for the final diagnosis of AM.
Keywords. CMRI, myocardial infarction, myocarditis
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Introduction
Acute myocarditis (AM) is a life-threatening disease 
caused by viral, and less frequently bacterial infection, 
autoimmune diseases or exposure to drugs that elicit an 
inflammatory response in cardiac myocytes. In the emer-
gency setting, patients with the suspicion of AM are usual-
ly evaluated based on their symptoms, electrocardiogram 
(ECG), echocardiogram (ECHO) and laboratory test 
markers. The clinical presentation is usually nonspecific 
and can be misinterpreted especially in rare cases which 
mimics ST elevation myocardial infarction (STEMI).1 We 
report a young male, previously diagnosed with pharyn-
gitis, that presented in the emergency room (ER) with a 
clinical presentation of inferoposterior STEMI.

Aim
The aim of this report was to describe the diagnostic 
challenges of AM.

Description of the case
A 22-years old male presented in the ER with continu-
ous, non-radiating retrosternal crushing chest pain and 
diaphoresis lasting for three hours. Five days prior to 
the admission the patient was diagnosed with pharyngi-
tis. However, one day ago, he visited a private physician 
with complaints of chest pain of similar character with 
his present symptoms. The ECG at the time showed 
nonspecific ST abnormalities in leads II, III, AVF, V5, 
V6 and his cardiac ECHO was normal. From past med-

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0009-0009-9123-8674
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ical history the patient had no allergies, no usage of rec-
reational drugs, no chronic illnesses or cardiovascular 
risk factors. The family history revealed the incidence of 
myocarditis in his father and sister a few years prior. Ad-
ditionally, due to the recent COVID- 19 pandemic, the 
vaccination status was acquired, and the patient proved 
to be fully vaccinated.

At presentation his heart rate was 83/min and his 
blood pressure 151/59 mmHg. The temperature was 
37.3oC and SaO2 99. The initial clinical exam showed 
normal heart sound S1, S2 and absence of any audible 
murmurs, gallops or rubs.

Laboratory test showed elevated cardiac markers, 
creatinine kinase (CK) of 1032 IU/l (reference range [rr]: 
39–308), troponin hs of 11502 pg/mL (ng/) (rr: <72), 
and lactate dehydrogenase (LDH) of 395 IU/l (rr: 81-
230). Further results included, white blood cell (WBC) 

8,10 K/μl (rr: 4–10), hemoglobin (Hg) of 13.1 g/dL  
(rr: 11.7–15.7), platelets (PLT) of 295 K/μL (rr: 140–
440), blood glucose (BG) of 109 mg/dL (rr: 74–106), 
creatinine (Cr) of 1.1 (rr: 0.6–1.3), urea (BUN) of 21 
mg/dL (rr: 10–45), prothrombin time (PT) of 11.8 sec 
(rr: 10–13), fibrinogen (Fg) of 470 mg/dL (rr: 200–400) 
and C-reactive protein (CRP) of 4.3 mg/dL (rr: 0–0.5). 
The ECG revealed sinus rhythm 1:1, PR depression, 
ST elevation in leads II, III, AVF, V5 to V9 and recip-
rocal changes with ST depression in leads V1, V2, V3, 
AVL (Fig. 1A and 1B) indicating regional ischemic inju-
ry of the inferoposterior segments supplied by the pos-
terior descending artery (PDA). A bedside ECHO was 
also conducted and showed hypokinesis of the inferi-
or wall, left ventricular ejection fraction (LVEF) >60%, 
E>A, mild mitral regurgitation, inferior vena cava (IVC) 
diameter 1.6 cm with normal inspiratory collapse, and 

Fig. 1. A: PR depression, ST elevation in leads II, III, AVF, V5 and V6 (black arrows) and reciprocal changes with ST depression in 
leads V1, V2, V3, AVL (white arrows), B: ST elevation in posterior placed leads V7-V9 (black arrows)

Fig. 2. A: Right coronary artery, B: Left coronary artery
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no pericardial fluid buildup. The chest x-ray showed a 
normal size heart, clear lung fields and sharp costodia-
phragmatic angles. 

Based on the clinical presentation of chest pain, el-
evated cardiac markers, ECG and ECHO abnormalities 
initial diagnosis of inferoposterior myocardial infarction 
was made. The patient received a loading dose of 250 mg 
of aspirin and was transferred for primary coronary in-
tervention (PCI). Coronary angiography was performed 
but revealed normal epicardial coronary arteries (Fig. 2).

In respect to the earlier results of angiography and the 
history of pharyngitis, acute coronary syndrome (ACS) 
was excluded and differential diagnosis of AM was made.  

On the second day of hospitalization two-dimen-
sional speckle tracking echocardiography was per-

formed. Global longitudinal strain (GLS) curves using 
semi-automatic algorithm (GE Healthcare) reveal peak 
systolic strain equal to –19% (Fig. 3). Basal inferior and 
basal inferolateral segments were affected, areas that 
electrocardiographically had already been character-
ized by ischemic changes. Additional ECG 24 hours lat-
er showed resolving of ST changes with normalization 
of ST segments and inversion of T waves, mimicking the 
ECG evolution of an ACS after reperfusion of the culprit 
artery (Fig. 4). 

Cardiac magnetic resonance imaging (CMRI) for 
confirmation of AM was performed. T2- weighted short 
time recovery (STIR) image showed increased subepi-
cardial signal in inferior and posterior wall of the left 
ventricle (LV) suggestive of myocardial edema. In post 

Fig. 3. Two-dimensional speckle tracking echocardiography

Fig. 4. ECG evolution with ST normalization and T inversion in leads II, III, AVF, V5, V6 (black arrows) 24h after the admission
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contrast late gadolinium enhancement (LGE) images 
acquired with a T1- weighted segment inversion recov-
ery gradient echo sequence, an increased subepicardial 
signal was also observed in the inferior and posterior 
wall of the LV indicative of myocardial scarring (Fig-
ure 5). Finally, the hypothesis was confirmed, and the 
final diagnosis was made.

Furthermore, etiological causes were investigated 
throughout the duration of hospitalization. Upon ad-
mission influenza A/B rapid diagnostic test and Covid 
19 rapid antigen test were negative. Serological testing 
revealed negative results for cytomegalovirus (CMV) 
and hepatitis C virus (HCV) but positive IgM with neg-
ative IgG antibodies for Epstein Barr virus (EBV). Due 
to the recent diagnosis of pharyngitis antistreptolysin O 
titer and throat swab culture test were also conducted 
but both were negative.

The patient was treated with beta blockers and an-
giotensin converting enzyme (ACE) inhibitors. During 
the hospitalization a 24-hour Holter was implanted but 
did not reveal any abnormalities. At the follow-up one 
week later there was remission of the symptoms and the 
patient was discharged from the hospital.

Discussion
This case represents an AM, resembling a STEMI, in the 
setting of pre-diagnosed pharyngitis in a 22-year-old 
male patient. Myocarditis is an inflammatory condition, 
that can be caused by viral or less commonly by bacteri-
al agents. Virus genomes that have been most identified 
in western countries are adenovirus, enterovirus, CMV, 
parvovirus B19, human immunodeficiency virus (HIV), 
as well as influenza and HCV.2,3 Bacteria such as group 
A streptococcus (GAS) infections had been well docu-
mented as a causative agent of AM with clinical presen-
tation of myocardial infarction, but rarely in absence of 
rheumatic fever.4

The presentation of AM is heterogeneous and 
overlapping with other clinical entities, ranging from 
asymptomatic to arrhythmias and even acute heart fail-
ure.5 Clinical characteristics often include fever, diapho-
resis, dyspnea, fatigue, cardiac arrhythmias, palpitations 
and chest pain being the most frequent symptom.6-8 In 
general, recent infections or related symptoms should 
always be forewarned during history taking. Already 
published case series regarding cases of GAS related 
myocarditis found prevalence, especially in males with 
a mean age of 27.8 and latency period of pharyngitis to 
chest pain of 4.2 days.10-12 Cardiac enzymes are elevated 
in most cases proving that these findings can be often 
misleading in these patients.8

Diagnostic modalities, such as ECG shows non-spe-
cific ST changes, T inversion, q waves, and even, atrioven-
tricular (AV) blocks.12 More specifically, in myocarditis, 
two ST elevation patterns have been described; a pericar-
ditis pattern with elevation less than 5 mm, involving dif-
fusely both limb and precordial leads, with the exception 
of AVR and V1, which often presents with reciprocal ST 
depression, and a typical myocardial infarction like pat-
tern, characterized by J-point elevation and an flat or con-
vex ST segment, in at least two contiguous leads, often 
without reciprocal ST depression.13,14 It was found that no 
correlation between ST elevation and regional necrosis in 
CMRI was present, although in our case of myocardial 
infarction like type, the affected segments were related to 
the ECG leads that showed ischemic changes.15,16 Regard-
ing T wave inversion, the prevalence in AM is 9–48%, 
and a late manifestation in leads with previous ST ele-
vation. T wave inversion was found to be independently 
related to the extent of both myocardial necrosis, as as-
sessed later by CMRI.17,18 

Transthoracic ECHO is generally not useful for the 
differentiation between myocardial infarction and myo-
carditis. In previous studies patients with AM showed, 

Fig. 5. A: T2-W STIR image showing intense subepicardial rim (white arrows) representing myocardial edema in the inferior 
and posterior wall of the LV, B: LGE image showing subepicardial scarring with intense signal in inferior and posterior wall of 
LV (white arrows)
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regional movement abnormalities, reduced left ventric-
ular ejection fraction and pericardial effusion.12

CMRI with LGE, has emerged as the cornerstone in 
the diagnosis of AM, especially in cases which mimics 
STEMI, being able to diagnose ischemic from non-isch-
emic pattern. In ischemic pattern, LGE always involves 
subendocardial layers with or without transmural ex-
tent, whereas, in non-ischemic pattern, LGE doesn’t 
have the same characteristics, being mid-wall, subepi-
cardial, or mixed.11,19 The use of CMRI is of pivotal im-
portance, but unfortunately, it is not always available in 
the ER. Instead, these cases are transferred for angiog-
raphy, and when normal epicardial coronary arteries are 
found, suspicion of other etiologies are made.

Endomyocardial biopsy is considered the gold stan-
dard for diagnosis of myocarditis. Unfortunately, its in-
vasive nature, the time needed for the results, and the 
likelihood of sampling errors, makes it less applicable in 
clinical practice.20

This case report was affected by three notable limita-
tions. First, the inability to conduct serological tests for 
multiple viral agents limited us to establish cause- effect 
relationship of the AM. Second, the case report is be-
ing conducted retrospectively, recall bias might prevent 
us in collecting additional information from the patient, 
the family or other health care professionals. Finally, 
better understanding of this clinical presentation and 
the appropriate early management could be derived by 
studies on larger population of patients with AM mim-
icking STEMI.

Conclusion
AM remains a diagnostic challenge for physicians due 
to the range of clinical presentations. The present case, 
specifically shares many similarities with inferoposteri-
or STEMI, evidenced by regional ST segment elevation 
with reciprocal changes and combination with echocar-
diographic regional hypokinesis of the corresponding 
segment. In cases of young patients evaluated for ACS, 
with absence of predisposing factors and normal cor-
onary angiogram, CMRI is mandatory to establish the 
diagnosis.
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ABSTRACT
Introduction and aim. Electrical injuries can be life-threatening and prompt interventions can save lives. Cardiac complications 
like arrhythmias and sudden cardiac death are common after electric shock. Certain ECG abnormalities can persist after suc-
cessfully reviving the patient which can mimic ST-Elevation occlusive myocardial infarction. This case report aims to inform the 
treating emergency physicians about this rare association of ST-Elevation in anterior leads after electric shock.
Description of the case. After obtaining proper consent from the patient, we describe here an interesting case of a 19-year-old 
boy who was presented to the emergency room with cardiac arrest after sustaining electrical injury. The patient was revived 
after cardiopulmonary resuscitation; ECG, as well as echocardiographic findings, were consistent with ST-elevation myocardial 
infarction of the anterior wall. A diagnostic dilemma was there between occlusive and non-occlusive causes of this condition. 
A coronary angiogram and conservative management of the patient helped in decision making and he was discharged with 
a Glasgow coma scale of 15/15 after recovery. 
Conclusion. ST-Elevations in ECG can occur after electric shock injury and their cause is rarely due to occlusion of the coronar-
ies. Hence thrombolysis in such cases is rarely needed and supportive management is required.
Keywords. cardiac arrest, electrical injury, non-occlusive MI
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Introduction
Electrical injuries are very heterogeneous depending on 
multiple factors and their presentations can be varied 
ranging from small skin burns to extensive injuries of 
internal organs, which could be life-threatening.1 Car-
diovascular effects of electrical injuries can be arrhyth-
mias or myocardial injuries. Arrhythmias are the most 
common cardiac complications of electrical injury but 
ECG pattern of myocardial infarction can also be pres-
ent and lead to diagnostic challenges in the emergency 
room.2 

Aim
Here we discuss a case of a 19-year-old male who was 
brought to the emergency room with cardiac arrest 
after sustaining electrical injuries and revived with 
post-return of spontaneous circulation (ROSC) ECG 
showing ST-segment elevation, a sign that could point 
to the diagnosis of occlusive myocardial infarction. 
This case report highlights the importance of the fact 
that most of the myocardial ischemic changes after 
electrocution injuries are related to vasospasm instead 
of thrombotic occlusion of the coronaries. Even ST-El-
evations in the anterior lead in ECG, though rare, can 
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be present without occlusive Myocardial infarction in 
this group of patients. 

Description of the case
We report a case of a 19-year-old male, a resident of Jodh-
pur city in India, brought to the emergency room in an 
unresponsive state for 10 minutes following contact with 
an electric current at the workplace with a history of fall-
ing from a height of 5 feet. The patient was a handicraft 
factory worker and accidentally got shocked while fixing 
the power supply of a drill machine. The electric supply of 
the factory receives AC 220 Volt and 50 Hertz. There was 
no prior history of any comorbid conditions like diabe-
tes, hypertension, ischemic heart disease, epilepsy etc. On 
examination, the carotid pulse was not palpable so code 
blue was activated and he was immediately shifted to the 
resuscitation bay. Cardiopulmonary resuscitation (CPR) 
was started according to advanced cardiac life support 
(ACLS) protocol. The initial rhythm on the monitor was 
ventricular fibrillation so defibrillation was done with 200 
joules of energy. Defibrillation was repeated 2 times and 
an injection of amiodarone 300 mg intravenous was also 
given. After 2 cycles of CPR, ROSC was achieved and the 
airway was secured with a 7.5 mm endotracheal tube. 
ABG was suggestive of lactic acidosis with PH of 7.18, 
PCO2 44 mmHg, PO2 58 mmHg, Na+ 132 mmol/L, K+ 
5.1 mmol/L, HCO3 19 mmol/L and lactate levels were 6 
mmol/L (Normal value 0.8–1.2 mmol/L) (Table 1). Post-
ROSC vitals were stable with a blood pressure of 120/70 
mmHg and a heart rate of 70/minute, regular. His GCS re-
mained low, that is E1VTM1 with Bilateral pupils mid-di-
lated and non-reactive. On further examination, a wound 
mark was present on the left hand which was the entry 
wound, and the left foot was the exit wound (Fig. 1). Post-
ROSC ECG taken after 30 minutes, showed ST segment 
elevation in leads V2 to V6,1, AVL (Fig. 2), and troponin 
I was 1.13 ng/mL (Normal is 0–0.03 ng/mL). The tropo-
nin I test was done by using a point-of-care Nanochecker 
machine, with 4-in-1 immunoassay-based kits for quan-
titative analysis of cardiac biomarkers. Bedside 2-dimen-
sional Echocardiography (2D Echo) showed hypokinesia 
in the territory of the left anterior descending artery and 
E-FAST was negative. Blood gas showed Primary meta-
bolic acidosis appropriately compensated by respiratory 
alkalosis. The patient was given loading doses of dual an-
tiplatelets suspecting the possibility of acute ST-elevation 
myocardial infarction following electrical injury. Given a 
poor Glasgow Coma Scale (GCS) of 7/15 post-ROSC, a 
non-contrast CT head was done which was normal. The 
patient was shifted to the ICU where serial ECGs were 
obtained which showed persistently the same changes. 
Serial Trop levels were also done, which were decreasing 
and became normal within 3 days. Cardiologist consul-
tation was taken for ECG changes and given no regional 
wall motion abnormality on 2D Echocardiography, per-

sistently stable vitals, and improvement in the general 
condition of the patient, conservative management was 
advised. The patient was managed conservatively in the 
ICU for the next 3 days, after which he gained conscious-
ness and was extubated. A coronary angiogram was done 
to rule out occlusive myocardial infarction but it was nor-
mal. The patient was monitored for complications and 
later was discharged with a cerebral performance score 
of 1 and GCS E4V5M6. Repeat ECG on day 5 of ICU ad-
mission showed biphasic t waves in lead V3, and V4, and 
the 2-dimensional echocardiography repeated was also 
normal.  
  

Fig. 1. Entry wound in the left hand (black arrow) and exit 
wound in left foot (white arrow)           

Fig. 2. ECG showing ST segment elevations in leads V2-V6 
and I, aVL
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Table 1. Investigations done in the Emergency Room
Parameter Value
Total leukocyte count 10×103/mm3

Hemoglobin 12 g/dL
Platelets 200×103/µl
Urea 39 mg/dL
Serum creatinine 1.28 mg/dL
Na+/K+/Cl- 134/4.5/103 meq/L
SGOT/SGPT 113/194 IU/L
PT/INR 12/1.01
CT brain + C spine Normal
Troponin I 1.13 ng/L (Positive)
CK NAC 3011 U/L (Elevated)

Discussion 
The major mechanisms of electricity-induced inju-
ry are electrical injuries causing direct tissue dam-
age, altering cell membrane potential, conversion of 
electrical energy into thermal energy, causing tissue 
destruction, and mechanical injury resulting from 
falls.3 Factors that determine the nature and severity 
of electrical trauma include voltage, resistance to cur-
rent flow, type of current (direct or alternating), dura-
tion of contact with the current source, current path 
through the body, and the magnitude of energy deliv-
ered.4 When the chest is situated along the path that 
connects the entrance and exit points, the heart is often 
affected and can lead to complications like arrhythmias 
and myocardial tissue injuries. In most of the cases, 
patients who had myocardial infarction after electric 
shock have been reported to have normal coronary ar-
teries and in the case of ST elevation MI; the aetiology 
is considered to be vasospasm.5 Due to the proximity 
of the right coronary artery to the chest wall, it is the 
most frequently involved artery in electrical injuries. 
Therefore, ST elevations in inferior leads are more fre-
quently observed.6 But in our case, the ST elevations 
were present in the anterior leads which is report-
ed rarely and caused the diagnostic challenge. Multi-
ple mechanisms are proposed for these ECG changes 
which include coronary artery spasm, Direct thrombo-
genic effect on coronary arteries, direct thermal effect 
on myocardium, and ischemia secondary to arrhyth-
mia-induced hypotension.7 Due to the persistent ele-
vations after resuscitation in anterior leads of ECG and 
regional wall motion abnormality in the same territo-
ry, the patient was administered a loading dose of as-
pirin and clopidogrel through the nasogastric tube. No 
heparin or thrombolysis was given considering the di-
agnostic uncertainty between occlusive and non-oc-
clusive myocardial infarction. The patient improved 
with just ventilator support and conservative manage-
ment. Therefore, this case signifies the importance of 
constant patient monitoring, including his vitals, ECG 
changes, echocardiographic abnormalities, and serial 
troponin levels after resuscitation from post-electro-

cution cardiac arrest in deciding the further course of 
management and the need for coronary interventions 
in these patients. 

Conclusion 
Myocardial infarctions after electrical injuries are rare 
and most commonly occur due to non-occlusive caus-
es. Most of the ST segment changes occur in the inferior 
leads but involvement of anterior territory is also a pos-
sibility as described here in this case. Thrombolysis in 
these conditions is rarely necessary and only coronary 
angiogram can be used to differentiate between occlu-
sive and non-occlusive conditions. Primarily managing 
the airway, breathing, circulation, and disability with 
good resuscitation efforts in these cases are the main-
stay of treatment.
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ABSTRACT
Introduction and aim. The most common benign tumor of the lung is hamartoma. In many cases, it is a spherical tumor, lo-
cated peripherally, often without clinical symptoms. Predominantly it is found accidentally during radiological examination. In 
some cases the tumor reaches a significant size in the lung parenchyma or in the lumen of the bronchi or trachea. Then, symp-
toms such as cough, dyspnea, wheezing, less commonly hemoptysis, and chest pain may occur. In addition, tumors located 
endobronchial or endotracheal may cause recurrent pneumonia or mimic obstructive diseases of the lower respiratory tract 
such as chronic obstructive pulmonary disease, or bronchial asthma. We present the case of a patient with an endotracheal 
tumor mimicking bronchial asthma. 
Description of the case. A 53-year-old male was taking bronchodilators and inhaled steroids for several months. The baseline 
chest radiograph showed no abnormalities. Spirometry suggested an obstruction of respiratory flow in the central or upper 
airways. The lack of improvement after asthma treatment required an extension of the diagnosis. Computed tomography al-
lowed accurate visualization of the tumor lesion of the trachea, which was significantly obstructing its lumen, and resection 
was carried out.
Conclusion. Our case demonstrates that tracheal tumors can present symptoms similar to respiratory tract diseases. In unre-
solved cases, spirometry and computed tomography are helpful in proper diagnosis.
Keywords. benign endotracheal splinter tumor (hamartoma), benign endotracheal tumor, endotracheal resection of tumor
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Introduction
Hamartoma is one of the most common benign tumor 
of the respiratory system. The incidence of the tumor in 
population is about 0.2%. It is 2–3 times more frequently 
found in men, and usually has character of a peripheral-
ly located lung tumor. In 10% of cases it may involve the 
bronchi, or trachea.¹ It accounts for approximately 8% of 
all lung tumors, 77% of which are benign.² The lesion may 
be composed of all mesenchymal tissue of lungs and air-
ways, such as hyaline cartilage, adipose tissue, connective 

tissue, and smooth muscle.³ If the lesions are peripheral, 
and small in size they do not cause complaints and are 
usually detected accidentally during imaging. However, 
if they reach a significant size, they may present with 
symptoms caused by compression of adjacent parts of the 
lungs, and bronchi such as coughing or hemoptysis. In 
case of endobronchial or endotracheal localization addi-
tional symptoms related to obstruction, such as dyspnea, 
wheezing, chest pain, or recurrent pneumonia may oc-
cur. On chest X-ray imaging, the lesion usually presents 
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as a fairly well-defined, peripherally located, near circular 
or oval shadowing with uneven saturation, often with the 
presence of calcifications. 

In some cases, calcifications in the lesion give a char-
acteristic popcorn-like appearance. Usually the lesion is 
solitary, but less often multiple lesions are present. On 
chest computed tomography, the lesion is usually a tu-
mor less than 2.5 cm in size with smooth or lobulated 
margins, with density characteristic of adipose tissue or 
calcifications.4

The prognosis of pulmonary hamartoma is good. 
Malignant changes have not been observed. The most 
common increase in lesion size is roughly 1–10 mm 
per year.² Treatment usually consists of removal of the 
lesion, lobectomy, or in extreme cases pneumonectomy. 
Endoscopic removal of the endotracheal or endobron-
chial lesion is also possible, together with treatment of 
pneumonia. In other cases, conservative treatment with 
observation of the lesion is done.

The primary symptoms of the bronchial asthma or 
chronic obstructive pulmonary disease are often non-
specific and can be considered as a variety of respiratory 
illnesses. This symptomatic resemblance can lead to di-
agnostic ambiguity, finally resulting in misdiagnoses or 
delayed diagnoses.

Spirometry can be used to assess lung functions, mon-

itor the disease progression and response to treatment. 
Proper determination of the obstruction upper airways 
indicators in spirometry, can detect the changes suggest-
ing larynx or trachea disorders. The findings in the medi-
astinum, including those in trachea, which are invisible in 
X-ray, are precisely evaluated by computer tomography.5

Aim
The presented article indicates that spirometry and 
computed tomography are helpful in the diagnosis of le-
sions located in the trachea.

Description of the case
A 53-year-old patient, non-smoker, was admitted to 
the department of pulmonology and allergology for ex-
tended diagnosis of dyspnea. He had been treated for 9 
months for bronchial asthma without effect. Bronchodi-
lators used included long-acting β mimetic in combina-
tion with an inhaled steroids and cholinolytics. 

An anterior to posterior chest X-ray taken 10 
months earlier showed an insignificantly enhanced 
bronchovascular pattern of the lungs, otherwise the im-
age showed age-appropriate lungs and hilum, and free 
costophrenic angles. On admission to the clinic, the 
patient reported a feeling of dyspnea and wheezing on 
slight exertion, including when bending down and after 

Fig. 1. Flow-volume curve shows significant expiration flattening – left upper part (black arrow), volume-time curve – left 
lower part, spirometry protocol – on the right
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eating. He denied coughing, hemoptysis or chest pain. 
On physical examination, inspiratory and expira-

tory wheezes were noted. Functional tests showed: in 
spirometry, significant obstructive-type ventilation ab-
normalities (FEV1 1.29 l – 39.3% of the predicted val-
ue 3.28 liters, FVC 3.19 l – 78.4% of the predicted value 
4.07 liters, FEV1/FVC ratio: 0.40 – 52% of the predicted 
value 0.78, positive reversibility test – increase in FEV1 
by 300 ml (9%), FVC by 620 ml (15.1%)). FEV1/PEF ra-
tio 0.70 (0.63 after reversibility test) or FEV1/PEF 8.46 
ml/l/min (FEV1 in ml, PEF in l/min) – indicates nar-
rowing of the central or upper respiratory tract (Fig.1).

Fig. 2. Chest radiograph in antero-posterior projection, 
arrows point to a shadow in the distal 1/3 of the trachea

Body plethysmography volumetric parameters did 
not deviate from normal: TLC 94% of the predicted val-
ue, RV 97% of the predicted value. In contrast, a sig-
nificant increase in respiratory resistance values was 
observed. Due to persistent inspiratory and expiratory 
wheezing on physical examination, suspected laryngeal 
stridor, the patient was consulted by otorhinolaryngolo-
gists, where no pathology was found in the larynx or the 
upper tracheal segment.

Chest radiograph in anterior to posterior projection 
showed no focal changes in either lung field, normal hi-
lum was visualized, non-dilated mediastinal shadow, 

and free costophrenic angles. In the tracheal projection 
at the level of the aortic arch a near oval shadow was 
noted. A computed tomography scan showed a tumor 
18 mm in diameter in the tracheal lumen, located 25 
mm above the main branch, emerging from the lateral 
wall on the left side, smoothly circumscribed, homoge-
neous in structure and low in density corresponding to 
adipose tissue (approximately 115 IU). The lesion sig-
nificantly constricted the tracheal lumen leaving 4 mm 
wide space around the tumor (Fig. 2 and Fig. 3). The 
patient was transferred to the Department of Thoracic 
Surgery, where endoscopic electro resection of the tra-
cheal tumor with a metal loop was performed using a 
rigid bronchoscope. Subsequently, argon coagulation of 
the tracheal wall at the site of the severed pedicle was 
performed under bronchofiberoscope guidance, achiev-
ing full hemostasis. Two months after the procedure, a 
follow-up bronchofiberoscopy was performed, during 
which no recurrence of the tracheal tumor was noted.

Fig. 3. CT scan of the thorax at the level of aortic arch: on 
the left – lung window, on the right – mediastinal window, 
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the arrows indicate a lesion in the tracheal lumen
Macroscopically, the tracheal tumor presented as a 

partially encapsulated lesion measuring 20x19x20 mm 
with a base of excision of 14x12 mm, solid in cross-sec-
tion, pale yellowish in color (Fig. 4). 

Fig. 4. Macroscopic image of the lesion

Histopathological examination revealed that the tu-
mor composed predominantly of mature adipose tissue, 
fibro myxoid tissue, and pseudo glandular structures, 
arranged in disorganized manner. In some fields a lob-
ular structure with the presence of clefts from the re-
spiratory epithelium was present. On the lumen side of 
the bronchus, the tumor was covered by benign respi-
ratory epithelium undergoing squamous metaplasia. 
Beneath the epithelium, a focal, chronic inflammatory 
infiltrate was visible. No cartilage elements or other tis-
sues of mesenchymal origin were found. The tumor was 
removed in its entirety.

Microphotographs show mature adipose and fi-
bro myxoid tissue overlying the respiratory epithelium. 
No cartilaginous tissue was visualized. The slice is from 
the endobronchial surface of the tumour. Slightly deep-
er, islands of benign bronchial glands with seromucous 
structure were found (Fig. 5–7).

Fig. 5. Hamartoma composed of mature adipose tissue 
(large arrow) and fibro-myxoid tissue (small arrow) 
containing blood vessels with thickened walls, the nodule 
is covered by a benign, slightly proliferated squamous 
epithelium undergoing squamous metaplasia, beneath the 
epithelium, a chronic inflammatory infiltrate is visible (H&E 

stain, 200X)

Fig. 6. Epithelial elements in the hamartoma tissue, 
forming pseudo glandular structures (arrows), fibro-
myxoid tissue and islands of mature adipose tissue in the 
background (H&E stain, 100X)

Fig. 7. Respiratory epithelial clefts separating the 
hamartoma tissue into lobules composed of mixed 
mesenchymal tissue (H&E stain, 100X)  

Discussion
Hamartomas of the respiratory tract are mainly found 
in the lung parenchyma, and are usually clinically silent. 
Small lesions do not require invasive treatment, and 
instead should be monitored for growth. When large, 
they may compress the adjacent lung tissue and bronchi 
causing obstruction. If the tumor grows inside the lu-
men of trachea or bronchi, the patient’s complaints may 
mimic respiratory diseases such as bronchial asthma, 
chronic obstructive pulmonary disease, or recurrent 
pneumonia.6-8 If they are small in size, the lesions may 
not be visible on a standard chest X-ray. 

In the presented case the baseline chest X-ray did 
not describe pathology. The current thorough chest 
X-ray analysis indicated a discrete shading in the tra-
cheal projection. Audible wheezing during auscultation 
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of the patient lungs should take into account the possi-
bility of central or upper airway obstruction. Entering 
the above information on the referral to the radiologist 
has a significant impact on a more accurate assessment 
of the trachea in X-ray.

It may be helpful to mark the indicators: FEV1/PEF 
(obstruction >0.48) or FEV1/PEF ml/l/min (obstruc-
tion >8 ml/l/min), which suggest narrowing of the cen-
tral or upper respiratory tract such as the main bronchi, 
trachea or larynx.⁸ Chronic complaints such as cough, 
breathlessness, wheezing, stridor, hemoptysis, or recur-
rent pneumonia are a lead based on which the diagnosis 
should be expanded to include CT scan and/or bron-
choscopy, which can detect even smaller lesions.9

In the presented case, the symptoms persisted for 
10 months despite anti-asthmatic treatment. It is con-
sidered that the occurrence of symptoms for more than 
2 months with optimal treatment of bronchial asthma 
should require an extension of the diagnosis, including, 
above all, computed tomography.

The prognosis of such finding is favorable, and usu-
ally involves endoscopic removal of the lesion. Resection 
of a benign lesion from the lung parenchyma or from 
the lumen of the airways is always advantageous, as it 
excludes the possibility for the lesion to become malig-
nant. Patients with an unspecified lesion in the lung pa-
renchyma or airways, who cannot be treated surgically, 
should have the lesion evaluated using positron emis-
sion tomography scan and a computed tomography for 
potential malignancy.10 

Apart from causing an obstruction within the respi-
ratory tract itself, hamartomas sprouting from the lung 
tissue can potentially cause issues in different organ sys-
tems, such as cardiovascular where the tumor can com-
press arteries or put pressure on the heart itself.11 This 
case study is a good example of how important it is to 
not ignore recurrent clinical findings or chronic illness-
es as they can have curable underlying causes.

Conclusion
In the presented case there was a significant narrowing 
of the tracheal lumen. Inappropriate or delayed diag-
nosis could have led to serious complications and even 
death of the patient. Initially diagnosed with bronchial 
asthma, the patient was taking bronchodilators and in-
haled steroids for several months. 

Lack of improvement after the previous treatment, 
characteristic auscultatory changes in the form of inspi-
ratory and expiratory wheezing and obstruction of the 
airways, especially the upper ones, require a revision 
of the current diagnosis. The use of the FEV1/PEF in-
dex may indicate central or upper airway obstruction. 
Computed tomography allows proper assessment of 
the lungs and mediastinum. Invisible or poorly visible 
changes in chest X-ray should also be confirmed by it, 

as shown by the presented case. 
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	— 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, 
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necessary explanation of specific treatment decisions; 
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and the lessons learned.

	— Back matter: Supplementary Materials, Acknowledg-
ments, Funding Statement, Author Contributions, 
Conflicts of Interest, Data Availability, Ethics Approv-
al, References.
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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).
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and informative. It should identify if the study reports 
(human or animal) trial data, or is a systematic review, 
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names are included, the abbreviated name rather than full 
name should be used.
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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 
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paragraph and should follow the style of structured 
abstracts: Introduction and aim: Place the question 
addressed in a broad context and highlight the purpose 
of the study; Material and methods: Describe briefly 
the main methods or treatments applied. Include any 
relevant preregistration numbers, and species and strains 
of any animals used. Results: Summarize the article’s main 
findings; and Conclusion: Indicate the main conclusions 
or interpretations. 
Keywords: Three to six pertinent keywords need to 
be added after the abstract in alphabetical order. We 
recommend that the keywords are specific to the article, 
yet reasonably common within the subject discipline.
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material published online alongside the manuscript 
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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 
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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 
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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
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ding to the American Medical Association (AMA) style. 
Each item should be listed in numerical order.

In-text citations
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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 
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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 
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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 
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duplicating what is in the text. Readers should be able to 
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Abbreviations
The journal requires using only standard abbreviations. 
Abbreviations should be defined in parentheses the first 
time they appear in the abstract, main text and in figure 
or table captions and used consistently thereafter. Ensure 
consistency of abbreviations throughout the article. Keep 
abbreviations to a minimum. 

SI Units
SI Units (International System of Units) should be used. 
Imperial, US customary and other units should be 
converted to SI units whenever possible.
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