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PrEGNaNt woMEN witH Covid-19 aNd PlaCENta  
aNGioGENESiS
Alla V. Boychuk1, Yuliia B. Yakymchuk1, Oksana О. Shevchuk1, Sandor G. Vari2, Iryna M. Nikitina³
1I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE 
2INTERNATIONAL RESEARCH AND INNOVATION IN MEDICINE PROGRAM, CEDARS-SINAI MEDICAL CENTER, LOS ANGELES, CA, USA 
³SUMY STATE UNIVERSITY, SUMY, UKRAINE

AbstrAct
Aim of our research was to conduct a clinical and laboratory analysis of the impact of COVID-19 on pregnancy and the condition 
of the fetus.
Materials and Methods: At the first stage, we conducted a retrospective examination of 50 pregnant women treated at Ternopil 
Municipal Hospital No.2 (Ukraine) between November 2020 and January 2022 with the history of COVID-19, confirmed by PCR 
test, and 25 pregnant COVID-19 negative pregnant women (control group). At the second stage, we performed prospective cohort 
study and involved 40 pregnant women treated with the history of COVID-19, confirmed by PCR, and 10 pregnant COVID-19 
negative women with a physiological course of pregnancy as a control group.Women were divided into the following groups: 
group I -10 women diagnosed with COVID-19 during the first trimester of pregnancy: group II-15 women diagnosed during the 
second trimester; group III-15 women diagnosed during the third trimester. Ultrasound examination and cardiotocograms were 
performed to assess fetus status. Blood samples were collected at delivery. To determine whether COVID-19 could alter placental 
angiogenesis, vascular endothelial growth factor A (VEGFA), PlGF and interleuin-32-α were assessed.
results: We identified that concentration of VEGFA was 95.30±5.65 pg/ml in control group. In women who had COVID-19 in first 
trimester, this index was 1.3 times higher, in second trimester 1.63 times higher and in third trimester by 2 times compared to 
control group. PlGF concentration was only 27,4 percent in group I, 16 percent in group II and 30 percent in group III,compared 
to control group. Concentration of interleuin-32-α was 67.27±5.63 pg/ml in control group and increased to 167 percent in group 
I, by 2.8 times in group II and by 6.3 times in group III compared to control group. 
conclusions: COVID-19 has a negative impact on placental angiogenesis, including VEGFA and PlGF. Fetal post-COVID-19 syndrome 
requires timely diagnosis of disorders and further study. Post-COVID-19 syndrome is an immune-dependent pathology in which 
the processes of protracted cytokine activation occur in the body of a pregnant woman.

Key words: COVID-19, SARS-CoV-2, pregnancy, VEGFA, PlGF, IL-32-α, fetus, fetal growth retardation

INtrodUctIoN
COVID-19 in pregnancy was associated with consistent 

and substantial increases in severe maternal morbidity 
and mortality and neonatal complications when pregnant 
women with COVID-19 diagnosis were compared to 
pregnant women without [1-3]. COVID-19 affected all 
population, including the vulnerable category of pregnant 
women. Uncertainty exists about the potential for vertical 
transmission from mothers infected with severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) to the 
fetus in utero [1, 3, 4]. SARS-CoV-2 in pregnancy causes 
fetal SARS-CoV-2 syndrome. The virus causes inflammatory 
changes in the endothelium, which upsets the balance of 
the coagulation system [2, 4, 5]. 

Currently, information on the course of COVID-19 during 
pregnancy is limited. Several studies have shown that 
SARS-CoV-2 infection during pregnancy increases the 
risk of pregnancy complications with increased rates of 
hospitalization to intensive care units, need for mechanical 

ventilation and mortality [5, 6]. Other studies found the 
course of COVID-19 in pregnant women is similar to other 
categories of population and could not affect the pregnancy 
[6, 7, 8]. Therefore, the assessment of pregnancy, fetal 
status, diagnosis of placental insufficiency in pregnant 
women with SARS-CoV-2 is a topical issue in obstetric 
practice and is important for the birth of future healthy 
generations [3, 6, 9].

The development of placental tissue during pregnancy 
is under the influence of a number of growth factors and 
disturbances in the condition, growth and development 
of the fetus are accompanied by morphological and 
functional changes in the placenta and disturbances in 
the metabolic and endocrine function of the placenta 
[6, 9, 10].

According to the literature [11, 12] the development 
of placental dysfunction depends on the vascular and 
hormonal homeostasis, which directly affect the activity 
of markers of endothelial dysfunction and angiogenesis. 
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Initially, endothelial vascular growth factor, a signaling 
protein, was called a vascular permeability factor because 
its leading feature was a stimulating effect on the formation 
of new vessels [5, 10, 13, 14].

After the formation of new vessels, vascular endothelial 
growth factor (VEGF) acts as an inhibitory agent for 
apoptosis, which contributes to the prolongation of the 
life of endothelial cells, causes vascular inflammation and 
produces damage to endothelial cells [4]. VEGF is a factor 
that ensures the release of fibrinogen, fibronectin and 
other coagulation factors from blood vessels. Vascular 
endothelial growth factor A (VEGFA), one of the isomers, 
increases vascular permeability 1000 times stronger than 
histamine [2, 15, 16].

VEGFA, a cytokine released under the influence of hypoxia, 
exerts a powerful mitogenic effect on endothelial cells in 
the process of angiogenesis [15, 17]. Pathological activation 
of VEGF, disruption of the state of the endothelium, growth 
of reactive oxygen species and suppression of nitrogen 
oxides [2, 15, 18, 19] is characterized by damage to arterioles 
and arteries. VEGFA plays a key role in the pathogenesis of 
microangiopathy, regulating the proliferation of vascular 
endothelial cells. As a result, there is increased proliferation 
and migration of cells as well as reduced apoptosis. The 
content of VEGFA in blood serum can play an important 
prognostic value as a negative marker. Thus, blood VEGFA in 
pregnant women can be an integral marker of endothelial 
dysfunction and pathological angiogenesis [15, 20, 21, 
22, 23].

Studies of placental growth factors, including VEGFA, 
and their receptors in uncomplicated pregnancy rise 
with increasing gestational age. A decrease in the level 
of VEGFA in the blood of pregnant women correlates with 
an improvement in the functional state of fetoplacental 
insufficiency and the intrauterine state of the fetus [10, 
20-22, 24].

AIM
The aim of our research was to conduct a clinical and 

laboratory analysis of the impact of COVID-19 on pregnancy 
and the condition of the fetus.

MAterIALs ANd MetHods 
The research consisted of two stages at Ternopil Municipal 

Hospital No.2 (Ukraine) between November 2020 and 
January 2022.

At the first stage, we conducted a retrospective examination 
of 50 pregnant women with COVID-19 (main group) during 
pregnancy and 25 pregnant women (control group) with 
a physiological course of pregnancy, who gave birth to 
live, full-term infants with mass-growth characteristics 
according to gestational age. The condition of the fetus 
was assessed according to ultrasound examination of the 
pregnant woman, determination of biophysical profile 
and Doppler, performed on Samsung SonoAce R3 device 
and cardiotocography. Criteria for inclusion in the study 
were laboratory confirmed COVID-19 by polymerase chain 
reaction test (PCR).

At the second stage, we performed prospective cohort 
study and involved 40 pregnant women treated with the 
history of COVID-19, confirmed by PCR, and 10 pregnant 
COVID-19 negative women with a physiological course of 
pregnancy as a control group. According to the history of 
COVID-19, women were divided into the following groups: 
group I – 10 women (25 percent), who were diagnosed 
with COVID-19 during the first trimester of pregnancy, 
group II – 15 (37.5 percent) during the second trimester 
and group III – 15 women (37.5 percent) during the third 
trimester. Blood samples were collected during the delivery. 
To determine whether SARS-CoV-2 infection could alter 
placental angiogenesis, a panel of biomarkers was assessed, 
including VEGFA, placental growth factor and interleukin-
32-α (IL-32-α) (ELISA kits from Abcam). 

The condition of the fetus was assessed by ultrasound 
examination of the pregnant woman. Determination of 
biophysical profile and Doppler examination were performed 
on Samsung SonoAce R3 device and cardiotocography. 
Anthropometric parameters were determined: biparietal 
size , thigh length, fronto-occipital size, average diameters of 
the thorax and abdomen, the ratio of head circumference to 
fetal abdomen circumference and the ratio of femur length 
to abdominal circumference. Placetography evaluated 
the location of the placenta, its thickness and degree of 
maturity [7, 17, 18, 20-22, 24].

A Cadence basic mother and baby monitor and a Qiston bT-
350 LCD fetal monitor were used to record cardiotocograms 
(CTG). The recording was performed for 30 minutes. The 
scale of W. Fisher et al. (1976) was used to analyze CTGs. 
The score of 8-10 points correspond to normal CTG, 5-7 
points indicate initial fetal disorders, 4 points and less 
may indicate severe fetal disorders [10, 11, 13, 16, 20]. 
Statistical processing of the results was performed with 
STATISTICA 10.0 software.

All participants were informed about the aims, organization, 
methods of the study and signed an informed consent to 
participate in it, and all measures were taken to ensure the 
anonymity of the patients. Approved by I. Horbachevsky 
Ternopil National Medical University Ethical Committee 
(protocol number 61 on November 13, 2020), the research 
was conducted in compliance with the main provisions 
of the Rules of Ethical Principles of Conducting Scientific 
Medical Research with Human Participation approved by 
the Declaration of Helsinki (1964-2013).

resULts ANd dIscUssIoN
The following results were obtained because of the 

research in the examined groups. It was found that the 
average age of pregnant women was 27.4±0.3 in the main 
group, and 26.8±0.2 years in the control group (P>0.05).

 Coronavirus disease was diagnosed in 21 pregnant 
women (42.0%) in mild form (HQM-Home Quarantined 
with Mild symptoms), 8 (16.0%) had pneumonia and were 
hospitalized (HMO – Hospitalized with Moderate course) and 
21 (42,0 %) had pneumonia and needed oxygen support 
(HSV – Hospitalized oxygen-dependent patients with Severe 
symptoms) (Table 1).
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The main complaints of patients were fever in 82.0 percent 
(41 pregnant women), cough in 84.0 percent (42 pregnant 
women), myalgia in 70.0 percent (35 pregnant women), 
headache in 86.0 percent (43 pregnant women), sore 
throat in 48.0 percent (24 pregnant women) and general 
weakness in 74.0 percent (37 pregnant women). Six pregnant 
women (12.0 percent) had a mild, asymptomatic course 
of the disease.

 Among pregnant women with a history of SARS-CoV-2 
(compared to control group), 15 (30 percent) (OR=7.1; 95 
percent CI: 1.21-13.2; P<0.01) had severe disorders of placenta 
blood flow and umbilical cord of the fetus. In 26 pregnant 
women (52 percent) (OR=20.4; 95 percent CI: 2.56-16,3; 
P<0.01) intrauterine growth retardation was diagnosed. 
In six pregnant women (12 percent) (OR=1.5; 95 percent 
CI: 1.01-3.12; P<0.01) there was highly resistant blood 
flow with no diastolic part, which indicates a threatening 
condition and fetal distress syndrome that was found with 
Doppler in the umbilical artery of the fetus. 

The condition of the fetus was assessed by ultrasound 
and CTG of the fetus. Decrease in amplitude of oscillations 
of less than 3 beats/min, absence of accelerations and 
emergence of decelerations testify to the expressed signs of 
a fetal hypoxia and demand timely treatment and making 
the decision of urgent delivery.

Partial umbilical vein thrombosis with reverse blood 
flow was observed in three (6 percent) patients. Antenatal 
fetal death occurred in three (6 percent) women 24±5 days 
after the disease. In 88 percent of the examined women, 
the pregnancy ended with the labor in term, 2.0 percent 
of pregnancies ended at 26-27 weeks and 10 percent of 
pregnant women at 33-34 weeks.

The presence of pathological processes in the fetoplacental 
complex negatively affected the condition of the fetus, 
and led to delayed growth, leading to an increased risk 
of perinatal mortality. Based on ultrasound, fetal growth 
retardation was diagnosed in 26 pregnant women, which 
amounted to 52.0 percent among all examined in the 
basic group and 43 pregnant women (86.0 percent) were 
diagnosed with certain pathological changes in the placenta.

CTG is a simultaneous recording of uterine contractions 
and fetal heart rate. This method allows researchers to 
comprehensively assess the reactivity (ability to change 
heart rate under the influence of various factors) of the fetal 
heart rate. Based on the analysis of CTGs, it was found that 
the basal rhythm in pregnant women of the main group 

was 121.7±2.23 beats/min compared to healthy pregnant 
women that were 145.6±3.12) beats/min. 

The frequency variability for one minute in pregnant 
women of the main group before treatment was 3.09±0.12, 
which is significantly lower compared to the control group 
at 6.58±0.13. Analyzing the CTGs, we also noticed that 
accelerations were found in 31 (70.5 percent) pregnant 
women with coronavirus disease and 100 percent in 
healthy pregnant women. The number of accelerations 
in the main group was 2.03±0.09 and in the control group 
was 5.14±0.19, (P<0.05). The results of the analysis of CTGs 
are presented in Table 2.

The analysis of CTG parameters revealed a significant 
difference in pregnant women with coronavirus disease 
compared with women in the control group. A significant 
decrease in the length of the stable rhythm and significant 
disturbances of acceleration reactions were diagnosed. The 
increase in the number, duration and depth of deceleration 
is noteworthy. All this indicates a decrease in the reactivity of 
the cardiovascular system of the fetus and is a characteristic 
feature of hypoxia.

In diagnosing the fetal condition in pregnant women with 
coronavirus disease, criteria were identified that indicate 
the initial signs of fetal distress including a decrease in the 
amplitude of oscillations less than 5 beats/min, a decrease in 
the number of accelerations to 3 or less and the appearance 
of spontaneous decelerations. Signs such as a decrease 
in the amplitude of oscillations less than 3 beats/min, no 
acceleration and the appearance of decelerations indicate 
severe signs of fetal hypoxia and require timely treatment 
and resolution of timely delivery.

During ultrasound investigation of pregnant women with a 
history of SARS-CoV-2, it was found that 15 pregnant women 
(30 percent) (OR=7.1; 95 percent S CI: 1.21-13.2; P<0.01) 
revealed severe disorders of blood flow in the placenta 
and umbilical cord of the fetus. In 26 pregnant women 
(52 percent) (OR=20.4; 95 percent CI: 2.56-16.3; P<0.01) 
fetal growth retardation syndrome was observed and in 
six pregnant women (12 percent) (OR=1.5) 95 percent CI: 
1.01-3.12, P<0.01) Dopplerography in the umbilical artery 
of the fetus diagnosed highly resistant blood flow without 
diastolic part, which indicated a threatening condition 
and distress of the fetus.

We studied the peculiarities of changes in the activity of 
angiogenesis factors VEGFA and placental growth factor 
(PlGF) in pregnant women with postpartum syndrome. The 

table 1. Distribution of pregnant women by the severity of the course of SARS-Cov-2

  Group i Group ii Group iii total

HQM 10   6 5  21

HMO -   2 6  8 

HSV 7 14 21

Total 10 15 25 50
HQM – Home Quarantined with Mild disease course, HMO – Hospitalized with Moderate course.  
– Hospitalized oxygen-dependent patients with Severe symptoms. First trimesters (Group I), Second trimesters (Group II), Third trimesters (Group III)



444

Alla V. Boychuk et al.

table 2. Evaluation of cardiotocograms in pregnant women with coronavirus disease (M ± m)

indicator Main group (n = 44) Control group (n = 25)

Basal rhythm beats/min 121.7±2.23* 145.6±3.12

Variability
amplitude beats/min 6.11±0.13* 19.10±0.18

frequency for 1 min 3.09±0.12* 6.58±0.13

Acceleration in 30 minutes 2.03±0.09* 5.14±0.19

Deceleration in 30 minutes spontaneous, early missing

table 3. Effect of SARS-CoV-2 on placental vascular growth factors (M ± m)

indexes

Healthy pregnant women  
in 3 trimesters

Pregnant with positive SarS-Cov-2

1st trimester 2nd trimester 3rd trimester

Control group І group ІІ group ІІІ group

n = 10 n = 10 n = 15 n = 15

PlGF,
pg/ml 144.53±15.55

39.57±9.71 23.35±1.41 43.92±4.81

P1 <0.001

P1 <0.001 P1 <0.001

P2 >0.05 P2 >0.05

P3 <0.001

VEGFA,
pg/ml 95.30±5.65

122.84±2.66 155.42±8.57 192.20±10.02

P1 <0.0011

P1 <0.001 P1 <0.001

P2 <0.001
P2 <0.001

P3 <0.01

IL-32-α 
pg/ml 67.27±5.63

113.0±5.79 191.5±13.11 425.5±17.25

P1 <0.001

P1 <0.001 P1 <0.01

P2 <0.001
P2 <0.001

P3 <0.001

P1 Reliability between indicators in pregnant women with a physiological course and I, II, III groups of patients with SARS-CoV-2

P2 Reliability between indicators of group I and groups II and III of patients with SARS-CoV-2

P3 Reliability between indicators 2 and 3 groups of patients with SARS-CoV-2

* P < 0.05 reliability compared with the control group

Fig. 1. The content of the placental growth factor and vascular endothial growth factor in pregnant women of the control group and pregnant 
women with SARS-CoV-2 is different at different periods of gestation.
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average level of VEGFA during the physiological course of 
pregnancy in the third trimester according to our research 
corresponded to the value of 95.30±5.65 pg/ml (Table 3).

In patients who contracted SARS-CoV-2 in the first 
trimester of pregnancy and the pregnancy continued to 
develop (group I), at the time of delivery, the VEGFА indicator 
was 122.84±2.66 pg/ml, which was significantly different 
(P1<0.001) from the VEGFА indicators of the control group 
and was 129 percent (Fig. 1).

At the same time, SARS-CoV-2 disease in the second 
trimester led to an increase in the VEGFA index in the third 
trimester compared to the first group (P2<0.001) and its 
average value was 155.42±8.57 pg/ml, which is 1.6 times 
higher than in the control group.

In the third trimester with the disease, the concentration of 
VEGFA reaches its maximum values at 192.20±10.02 pg/ml, 
which is two times higher than in the control group at the 
same time during an uncomplicated pregnancy (95.30±5, 
65 pg/ml) and is significantly different from indicators of 
the I (122.84±2.66 pg/ml) and II groups (155.42±8.57 pg/
ml, P<0.001).

In our opinion, the dynamics of the growth of the VEGFA 
level is justified by the increased growth of the vascular-
epithelial system of the placental bed of the uterus, which 
is compensated by the greater increase in the volume of 
blood flowing through the vessels of the uterus, which 
were negatively affected by the SARS-CoV-2 virus on the 
fetal-placental complex, restraining the adequate growth 
and development of the fetus and its adaptation to the 
pathological course of pregnancy.

Immune disorders are significant in the development of 
post-COVID-19 syndrome in pregnant women. One of the 
mechanisms of the development of an extreme violation 
of the functional state of the fetoplacental complex is 
the syndrome of delayed fetal development, a change in 
the immune response of the maternal organism, which 
is accompanied by a violation of the immune response 
of the maternal organism, a violation of the processes of 
activation of immunocompetent cells [10].

Cytokines are informative molecules that adapt protective 
mechanisms to maintain the homeostasis of a pregnant 
woman’s body [10, 20-22, 24]. We investigated the state 
of cytokine IL-32-α in peripheral and umbilical cord blood 
in healthy pregnant women and in pregnant women with 
positive SARS-CoV-2 in the first, second and third trimesters 
of pregnancy.

During the physiological course of pregnancy, the level 
of IL-32-α reached 67.27±5.63 pkg/ml. In pregnant women 
with positive SARS-CoV-2 in the first trimester of pregnancy, 
in comparison with healthy pregnant women, there is an 
increase in the concentration of IL-32-α in the peripheral 
blood of pregnant women by 67 percent (up to 113.0±5.79, 
P<0.001). Therefore, even in the third trimester, after more 
than 16-20 weeks of SARS-CoV-2 disease, post-COVID-19 
syndrome is accompanied by a violation of the activation 
of cytokine activity in the blood of pregnant women.

In the second group of pregnant women, the content 
of IL-32-α in the blood increased more than 2.8 times and 

reached the level of 191.5±13.11 pg/ml, compared to the 
group of healthy pregnant women (Р<0.001).

In the third group of pregnant women, IL-32-α increased 
6.3 times and amounted to 425.5±17.25 pkg/ml, compared 
to the control group of pregnant women (Р<0.001).

From the data presented in Table 2, we can see that 
post-COVID-19 syndrome is accompanied by prolonged 
activation of cytokine activity. The content of the cytokine 
progressively increases, in accordance with the shortening of 
the period of development of the post-COVID-19 syndrome.

Data on the content of the placental growth factor PlGF 
in pregnant women of the control group and pregnant 
women with SARS-CoV-2 at different stages of gestation 
are presented in Table 2 and Figure 1.

Under the conditions of the physiological course of 
pregnancy, the level of PlGF at full-term pregnancy was 
144.53±15.55 pg/ml. According to the literature, its level 
fluctuates during the entire physiological pregnancy with a 
rapid increase in concentration until the end of the second 
trimester and a gradual decrease in the third trimester [4, 
15, 23, 25].

According to the results of our study, the average level of 
PlGF in the first group of pregnant women was 39.57±9.71 
pg/ml, which was 1.3 times higher than the control indicators 
(P<0.001).

In the second group, the level of PlGF reached its maximum 
decrease, and its value reached the level of 23.35±1.41 pg/
ml, which is only 16 percent of the indicator in pregnant 
women with a physiological course of pregnancy in the 
third trimester (P<0.001).

In the third group, its value was 43.92±4.81 pg/ml, which 
indicates a certain increase in the level of PlGF, and this 
indicator did not differ significantly (P>0.05) from the 
indicators of the first group (39.57±9.71 pg/ml) and was 30 
percent of the PlGF level in women with an uncomplicated 
pregnancy (144.53±15.55 pg/ml, (P<0.001)).

Finally, in women who had COVID-19 in the first trimester, 
the PlGF level was lower by 3.6 times (P<0.001); in second 
trimester lower by 6.2 times and in third trimester by 3.3 
times compared to the control group. As for the PlGF 
concentration, it was lower and consist 27.4 percent in 
group I (P<0.001); 16.1 percent in group II (P<0.001) and 
30.4 percent in group III (P<0.001) compared to COVID-19 
negative women with a physiological course of pregnancy. 

The concentration of IL-32-α was 67.27±5.63 pg/ml 
in women of control group. It increased by 67 percent 
(P<0.001) in group I, by 2.8 times (191.5±13.11 pg/ml) in 
group II and by 6.3 times (425.5±17.25 pg/ml) in group III 
(P<0.001) compared to the control group.

The condition of the fetus with post COVID-19 syndrome 
in 3 trimesters assessed by ultrasound and CTG of the fetus 
was associated with decreasing of amplitude of oscillations, 
absence of accelerations, emergence of decelerations, 
signs of a fetal hypoxia and urgent delivery.

As an organ unique to pregnancy, the placenta is 
pivotal to pregnancy outcomes. SARS-CoV-2 infection 
has a negative impact on vascular-endothelial system 
of the placenta during different times of gestation, 
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which is confirmed by increased level of VEGFA along 
the gestation period. VEGFA represents a growth factor 
with important pro-angiogenic activity, increasing 
the vascular permeability, promoting cell migration 
and actively contributes to regulating the normal and 
pathological angiogenic processes [26, 27].

So, the SARS-CoV-2 virus has different effects at different 
periods of gestation. The virus causes abnormal development 
of the vessels of the placenta, disruption of their growth, 
differentiation and functioning, and causes placental stress, 
which leads to various disorders of the state of the fetus and 
delay in its development. These disorders are associated 
with inadequate production of VEGFA, as well as a violation 
of the coagulation and anticoagulation system of the blood 
and the development of chronic disseminated intravascular 
coagulation syndrome. Violation of the processes of cellular 
regulation is based on the function of the endothelium 
to produce several biologically active substances that 
affect the tone and angiogenesis of blood vessels, regulate 
hemostasis, adhesion and aggregation of platelets as well 
as immune and anti-inflammatory responses [4, 14, 17, 
18, 28]. The processes of angiogenesis in the placenta are 
closely related to the functional capacity of the endothelium 
under the pathological effect of SARS-CoV-2, which ensures 
the development of the placenta and the formation of its 
vascular system [15, 21, 29].

On the one hand, increasing of the level of VEGFA leads 
to stimulating of angiogenesis, but on the other hand, 
decreasing of the level of the PIGF caused loss of trophoblast 
metabolic activity [4], placental insufficiency via autocrine 

mechanism. It finalized clinically as the post-COVID-19 
fetus distress syndrome.

coNcLUsIoNs
COVID-19 in pregnancy was associated with consistent 

and substantial increases in severe maternal morbidity and 
mortality and neonatal complications when pregnant women 
with and without COVID-19 diagnosis were compared. 
Fetal post-COVID-19 syndrome accompanied by growth 
retardation syndrome, distress, antenatal fetal death and 
increased thrombosis in the vessels of the placenta and 
umbilical cord were observed.

Thus, based on anamnestic data, ultrasound examination 
and cardiotocography revealed differences in the course 
of pregnancy in women who contracted coronary heart 
disease during pregnancy compared with healthy pregnant 
women, indicating a violation of fetal-placental circulation 
and placental dysfunction.

SARS-CoV-2 has a negative impact on placental 
angiogenesis, including VEGFA, and PlGF. Fetal post-
COVID-19 syndrome requires timely diagnosis of disorders, 
long-term anticoagulant therapy and further study. Post-
COVID-19 syndrome is an immune-dependent pathology 
in which the processes of protracted cytokine activation 
occur in the body of a pregnant woman. The presence of 
COVID-19 in a pregnant woman is of concern requiring 
an objective assessment of the condition of the pregnant 
woman and the fetus, as well as the need to predict the 
development of complications during pregnancy, at 
childbirth and perinatal risks.
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AbstrAct
Aim: The authors evaluated the effectiveness of treatment with recombinant human coagulation factor VIIa and concentrate of all 
prothrombin complex factors in patients with massive postoperative bleeding that could not be controlled with traditional therapy.
Materials and Methods: In the period from 2020 to 2021, recombinant human coagulation factor VIIa was administered to 18 
patients after cardiac surgery (group I), while the concentrate of all prothrombin complex factors was administered to 16 patients 
postoperatively (group II). During this period, 647 patients were operated on. The patients had normal coagulation screening 
tests (APTT, INR, TT, fibrinogen level, and PLT level) before surgery. Mean blood loss before and after administration of eptacog 
alfa and the total prothrombin complex concentrate was assessed. The mean dose of eptacog alfa was 30.95 mcg/kg b.w., and 
the total prothrombin complex factor concentrate dose was 14.17 mcg/kg b.w. After transfusion with red blood cell concentrate, 
fresh frozen plasma, and platelet concentrate, in the absence of improvement in the dynamics of postoperative drainage, it was 
decided to include recombinant human coagulation factor VIIa or a concentrate of all prothrombin complex factors in the treatment.
results: After administration of recombinant human coagulation factor VIIa at a dose of 30.95 mcg/kg b.w., bleeding stopped 
in 12 patients, but the remaining 6 patients required reoperation due to persistently high drainage. The decision to perform a 
rethoracotomy was made by a team of cardiothoracic surgeons and anesthesiologists, taking into account the dynamics of drainage 
(bleeding) and the hemodynamic stability of the patient. After the administration of concentrate of all prothrombin complex 
factors at a dose of 14.17 U/kg b.w., bleeding stopped in 12 patients. Four patients required reoperation due to persistent bleeding.
conclusions: Treatment with recombinant human coagulation factor VIIa and concentrate of all prothrombin complex factors is 
effective and safe for cardiac surgery patients.

Key words: bleeding, cardiac surgery, hemorrhagic shock, eptacog alfa, concentrate of all prothrombin complex factors

INtrodUctIoN
Patients operated on in cardiac surgery wards often receive 

antiplatelet drugs that block blood coagulation (VKA - 
vitamin K antagonists and NOAC - novel oral anticoagulants). 
These are patients with stable angina or unstable angina/
recent myocardial infarction, often after implantation of a 
drug-eluting stent, with persistent atrial fibrillation. For this 
reason, they are at risk of increased bleeding during and 
immediately after surgery. Achieving proper hemostasis 
requires more attention than in other surgical specialties 
[1-5]. Appropriate anesthetic management plays a key 
role in preventing complications and reducing mortality 
in this group of patients.

If sudden bleeding occurs during or immediately after 
the procedure, and it does not stop after using traditional 
methods of treatment (transfusions of fresh frozen plasma 
(FFP), red blood cell concentrate (RBCc), and platelet 

concentrate), activated human recombinant coagulation 
factor VII [6, 7] or a concentrate of human prothrombin 
complex factors, which contains factors II, VII, IX, X [8, 9], 
can be administered.

Prolonged bleeding may cause hemorrhagic shock. 
Coagulopathy, acidosis, and hypothermia are the “lethal 
triad”. Deepening hemorrhagic shock can turn into irreversible 
shock and lead to the death of the patient [4, 5].

Recombinant human coagulation factor VIIa has been 
introduced for the treatment of hemophilia A and B [10, 11]. 
Currently, it is used in various clinical specialties, including 
to control bleeding after multi-organ injuries [1, 3, 7-9, 12, 
14]. A national consultant in the field of anesthesiology 
and intensive care has developed guidelines for treatment 
with eptacog alfa [21].

Concentrate of all prothrombin complex factors has 
been introduced for the treatment of patients with hepatic 
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insufficiency accompanied by disorders in the hemostasis 
system. It is used for the treatment of patients who are 
taking VKAs who have experienced complications due 
to this or are being prepared for urgent surgery [8].

AIM
The aim of this study was to assess the effectiveness of 

treatment of postoperative bleeding in patients undergoing 
cardiac surgery with activated factor VII and a concentrate 
of all human prothrombin complex factors.

MAterIALs ANd MetHods
A retrospective analysis was conducted on 34 patients 

treated in the period from 2020 to 2021 in our clinic 
due to ischemic heart disease, valve replacements, 
and thoracic aortic aneurysms in whom postoperative 
bleeding occurred. During this period, 647 patients 
underwent cardiac surgery in our clinic. Study limitations: 
especially a very small sample size due to, among other 
things, technical problems and drug availability problems 
(Covid-19 period). All patients underwent coagulation 
system screening (APTT, INR, fibrinogen, and platelet 
levels) before the procedure. The values were within 
normal limits.

The operated patients received fentanyl, rocuronium, 
and etomidate for induction of anesthesia. Anesthesia 
was maintained with an infusion of propofol with fentanyl 
and fractionated doses of rocuronium at regular intervals. 
After the procedure, the patients were intubated under 
the influence of analgosedation and transported to the 
intensive care unit. The circulatory system was monitored 
with ECG, blood pressure measurement (direct) from 
the radial artery, and central venous pressure (CVP) 
measurement (Table 1).

Eighteen patients (14 men and 4 women) aged 34–79 
years with a mean age of 56±22.5 received recombinant 
human coagulation factor VIIa (group 1), while 16 patients 
(12 men and 4 women) aged 61–81 years with a mean 
age of 71 ± 10 received concentrate of all prothrombin 
complex factors (group 2).

In the 18 patients in the recombinant human coagulation 
factor VIIa group, increased postoperative drainage 
was observed after surgery in the postoperative ward. 
In the concentrate of all prothrombin complex factors 
group, 16 patients had bleeding after surgery in the 
postoperative ward.

Treatment of bleeding included volume control 
with crystalloids. At the same time, according to the 
recommendations of the national consultant in the field 
of anesthesiology and intensive care, hypothermia and 
acidosis were treated; electrolyte disturbances were 
compensated; and RBCc, FFP, and Platelet Concentrate were 
transfused. According to the latest transfusion guidelines, 
RBCc was transfused in relation to FFP as 1:1 [3-5]. In 
addition, antihemorrhagic drugs, including tranexamic acid, 
calcium ions, and protamine sulphate, were administered. 
Despite the administration of drugs and blood products, 
life-threatening bleeding persisted. Recombinant human 
coagulation factor VIIa was administered 55–182 minutes 
(average 117.78±44.95) after surgery. It was administered 
once intravenously for 15 minutes at a dose of 30.95 ± 16.65 
mcg/kg. The effect of the administration of recombinant 
human coagulation factor VIIa was assessed on the basis 
of the following: complete blood count, coagulation 
parameters, amount of blood in the chest drainage tube, 
bleeding dynamics, and number of resternotomies.

In group II, concentrate of all prothrombin complex 
factors was administered 51–193 minutes (average 
122.56± 45.14) after surgery. It was administered once 
intravenously for 15 minutes at a dose of 17.46 ± 8.85 
U/kg b.w. (body weight).

The average time of administration of the preparations 
from the end of the operation was not statistically 
significantly different (p>0.05). The effect of administering 
concentrate of all prothrombin complex factors was 
assessed on the basis of the following: complete blood 
count, coagulation parameters, amount of blood in safety 
drains, bleeding dynamics, and number of resternotomies.

Bleeding decreased significantly within 15±3 minutes 
after the administration of recombinant human coagulation 

table 1. Type of cardiac surgery performed in patients

type of cardiac surgery
Group 1 Group 2

Number of patients Number of patients

Procedures in CPB 10 7

Procedures without CPB 8 9

Valve replacement 3 2

Aortic aneurysms 1 2

CABG 5 3

Others 1 0

OPCAB 8 9

Total 18 (2.78%) 16 (2.47%)

Total operations 647

CPB – Cardiopulmonary Bypass, CABG – Coronary Artery Bypass Grafting, OPCAB – „Off Pump” Coronary Artery Bypass
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factor VIIa and 18 ± 2 minutes after using concentrate of 
all prothrombin complex factors. This difference was not 
statistically significant (p> 0.05).

In order to develop statistical data, comparisons of 
quantitative variables in the two groups were performed 
using the Mann-Whitney test. The analysis adopted a 
significance level of 0.05. Thus, all p-values below 0.05 
were interpreted as statistically significant associations. A 
Microsoft Excel spreadsheet from the Microsoft Office 2018 
package (Microsoft Corporation, Redmond, Washington, 
USA) was used to collect the data and perform the initial 
calculations, and the statistical analysis was performed 
using the R program (version 4.1.3).

resULts 
After the first dose of recombinant human coagulation 

factor VIIa, bleeding stopped in 12 patients. Six patients 
required chest revision due to persistent bleeding, despite 
administration of the preparation. After the first dose of 
concentrate of all prothrombin complex factors, bleeding 
stopped in 12 patients. Four patients required chest 
revision due to persistent bleeding, despite concentrate 
of all prothrombin complex factors administration. The 
differences here were not statistically significant.

The average blood loss before recombinant human 
coagulation factor VIIa administration was 690 ml. Twelve 
hours after recombinant human coagulation factor VIIa 
administration, it was 396 ml (p=0.009) (Table 2, Fig. 1). 
The mean rate of bleeding through chest tubes before 
recombinant human coagulation factor VIIa administration 
was 171.8 ml/h; after recombinant human coagulation factor 
VIIa administration, it was 47.5 ml/h (p=0.001) (Table 2). 
There was a significant reduction in the abovementioned 
parameters (Table 2).

The mean blood loss before concentrate of all prothrombin 
complex factors administration was 635.6 ml. Twelve hours 
after concentrate of all prothrombin complex factors 
administration, it was 541.7 ml (p=0.04) (Fig. 1). The average 
rate of bleeding through chest drains before concentrate of 

all prothrombin complex factors administration was 117.8 
ml/h; after concentrate of all prothrombin complex factors 
administration, it decreased to 33.6 ml/h. (p=0.001) (Fig. 2). 
There was a significant reduction in the abovementioned 
parameters.

After the administration of recombinant human coagulation 
factor VIIa, the mean INR decreased from 1.58 to 1.07. APTT 
decreased from 63.5 seconds to 37.5 seconds (Table 2). 
The administration of recombinant human coagulation 
factor VIIa clearly reduced the need for blood products, 
including RBCc, FFP, and platelet concentrate.

After the administration of concentrate of all prothrombin 
complex factors, the mean INR decreased from 1.48 to 1.02. 
APTT decreased from 60.5 seconds to 33.5 seconds (Table 
2). The administration of concentrate of all prothrombin 
complex factors, significantly reduced the need for blood 
products, including RBCc, FFP, platelet concentrate, and 
cryoprecipitate (Table 3).

On average, before the administration of recombinant 
human coagulation factor VIIa, 559.6 ml of RBCc, 717.7 
ml of FFP, and 328.5 ml of PC were transfused. After the 
administration of recombinant human coagulation factor 
VIIa, the amount of transfused blood preparations decreased 
significantly, amounting to 418.1 ml of RBCc, 438.5 ml of 
FFP, and 57.9 ml of platelet concentrate (Fig. 3-5). These 
differences were statistically significant. No side effects or 
thrombotic complications were noted after the administration 
of recombinant human coagulation factor VIIa.

On average, 673.2 ml of RBCc, 876.9 ml of FFP, and 
467.75 ml of platelet concentrate were transfused 
before concentrate of all prothrombin complex factors 
administration. After the administration of concentrate 
of all prothrombin complex factors, the number of 
transfused preparations decreased, amounting to 
637.4 ml of RBCc, 723.6 ml of FFP, and 294 ml of platelet 
concentrate (p = 0.006) (Fig. 3-5). None of the patients 
experienced side effects or thrombotic complications 
after the administration of concentrate of all prothrombin 
complex factors.

table 2. Selected laboratory parameters (before and after administration of recombinant human coagulation factor VIIa and 
concentrate of all prothrombin complex factors)

Parameter
Before administration 12 hours after administration

Group 1 Group 2 p Group 1 Group 2 p

Hgb g/l 9.5+3.9 9.2+3.6 0.3 10.9+1.5 10.5+1.7 0.31

RBC mln/mm3 3.48+0.88 3.38+0.78 0.4 3.68+0.61 3.58+0.41 0.36

Hct % 30.5+8.5 28.5+8.5 0.43 31.5+4.5 31.2+4.0 0.33

PLT tys./mm3 190+97.5 180+9.5 0.41 216+161 202+111 0.36

APTT s 63.5+31.5 60.5+32.5 0.14 37.5+9.5 33.5+7.5 0.14

INR 1.58+0.68 1.48+0.48 0.2 1.07+0.31 1.02+0.33 0.13

D-dimery mcg/ml 3646+3354 3594+3254 0.24 1908+1558 1856+1428 0.23

Fibrynogen g/l 3.1+1.39 3.2+1.29 0.22 4.42+2.28 4.32+2.08 0.24

AT % 71.5+24.5 70.5+14.5 0.15 95+25 90+21 0.13
Hgb – Hemoglobin, RBC – Red Blood Cell, Hct – Haematocrit, PLT – Platelet, APTT – Activated Partial Thromboplastin Time, INR – International Normalized Ratio, AT – Antithrombin
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Fig. 1. The average amount of blood in the chest drain (ml) before and after administration of recombinant human coagulation factor VIIa and 
concentrate of all prothrombin complex factors.

Group 1 – human recombinant coagulation factor VIIa 
Group 2 – concentrate of human prothrombin complex factors

Fig. 2. Dynamics of postoperative bleeding in patients (ml/h) before and after administration of recombinant human coagulation factor VIIa and 
concentrate of all prothrombin complex factors.

Group 1 – human recombinant coagulation factor VIIa 
Group 2 – concentrate of human prothrombin complex factors
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dIscUssIoN
Patients treated for various cardiac diseases require 

chronic use of antiplatelet drugs and/or anticoagulants. 
Cardiac surgery in these patients is associated with 
an elevated risk of intraoperative and postoperative 
bleeding [1].

The standard drugs and blood products administered 
in these cases often do not accomplish the desired 
effect. Massive bleeding in a very short time can lead to 
hypovolemic shock, myocardial ischemia, and deterioration 
of the patient’s condition, including death. In this case, the 
administration of recombinant human coagulation factor 
VIIa or concentrate of all prothrombin complex factors can 
be a life-saving procedure. Bleeding was stopped quickly 
and decisively [1-5, 7].

Concentrate of all prothrombin complex factors contains 
factors II, VII, IX, and X. It supplies coagulation factors to the 

tenase/prothrombinase complex, activating the hemostasis 
system on “two floors” [15].

The timing of administration of recombinant human 
coagulation factor VIIa or concentrate of all prothrombin 
complex factors is very important. Administration before 
the patient “bleeds out” increases the chances of survival. 
Massive postoperative drainage (bleeding) disturbs the 
homeostasis of the circulatory system. Avoiding massive 
transfusions of blood and blood products prevents 
complications related to this.

According to the recommendations of the national 
consultant in the field of anesthesiology and intensive 
care, it is recommended to administer recombinant human 
coagulation factor VIIa in an initial dose of 80 mcg/kg b.w. 
We use this preparation after the exhaustion of standard 
therapeutic agents and after surgical hemostasis. If bleeding 
recurs after the administered dose, an additional dose 

table 3. Blood loss, bleeding dynamics, amount of transfused blood and funds in both groups before and after drug administration

Group 1 Group 2

Before after p Before after p

Blood loss 690 396 0.009 635.6 541.7 0.04

Bleeding dynamics 171.8 47.5 0.001 117.8 33.6 0.001

RBCc 559.6 418.1 0.01 673.2 637.4 0.21

FFP 717.7 438.5 0.001 876.9 723.6 0.06

PC 328.5 57.9 0.001 467.7 294 0.006
RBCc – Red Blood Cell concentrate, FFP – Fresh Frozen Plasma, PC – Platelet Concentrate

Fig. 3. Average amount of RBCc transfused (ml) before and after administration recombinant human coagulation factor VIIa 
and concentrate of all prothrombin complex factors.

Group 1 – human recombinant coagulation factor VIIa 
Group 2 -   concentrate of human prothrombin complex factors



453

COMPARING THE EFFECTIVENESS OF CONCENTRATE OF ALL PROTHROMBIN COMPLEX FACTORS...

Fig. 5. Average amount of platelet concentrate transfused (ml) before and after administration of recombinant human coagulation factor VIIa and 
concentrate of all prothrombin complex factors.

Fig. 4. Average amount of FFP transfused (ml) before and after administration recombinant human coagulation factor VIIa and concentrate of all 
prothrombin complex factors.

Group 1 – human recombinant coagulation factor VIIa 
Group 2 - concentrate of human prothrombin complex factors

Group 1 – human recombinant coagulation factor VIIa 
Group 2 - concentrate of human prothrombin complex factors
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of 80 mcg/kg b.w. should be administered [21]. Other 
authors claim similar protocols [9, 11, 17, 18].

In our clinic, we administered doses of 35 mcg/kg b.w., 
which had a good effect. Treatment with recombinant 
human coagulation factor VIIa reduced the amount of 
blood and blood products transfused, and the amount of 
blood in drains was significantly reduced [19, 20].

In our clinic, we administer two – four packages in an 
average dose with very good results. After the administration 
of concentrate of all prothrombin complex factors, the amount 
of blood transfused, and blood products decreased, but to 
a lesser extent than after recombinant human coagulation 
factor VIIa, while the amount of blood in drains decreased 
significantly. This reduces the risk of immunological and 
infectious complications after the transfusion of blood 
products.

Despite their high price, both preparations should be 
available in every cardiac surgery department. They are 
beneficial for the treatment of severe hemorrhage after 
cardiac surgery. These drugs are safe, and they do not cause 
embolic complications (in contrast to the first-generation 
human prothrombin complex coagulation factors) [1, 2, 19, 

20]. Concentrate of all prothrombin complex factors is a 
second-generation preparation. First-generation prothrombin 
and proteins C and S were added to the composition. To 
date, there have been few reports in the literature about 
the occurrence of thromboembolic complications [19]. We 
have not observed such complications. Concentrate of all 
prothrombin complex factors is cheaper than recombinant 
human coagulation factor VIIa and equally effective in the 
treatment of hemorrhage in cardiac surgery. 

coNcLUsIoNs
Recombinant human coagulation factor VIIa and 

concentrate of all prothrombin complex factors reduce 
bleeding in patients undergoing cardiac surgery and reduce 
the amount of transfused blood products required.

After the administration of recombinant human coagulation 
factor VIIa, patients received a  smaller amount of blood 
products (RBCc and FFP).

After receiving recombinant human coagulation factor 
VIIa, patients had less blood loss.

Clinical efficacy (number of patients who required 
rethoracotomy) was comparable between the two groups.
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AbstrAct
Aim: To determine prevalence of Aerobic Vaginitis (AV) after gynecologic surgery, risk factors and antimicrobial resistance of 
responsible pathogens, and adverse pregnancy outcomes in Ukraine.
Materials and Methods: Multicenter retrospective cohort study was conducted from January 2020 to December 2022 in fifteen 
medical clinics from eight regions of Ukraine. Smears were analyzed using Donders’ classification method and Dong’s modified 
AV diagnosis for Gram stains. Definitions of HAIs were adapted from the CDC/NHSN. Antibiotic susceptibility testing of bacteria 
was determined by Kirby-Bauer disc diffusion test according to the protocol of the EUCAST.
results: Prevalence of AV among women’s undergoing gynecologic surgery in Ukraine was 68.7%. Of the total AV cases, 70.3% were 
in non-pregnant and 29,7% in pregnant women. The most common pathogen of AV was Escherichia coli, followed by Enterococcus 
faecalis, Streptococcus agalactiae, Staphylococcus aureus, Enterococcus faecium, Klebsiella pneumoniae, and Pseudomonas aeruginosa. 
Among the S. aureus strains, 11,6% of MRSA (Methicillin resistant S.aureus) were isolated whereas none of the CoNS were cefoxitin 
resistant. History of vaginal infection, history of post-operative infection and antibiotic use acted as an important risk factor of AV 
incidence rate. The presence of AV worsened pregnancy outcomes, by increasing the incidence of preterm birth, the premature 
rupture of membranes, miscarriage, neonatal jaundice, and neonatal infection.
conclusions: Aerobic Vaginitis after gynecological surgeries in Ukraine is a common medical problem in women that is associated 
with significant morbidity, adverse pregnancy outcome, and hence frequent medical visits.

Key words: Prevalence, aerobic vaginitis, gynecological surgery, antibiotic use, risk factors, pregnancy outcomes, Ukraine

INtrodUctIoN
Female genital tract infections have a high incidence 

among different age groups and represent an important 
impact on public health. Vaginitis is one of the most common 
gynecological diseases in women and may severely affect 
the quality of life in patients. According to literature, most 
pathogens may cause the disease, and may take the form 
of bacterial vaginitis, mixed vaginitis, Candida vaginitis, 
Mycoplasma vaginitis, and Trichomonas vaginitis [1], the 
latter having been the most common type in past decades 
[2]. However, the incidence of Trichomonas vaginitis has 
been decreasing in recent years, while that of bacterial 
vaginitis has remained stable [3]. 

Aerobic vaginitis (AV) is an imbalance of the vaginal flora. 
A decrease in the number of lactobacilli in the vaginal 

secretion reduces the defense ability and changes the 
pH value of the vaginal environment, which favors the 
development of bacterial inflammation [4]. Patients with 
AV may suffer from abnormal vaginal discharge and vulvae 
itching and discomfort, which severely affect their quality 
of life. AV has a complex microbiology. AV is more common 
than anaerobic vaginitis among all bacterial vaginitis [5], 
and the pathogens of AV include aerobic Gram-negative 
and Gram-positive microorganisms [6-8]. 

According to literature, the occurrence of AV may worsen the 
outcomes of pregnant women, resulting in more spontaneous 
preterm delivery and premature rupture of membranes [2,9]. 
However, previous studies mainly focused on early or late 
stage pregnancy, and it is hard to understand the incidence 
of vaginitis across the whole of pregnancy.
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The study of risk factors of vaginitis in pregnant women 
also has important epidemiological and clinical significance. 
Many studies have explored the risk factors of vaginitis 
in non-pregnant women, which may differ significantly 
from those of non-pregnant women, due to hormonal 
and physiological changes. However, few studies have 
explored this issue to date, and the risk factors of AV in 
pregnant women remain unclear. Previous studies have 
identified the unmarried status, frequent vaginal douching, 
and long-term use of pregnancy-preventing drugs, and 
previous history of vaginal infection as the associated risk 
factors for AV [8-10].

Postoperative infection continues to be significant 
complications of major gynecologic surgery. The 
increasing resistance of microorganisms to drugs used 
in therapy healthcare associated infections (HAI) after 
gynecological surgeries in female is remarkable, since 
women report the recurrence of these infections and 
associated comorbidities. Many studies identified high 
incidence rates of HAI after hysterectomy for benign 
gynecological disease, and most cases were caused 
by pathogens that are resistant to antibiotics [11-14]. 
Majority of these cases were detected post discharge 
[11-14]. Few studies have examined the characteristics of 
aerobic vaginal flora samples in female, and no studies 
have examined them in women with postoperative 
infection and adverse pregnancy outcome. In Ukraine, 
similar studies on AV have not been carried out.

AIM
The aim of this study was to determine prevalence of AV 

after gynecologic surgery, risk factors and antimicrobial 
resistance of responsible pathogens, and adverse pregnancy 
outcomes in Ukraine.

MAterIALs ANd MetHods
DESIGN, SETTINGS AND STUDy PARTICIPANTS

We performed a multicenter retrospective cohort study 
from January 1st, 2020 to December 31st, 2022. Our study 
included 3,125 women’s (pregnant and non-pregnant) 
reproductive age (15 to 49 years) with symptomatic vaginal 
discharge, attending the fifteen medical clinic from eight 
regions of Ukraine. Our study population included women 
had history of gynecological surgery. All study participants 
were local residents. Exclusion criteria: Chlamydial infections, 
Syphilis or other sexually transmitted bacterial infections, 
patients with diagnosis of bacterial vaginosis, candidiasis 
and trichomoniasis, participation in a clinical trial using 
antibiotics or genital microbicides.

DEFINITION
Definitions of HAIs after gynecological surgery were 

adapted from the Centers for Disease Control and Prevention’s 
National Healthcare Safety Network. Aerobic vaginitis (AV) 
was diagnosed if smears were deficient in lactobacilli, positive 
for cocci or coarse bacilli, positive for parabasal epithelial 
cells, and positive for vaginal leukocytes [15]. We focused on 
AV, and smears were analyzed using Donders’ classification 

method and Dong’s modified AV diagnosis for Gram stains 
[16, 17]. ‘Any AV’ was defined as an AV score of 4 or more, 
with a subclassification of ‘light AV’ if the score was 4–5, 
‘moderate AV’ if it was between 6–7, and ‘severe AV’ when 
it was 8–10.

DATA COLLECTION
We developed a special questionnaire. Following 

enrolment, the baseline characteristics of patients was 
collected including age, body mass index, multifetal 
pregnancy, parity, history of cesarean delivery, 
microbiological, and clinical data, including invasive 
procedures, history surgical procedure and post-operative 
infections, previous hospitalization within one year after the 
current hospitalization, antibiotics usage (preoperative and 
postoperative antibiotic use), history of vaginal infection, 
history of hypertension and diabetes mellitus, level of 
education, history of smoking, and occupational status. 
All pregnant women were followed up until 1 month after 
delivery. Some pregnant outcomes were recorded in this 
study for further analysis, including delivery mode, preterm 
birth, premature rupture of membranes, birth weight, 
Apgar score, neonatal jaundice, neonatal infection, and 
stillbirth. This study includes interviews, questionnaires, and 
examinations medical records. Information was collected 
at baseline visit. Ambulatory medical records and relevant 
hospital records were reviewed for the study participants.

ETHICS
Institutional ethical committee clearance was taken. The 

samples were collected after obtaining informed consent 
from the patients. They were explained the purpose of the 
study and the procedures involved.

MICROBIOLOGICAL ANALySIS
All enrolled participants underwent a gynecological 

examination, and a sterile cotton swab was used to obtain 
samples of vaginal discharge. Vaginal swab specimens 
were collected from females with symptomatic vaginal 
discharge, attending the medical clinics. Two high vaginal 
swabs were collected using sterile cotton swabs and were 
then immediately brought to the laboratory for processing. 
The first swab was used for Gram stain examination under 
400x (for determining AV score) and 1000x magnification 
(for identification of organism). Smears were analyzed 
using Donders’ classification method and Dong’s modified 
AV diagnosis for Gram stains. Species identification was 
performed with standard microbial methods. The antibiotic 
susceptibility of the isolates was tested using the Kirby–
Bauer disc diffusion method with Mueller Hinton agar and 
5% sheep blood agar for the exigent strains. Thereafter, 
resistance data were interpreted according to European 
Committee on Antimicrobial Susceptibility Testing (EUCAST) 
-2020 guidelines (http://eucast.org).

STATISTICAL ANALySIS
In this study for all patients, demographic data, information 

about pregnancy outcomes, and genital symptoms (AB) 
were recorded. SPSS 24.0 software was used for data 
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processing and statistical analysis. Both bivariate analysis 
and multivariate regression analysis were used to evaluate 
the correlation of different variables. For bivariate analysis, 
the significance of differences between the two groups 
was evaluated using the Student T-tests and the Pearson’s 
chi-square χ2 test. To express any significant difference, 
estimates with 95% confidence intervals were obtained 
using regression analysis. A P<0.05 significance level was 
used for all statistical tests.

resULts

PREVALENCE OF POST-OPERATIVE AEROBIC VAGINITIS
During the study period, 2147 of 3125 women’s undergoing 

gynecologic surgery were found to have Aerobic Vaginitis 
(AB). Of the total postoperative AV cases, 70.3% (1509/2147) 
were in non-pregnant and 29,7% (638/2147) in pregnant 
women. The prevalence of AV among study participants 
was 68.7% (95% CI: 67.9–69.5). The differences in age 
distribution between the vaginal infection and no vaginal 
infection groups were statistically significant (P < 0.001). 
Twenty-nine percent of women had normal vaginal flora 
on microscopy, while 15.3% suffered from severe AV, 32.3% 
had moderate AV, and 16.9% had mild AV, compared to 0%, 
2%, and 10%, respectively, in the normal group (p < 0.0001). 
Demographic and clinical characteristics of participants 
are shown in Table 1.

BACTERIAL PATHOGENS AND ANTIMICROBIAL 
RESISTANCE 

In this study of 2256 culture positive samples, 80.8% 
(1823/2256) samples yielded single organism on culture 
and 19.23% (433/2256) yielded dual organisms (mixed). The 
most common pathogen of AV in this study was Escherichia 
coli (28.5%), followed by Enterococcus faecalis (17.5%), 
Group B Streptococcus (8.7%), Staphylococcus aureus (8.4%), 
Enterococcus faecium (8.2%), Klebsiella pneumoniae (7.4%), 
Coagulase-negative staphylococci (7.1%), Pseudomonas 
aeruginosa (5.9%), Acinetobacter baumannii (3.9%), 
Lactobacillus (2.9%), and other pathogens (1.4%). The 
distribution of bacterial pathogens in pregnant women 
with AV is summarized in Table 2.

There were 40% AV cases of mixed infections with  
E. faecalis and E.coli followed by 20% case each of E.coli 
+ P. aeruginosa, S. aureus + E.coli and K. pneumoniae + 
CoNS. There was a greater predominance of gram-positive 
organisms in this study which seemed to show more 
resistance to penicillin and ampicillin except for Group 
B Streptococcus (S. agalactiae), which showed 100% 
sensitivity. Among the E. faecalis isolates, only 10% of 
them showed high level resistance to gentamicin. Among 
the S. aureus strains, 22 cases of MRSA (Methicillin resistant 
S.aureus) were isolated whereas none of the CoNS were 
cefoxitin resistant. The gram-positive organisms were 
maximum sensitive towards β–lactams/ β–lactamase 
inhibitor combinations, vancomycin and linezolid. The 
gram-negative isolates were least sensitive to ampicillin 
but showed moderate sensitivity towards third generation 
cephalosporin, aminoglycosides and fluoroquinolones but 

were highly sensitive to amoxyclav and meropenem. The 
most effective antibiotics against Pseudomonas aeruginosa 
were gentamicin, tobramycin and meropenem.

RISK FACTORS OF AEROBIC BAGINITIS  
AND PREGNANCy OUTCOMES

In this study risk factors of AV among study participants 
were analyzed using logistic regression as shown in Table 3.  
Age, history of cesarean delivery, history of vaginal infection, 
history of post-operative infection, antibiotic use, college 
education or above, and occupational status showed 
significant effects on the incidence of AV according to 
univariable logistic regression. However, after adjustment 
using multivariable logistic regression, a history of vaginal 
infection, history of post-operative infection and antibiotic 
use acted as an important risk factor of AV incidence, and 
a history of cesarean delivery, college education or above, 
and occupational status could protect study participants 
from the incidence of AV.

In this study pregnancy outcomes of women with AV 
are listed in Table 4. Vaginal delivery took place in 59.4% 
and 66.5% women in the without AV group and with AV 
group, respectively, and preterm birth occurred in 79 
women (8.1%) in the without AV group and 412 women 
(19.2%) in the with AV group, showing significant difference 
(P<0.001). Similarly, premature rupture of membranes 
occurred in 91 women (9.3%) in the without AV group 
and 567 women (26.4%) in the with AV group, showing 
significant difference (P<0.001). Miscarriage occurred 
in 84 (8.6%) women in the without AV group and 599 
women (27.9%) in the with AV group, showing significant 
difference (P<0.001). Neonatal jaundice was observed 
in 79 neonates (8.1%) of the without AV group and 318 
neonates (14.8%) of the with AV group, showing a significant 
difference (P=0.007), and neonatal infection was observed 
in 40 neonates (4.1%) of the without AV group and 177 
(8.2%) of the with AV group, also showing a significant 
difference (P=0.025). Only 11 stillbirth was observed in 
all enrolled women of both groups.

dIscUssIoN
The results of present study provide valuable data as 

first research in Ukraine that focuses on the prevalence 
of AV after gynecological surgeries, bacterial pathogens 
and antimicrobial resistance, risk factors, and its impact 
on adverse pregnancy outcomes. In our study the 
prevalence of AV among study participants was 68.7%.  
Of the total postoperative AV cases, 70.3% were in non-
pregnant and 29,7% in pregnant women. According to 
literature, the frequency of AV varies from 12% to 23.7% 
in symptomatic women who are not pregnant and 4 to 
8% during pregnancy [18].

One of the most controversial issues is that the 
specific increasing pathogens and specific decreasing 
Lactobacillus species that contribute to AV remain poorly 
recognized. Based on classical cultivation methods, the 
most common bacteria related to AV in prior studies were 
Group B Streptococcus (Streptococcus agalactiae); S. aureus;  
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table 1. Demographic and clinical characteristics of study participants in Ukraine 

variable
Number

of women 
(n=3125)

aerobic vaginitis

P valueyes
(n=2147)

No
(n=978)

Age (years), n (%) 0,072

15-21 192 174 (8.1) 18 (1.8)

22-26 326 317 (14.8) 9 (0.9)

27-31 406 339 (15.8) 67 (6.8)

32-36 708 502 (23.4) 206 (21.1)

37-41 816 522 (24.3) 294 (30.1)

42-49 677 293 (13.6) 384 (39.3)

Marital status, n (%)         0.056

Married 2,573 1,702 (79.3) 871 (89.0)  

Unmarried 552 445 (20.7) 107 (11.0)  

Education level, n (%)         0.004

High or below 2,247 1,627 (75.8) 620 (64.0)  

College of above 878 520 (24.2) 358 (36.0)  

Smoking habits, n (%)         0.362

No 2,995 2,044 (95.2) 951 (97.2)  

Yes 130 103 (4.8) 27 (2.8)  

Alcohol consumption, n (%)         0.128

No 2,008 1,427 (66.5) 581 (59.4)  

Yes 1,117 720 (33.5) 397 (40.6)  

Occupational status, n (%)         0.039

Unemployed 694 531 (24.7) 163 (16.7)  

Employed 2,431 1,616 (75.3) 815 (83.3)  

Pregnant status, n (%)         0.046

Non-pregnant 1,799 1,509 (70.3) 290 (29.7)  

Pregnant 1,326 638 (29.7) 688 (70.3)  

Multifetal pregnancy, n (%) 43 35 (1.6) 8 (0.8) 0.39

Parity, n (%)         0.283

0 1,947 1,381 (64.3) 566 (57.9)  

1 1,098 719 (33.5) 379 (38.8)  

2 80 47 (2.2) 33 (3.4)  

History of Cesarean delivery, n (%) 629 432 (9.9) 197 (20.1) 0.002

History of vaginal infection, n (%) 577 484 (22.5) 93 (9.5) <0.001

History of hypertension, n (%) 77 48 (2.2) 29 (3.0) 0.793

History of diabetes mellitus, n (%) 38 23 (1.1) 15 (1.6) 1.0012

History of post-operative infection, n (%) 2,079 1,883 (87.7) 196 (20.0) <0.0001

Antibiotic use, n (%)         <0.0001

Preoperative antibiotics not given 903 168 (7.8) 735 (75.2)  

Preoperative antibiotics given 577 466 (21.7) 111 (11.3)  

Post-operative long-term use of antibiotics 1,645 1,513 (70.5) 132 (13.5)  

E. faecalis; CoNS, such as S. epidermidis; and E. coli [18-20]. 
However, cultivation studies on vaginal bacteria from 
patients with AV exhibited heterogeneous results. We 
hypothesized that multiple aerobic microorganisms were 
involved or the causative bacteria were difficult to cultivate 

by conventional methods. In our study the most common 
pathogen of AV in this study was E. coli, followed by  
E. faecalis, S. agalactiae, S. aureus, E. faecium, K. pneumoniae, 
CoNS, P. aeruginosa, A. baumannii, Lactobacillus, and other 
pathogens.
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table 2. Distribution of bacterial pathogens in study participants with AV in Ukraine

table 4. Pregnancy outcomes of women with post-operative Aerobic Vaginitis in Ukraine

organisms total no. of isolates Percentage (%)

Escherichia coli 642 28.5

Enterococcus faecalis 395 17.5

Group B Streptococcus (S. agalactiae) 197 8.7

Staphylococcus aureus 190 8.4

Enterococcus faecium 185 8.2

Klebsiella pneumoniae 167 7.4

Coagulase-negative staphylococci 161 7.1

Pseudomonas aeruginosa 134 5.9

Acinetobacter baumannii 88 3.9

Lactobacillus 65 2.9

Others 32 1.4

Total 2,256 100.0

variable
Univariable analysis Multivariable analysis

or (95% Ci) P value or (95% Ci) P value

Age (years) 0,972 (0,944-1.004) 0,072 -

History of Cesarean delivery 0,438 (0,257-0,746) 0,002 0,428 (0,248-0,738) 0,002

History of vaginal infection 2,754 (1,743-4,355) <0,001 2,616 (1,638-4,174) <0,001

History of post-operative infection 1.132 (1.092-1.172) <0,001 1.142 (1.098-1.185) <0,001

Antibiotic use 3.476 (2.226-5.427) <0,001 2.506 (1.536-4.083) <0,001

Education of college or above 0,566 (0,387-0,835) 0,004 0,578 (0,388-0,856) 0,006

Occupational status 0,647 (0,429-0,982) 0,039 0,637 (0,415-0,977) 0,04

table 3. Risk factors of AV in study participants in Ukraine

variable

Number
of women aerobic vaginitis

P value
yes

(n=182)
No

(n=503)

Delivery mode, n (%) 0.095

Vaginal delivery 2,009 1,428 (66.5) 581 (59.4)

Cesarean section 1,116 719 (33.5) 397 (40.6)

Preterm birth, n (%) 491 412 (19.2) 79 (8.1) 0.001

Premature rupture of membranes, n (%) 658 567 (26.4) 91 (9.3) 0.001

Miscarriage 683 599 (27.9) 84 (8.6) 0.001

Birth weight, n (%) 0.572

<2500 209 152 (7.1) 57 (5.8)

2500-4000 2,740 1,864 (86.8) 876 (89.7)

>4000 176 131 (6.1) 45 (4.6)

Apgar score, n (%)           0.613

<7 30 24 (1.1) 6 (0.6)

≥7 3,095 2,123 (98.9) 972 (99.4)

Neonatal jaundice, n (%) 397 318 (14.80 79 (8.1) 0.007

Neonatal infection, n (%) 217 177 (8.2) 40 (4.1) 0.025

Stillbirth, n (%) 11 11 (0.5) 0 (0) 0.266
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Our study looks at the significance of AV, characterized 
by an increase in the number of resistant aerobic bacteria, 
including strains of both gram-positive and gram-negative 
microorganisms. In this study, many patients with AV had 
a history of post-operative infections associated surgical 
gynecological procedures. The reported incidence of 
healthcare-associated infection (HAI) after gynecological 
surgeries in Ukraine among women ranges from 9,9 to 
25% [12-14, 21, 22]. The predominant HAI types were 
Cervicitis, Pelvic abscess or cellulitis, Salpingitis, Oophoritis, 
Adnexa uteri, Vaginal cuff infections, Endometritis, and 
Chorioamnionitis. 93.8% of HAIs were detected post 
discharge [13]. The most commonly identified pathogen 
was E. coli, Enterobacter spp., followed by Klebsiella spp., 
Streptococcus spp., and P. aeruginosa. The overall proportion 
of extended spectrum beta-lactamase production (ESBL) 
among Enterobacteriaceae was 17.1% and of methicillin-
resistance in S. aureus (MRSA) 15.8%. Resistance to third-
generation cephalosporins was observed in 13.7% E.coli 
and 8.5% Klebsiella spp. isolates. Carbapenem resistance 
was in 9.7% of P.aeruginosa strains [13]. 

Aerobic vaginitis is an imbalance of the vaginal flora and 
the main characteristic is an abnormal vaginal flora that 
contains aerobic and intestinal pathogens with varying 
degrees of vaginal inflammation. Essential treatment 
should result in the establishment of homeostasis of 
the vaginal environment where Lactobacilli play a role a 
charming role. Intensive treatment of AV could be a very 
important factor in preventing of precancerous lesions 
and cervical cancer. 

The recommended treatment of AV includes a combination 
of therapy such as: antibacterial (antiseptic and antibiotic), 
hormonal, non-steroidal anti-inflammatory and/or 
probiotics, which can be prescribed in the form of local 
or systemic therapy. There is no generally accepted clinical 
strategy for the treatment of AV caused by multi-resistant 
strains Gram-negative and Gram-positive organisms. 
Therapy should be based on microbiological findings 
using a topical antibiotic for the infectious agent, a topical 
steroid to reduce inflammation, and estrogen to treat 
atrophy. 

We in present study determined the risk factors of 
AV according to multivariable logistic regression and 
found the most important risk factor to be a history of 
vaginal infection, history of post-operative infection and 
antibiotic use. This is consistent with the results of other 
authors [2, 23]. Previous studies have shown intrauterine 
device use, external hemorrhoids, long-term antibiotic 
use, and frequent vaginal douching were independent 
risk factors for AV [2]. 

We found that the presence of AV worsened pregnancy 
outcomes, by increasing the incidence of preterm birth, the 
premature rupture of membranes, miscarriage, neonatal 
jaundice, and neonatal infection. Previous studies also 
confirmed that AV would increase the incidence of neonatal 
jaundice and neonatal infection [9], and preterm birth 
and premature rupture of membranes [24]. However, 
it also found that AV would increase the proportion of 

neonates with low birth weight. Only 209 neonates with 
low birth weight were delivered in our study and there 
was no significant difference between the two groups. 
After adjustment using multivariable logistic regression, 
older age, especially older than 40 years, was also seen as 
an important risk factor of adverse pregnant outcomes, 
which is similar to the results of a previous study [25].

Our study emphasized on the need to identify the aerobic 
vaginal pathogens associated with vaginitis especially 
in reproductive age group women which can go a long 
way in preventing the adverse outcomes associated with 
pregnancy and also ensures the necessity to determine 
the antibiotic sensitivity pattern of the pathogens which 
can aid in making a suitable therapeutic choice for ‘aerobic 
vaginitis’ by considering an antibiotic that is characterized 
by an intrinsic activity against the majority of bacteria, 
bactericidal effect and without any interference with the 
vaginal microbiota.

Finally, this study determined the prevalence and risk 
factors for AV among pregnant women after gynecological 
surgeries in Ukraine to generate findings that could guide 
the design of interventions for prevention of infection 
and associated poor pregnancy outcomes.

STRENGTH AND LIMITATION
The results of present study provide valuable data as 

first research in Ukraine that focuses on the prevalence of 
AV after gynecological surgeries, antimicrobial resistance 
pathogens, and risk factors for adverse pregnancy outcomes, 
and potential for comparison with data from other countries. 
The results of present study provide valuable data as 
first research focused on AV in Ukraine and potential for 
comparison with data from other countries.

Limitations: Firstly, as a retrospective study, the types of 
data that can be collected are relatively limited. Some other 
data such as the results of serological and immunological 
examinations could not be obtained, which may affect the 
final result. Secondly, follow-up and data collection were 
performed when women attended hospital for prenatal 
examination and delivery, and some risk factors of AV and 
adverse pregnancy outcomes that may have existed out of 
hospital and after delivery could also not be collected. Thirdly, 
different pathogens of AV were identified in our study, and 
it is still unclear what effect each of these pathogens has on 
pregnancy outcomes. Studies focusing on the effect of a 
single pathogen may improve the quality of future studies.

coNcLUsIoNs
Aerobic Vaginitis after gynecological surgeries in Ukraine 

is a common medical problem in women that is associated 
with substantial discomfort, significant morbidity, adverse 
pregnancy outcome (preterm birth, preterm premature 
rupture of membranes, miscarriage, low birth weight, 
neonatal and maternal infections), and hence frequent 
medical visits. Most number of cases of AV are associated 
with vaginal infections and long-term use of antibiotics 
to treat post-operative infections. These infections must 
be identified and treated promptly. Antibiotics used to 
treat vaginitis must be very selective in order not to kill the 
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beneficial bacteria (Lactobacilli) that help in preservation of 
vaginal health and ecosystem, being one of the probiotic 
bacteria. Therapy should be based on microbiological 
findings using a topical antibiotic for the infectious agent, 
a topical steroid to reduce inflammation, and estrogen to 
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treat atrophy. The high incidence of AV-associated with 
postoperative infections highlights, further research is 
needed to determine the etiology and understand potential 
causal linkages between AV after gynecological surgeries, 
and adverse pregnancy outcomes.
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AbstrAct
Aim: To estimate risks and prevalence of self-medication and potential abuse risk among pharmacy students in Jordanian Universities. 
Materials and Methods: A cross-sectional study design was conducted with 450 students, selected using multistage sampling 
methods, from seven different universities. Data was collected by self-administrated questionnaires covering demographic and 
academic information, health-related information, use of self-medication, and pattern of self-medication among pharmacy students. 
results: Out of 394 students who answer the questions, 76.9% reported that they had usually treated themselves in case of simple 
cases without physician or pharmacist consultation. Most commonly used drugs among the surveyed students were Paracetamol 
60%, multivitamins supplement 74.25%, and herbal products 37.2%, combination of NSAIDs and Paracetamol 20.6%, and laxatives 
19.4%. Cold and flu 25.5%, headache 22.3%, abdominal pain 7.9%, gastric pain 7.9%, cold and flu, headache, abdominal pain, and 
gastric pain 14.9% were the main conditions which contribute to self-medication practice. It was also found that Pharmacy students 
were over-confident with the type of cases they could treat without referral to a specialist physician, despite knowing that some 
of the symptoms may be due to serious health problems. Misuse of analgesics and laxatives was clear, and there was a weakness 
in knowledge of the indications for the use of the most common drug. 
conclusions: The prevalence of self-medication among pharmacy students in Jordan is high, and medical teaching institutions 
need to educate students about the proper use of medicines. Strict legislation and more education on self-medication are necessary 
for effective use of medicines.

Key words: cross-sectional, self-medication, drug, pharmacy, Jordan

INtrodUctIoN
Self-medication was prevalent in 86.7% of pharmacy 

students. 56.6% of students reported getting their medication 
from pharmacies, and roughly 30.5% admitted to consuming 
pharmaceuticals 5–6 times last year without a prescription. 
Before using the medicine, the majority of students (83.2%) 
read the informational leaflet [1]. Jordanian university students 
studying both medical and non-medical disciplines frequently 
self-medicate. If employed inappropriately, this behavior can 
represent a health issue that requires education and attention 
from Jordan’s health care authorities [2]. Male students in 
their fifth year were more likely to self-medicate and utilize 
prescription-only drugs. While the rate of medication use 
was comparable in male and females, it varied between 

fifth- and first-year students. The most frequently utilized 
medications were paracetamol, antibiotics, and non-steroidal 
anti-inflammatory drugs (NSAIDs) [3]. 316 students were 
recruited. The majority of students, or 94.6%, had strong 
knowledge of self-medication, according to this survey. 
Additionally, being female and being a pharmacy student 
were substantially related to having good knowledge [4]. 
In Jordan, the rate of self-medication is alarmingly high. 
Misconceptions and misuse of drugs are viewed as important 
issues as well [5] based on students’ views regarding self-
medication, should create educational and preventative 
measures and establish a self-medication program. Drug 
regulatory and health authorities should strictly enforce the 
laws governing the sale and purchase of self-medication 
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and create public service announcements emphasizing the 
risks associated with self-medication [6]. More than two 
thirds of medical professionals self-medicate and describe 
the harmful effects of doing so. The pharmacy profession 
was a predictor of self-medication. For promoting sensible 
medication usage, it was suggested that relevant health 
education be provided [7]. Self-medication was shown to 
be more frequently used by females, third-year medical 
students, and people in good self-reported health. Fever 
(67.9%), muscle ache (54.0%), weariness (51.7%), sore throat 
(46.6%), and cough (44.4%) were the most frequently reported 
symptoms for self-medication. The most often prescribed 
medication for all symptoms was paracetamol [8]. Pharmacy 
students are the first medical care providers available for 
medication consultation, and the entrance to medical care, 
including access to fundamental medicines, is an earlier 
requirement. There are variations on the definition of a 
self-care concept, but all agree on its main components, 
which are self-diagnosis, self-medication, self-treatment, 
and patient’s participation in professional care [9]. Strong 
actions should be taken to stop the sale of pharmaceuticals 
without a valid prescription, and national guidelines on 
medicine access should be adopted. Students should also 
be taught about the negative effects of self-medication 
[10]. Self-medication practice is popular worldwide in both 
developing and developed countries and despite its passive 
outlook it considered an important element of primary 
health care and accepted to have a strong role in the care 
of minor illness [11]. Ghadeer et al. (2012) study examined 
antibiotic self-medication among medical and non-medical 
students at the University of Jordan. Results revealed gaps 
in knowledge, attitudes and practice regarding the use of 
antibiotics in the study population and found no significant 
differences between medical and non-medical students in 
terms of self-medication [12]. In terms of gender, throughout 
different studies the majority of students who had reported 
the use of self-medication were female [13]. This study 
recommended having stricter measures to monitor the 
advertisements of medications. In 2006, a study among 
Chinese university students reported that self-medication 
prevalence was 94%. Among female university students 
in Malaysia, the prevalence was reported as 80.9% in 2010 
[14]. The study results indicated that poorer individuals 
might rely on self-medication as an alternative to regular 
medical care [15]. In Jordan, the public has easy access to 
nearly many types of medications, as is similar in many other 
countries. Therefore, self-medication is an easy practice 
in Jordan. Jordanians can buy many medications without 
prescriptions and without consulting a doctor [16]. However, 
self-medication is not well explored area of research and 
has been studied by some researchers [17, 18]. 

Health expenditure in Jordan is high compared to other 
countries, with total health spending growing faster than 
GDP. The Health Care Utilization and Expenditure Survey 
found that Jordanians pay an average of 33JD (Jordanian 
dinars) annually for outpatient care of this, 75 % represent 
spending on drugs [19]. The total pharmaceutical expenditure 
in 2008 was 496.4 JD million (US $701 million dollars). 

This expenditure accounts for 3.08% of the GDP and 
makes up 35.94 of the Total Health Expenditure (THE) in 
the country [20]. Resistance increased use of healthcare 
facilities, lost workdays, and the spread of disease are 
all costs that outweigh the wasteful expenditure on the 
drug itself. These costs include increased drug resistance, 
increased use of healthcare facilities, lost workdays, and 
spread of disease [21]. Two studies investigated antibiotic 
self-medication among Jordanian. Sawair et al. (2009) 
studied antibiotic self-medication among the general 
population in Jordan. Six months’ recall period was used 
to measure the prevalence of antibiotic self-medication. 
Previous experience with the same type of illness and the 
perception of saving time were the main reasons reported 
for antibiotic self-medication [16]. Self-medication with 
an antibiotic was higher among higher income and self-
medication with antibiotics is more common among the 
general population than among university students. Self-
medication prevalence among Jordanians is 42.5%, and is 
associated with age, where elderly and children being more 
susceptible to its troubles, with education level subjects 
in a sample of 1,943 households in Jordan [22]. A study 
by Alazzam et al. reported that the total cost of unused 
medication at home was estimated as JD 6,326,000 [24]. 

Self-medication and drug abuse are increasing globally 
due to lack of regulation and inadequate monitoring of 
prescription drugs. This is especially true in countries with 
no strict regulations [25]. The misuse of such drugs can 
cause serious outcomes such as serious side effects, drug 
interactions, and drug dependence. A study by Alkhatatbeh et 
al. found that self-medication was prevalent among medical 
and pharmacy students, regardless of their level of study. 
Drug authorities and healthcare faculties need to educate and 
encourage students about the proper use of medicines as a 
therapeutic tool. A study by Alsous et al. reported that self- 
medication is highly prevalent among pharmacy students at 
the University of Jordan [1, 20]. Pharmacy students in Jordanian 
universities must be effective communicators, providers of 
high-quality medications, trainers and managers, partners, 
and health promoters to contribute to society by promoting 
self-medication [26-28]. In our society, it is a common practice 
to treat most illnesses by self-medication. Self- medication 
is very common in medical students (pharmacists, doctors, 
nurses) [26-30]. Self-medication can lead to complications 
such as allergies, antibiotic resistance, kidney impairment, 
and dependency. Excessive use of vitamins and analgesics 
can lead to vitamin poisoning and analgesic poisoning [31]. 
As far as its prevalence is concerned, it has high rate all over 
the world. It has high prevalence rate that is ranging from 
32.5-51.8% [32]. In another study, the main reasons were 
reported as not having serious diseases and being familiar 
with the disease and its remedy [33]. In one another study, 
the main reason for self-medication practice was reported as 
lack of time [34]. In an additional study, previous experience 
with a similar illness and saving time were the main reasons 
for self-medication with antibiotic [20]. Previously prescribed 
antibiotics stored in the household and purchased from 
retail pharmacies were reported in one another study as 
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the main sources of medication used [20]. Many studies 
have investigated the symptoms leading to self-medication 
[35]. Among university student’s headache continued to be 
the main symptoms of self-medication, followed by the flu. 
Another study, reported fever and headache as the main 
symptoms of self-medication by the study participants [36]. 
The primary reason for not practicing self-medication among 
teaching healthcare professionals in Malaysia is the risk of 
adverse reactions [37]. Self-medication was associated with 
gender, field of study, and study year in Tigray, Ethiopia, 
with increased prevalence among female, pharmacy, and 
higher study year students [28]. 

AIM
The aim of this study was to assess the risks and prevalence 

of self-medication and to establish the degree of potential 
risk of drug abuse among pharmacy students at Jordanian 
universities.

MAterIALs ANd MetHods
SETTINGS

This study was carried out between February 2018 and 
May 2018 in Jordanian universities providing pharmacy 
program. It targeted the undergraduate college pharmacy 
students at seven Jordanian universities in different cities, 
two of which are public universities: University of Jordan 
and Jordan University of Science and Technology (JUST), 
and five private universities: Isra University, Al-Zaytoonah 
University, Petra University, Al-Ahliyya Amman University, 
and Middle East University.

STUDy POPULATION AND SAMPLING TECHNIQUE
The study population consists of all undergraduate 

students from the seven universities. These universities 
enroll students from both genders, different backgrounds, 
different socioeconomic levels, and from different geographic 
regions of Jordan. The minimum sample size required to 
detect a difference is 242 calculated using the following 
formula N=(l.9622*p*q)/d2, where (N: sample size, p: expected 
prevalence of self-medication: (1-p), d: margin of error 0.05). 
The p was assumed to be 19.61% as observed in the neighbor 
country (19%). However, given the study design effect, a 
sample of 450 was identified as a target sample size.

Sampling technique in this study was multi-stage sampling 
as the following:

I. We selected the seven universities in Amman city 
and Irbid governorate.

II. A list of pharmacy faculties was obtained from the 
website of each university, from this list, three were 
randomly selected from each university.

III. From each faculty, few sites were selected to collect the 
data. Then, Time periods were classified in each faculty 
by the lecture times (8-10am, 12-2pm, and 3-5pm).

IV. A convenient sample of time periods and day was 
selected from each faculty.

Each period represented the data collection time. Students 
available at the time of the lecture were asked to participate 
in the study. The total number of pharmacy students in each 

university was obtained from the university website. A specific 
number of participants were selected proportionate to the 
size of pharmacy students. The questionnaire was distributed 
among students the researcher and a research assistant who 
was trained on how to distribute the questionnaires. The 
verbal consent was obtained and considered if the students 
agree to fill out the questionnaire and participate in the 
study. The researcher would wait for the students until they 
were finished and returned the questionnaire. The collected 
sample size was 394 out of 450 questionnaires distributed.

STUDy DESIGN
A quantitative approach utilizing a descriptive, cross-

sectional study design was used to estimate the prevalence 
of self-medication and abuse risk among pharmacy students 
and to provide information regarding the pattern of self-
medication among pharmacy students in Jordan.

STUDy INSTRUMENT
Data for this study was collected using self-administered 

questionnaire. The questionnaire was developed and adopted 
after extensive literature review for similar studies conducted 
previously [24, 28, 31, 32, 36, 37]. The questionnaire was tested 
on a sample of 25 students who were excluded from the 
study. The study questionnaire consisted of 24 questions. It 
is divided into five major parts composed and discussed the 
following topics: demographic data, measures of academic 
and profession condition, health-related questions, self-
medication practice, and patterns of self-medication. 

PILOTING AND VALIDATION PROCESS
The instrument was examined by a pilot test, which is a 

small version of the proposed research study, which was 
conducted in a lecture hall at Jadara University to refine 
and to check the research process. In addition, it aims to 
determine whether the research questions are clear easy 
to understand, and to assess time needed to complete the 
questionnaire. The pilot test was carried out in January 2018 
using a convenient sample of 25 students and 3 doctors 
in college of pharmacy. Some modifications were made 
mainly in editing and changing some words to bold font. 
Some instructions were written and the general design of 
the questionnaire was changed to reduce the number of 
pages from the three to two papers in order to make the 
question easier to answer. It took ten to fifteen minutes 
to complete each of the questionnaires.

STATISTICAL ANALySIS
Data were coded and analyzed using SPSS version 21 and 

presented using descriptive statistics (counts, percentages). 
The bivariant analysis included the distribution of the 
prevalence of self-medication by each independent variable 
and chi-square statistical test was used to determine 
statistically significant differences. It was examined in 
relation to many variables by using chi-square statistical 
test. Level of alpha 0.05 was used.

ETHICAL CONSIDERATION
The institutional research board (IRB) committee at Jadara 

University approved the study prior to data collection. Verbal 



467

DRUG MISUSE AND SELF-MEDICATION AMONG PHARMACY STUDENTS IN JORDAN

informed consent was obtained from each participant before 
the participants filled out the questionnaires. Participants were 
informed that the collected data would be used only for the 
study purposes. No names or student’s number were needed 
on the questionnaire in order to protect the confidentiality.

resULts
A total of 394 out of 450 questionnaires were returned to 

the author, giving an overall response rate of 87.5%. Table 
1 shows the response rate for each university. As shown in 
the table, the response rate was between 83% and 96%, 
the higher was in Al-Ahliyya Amman University 96%, while 
the lowest was in Al-Zaytoonah University 83.3%.

The characteristics of 394 pharmacy students who 
participated in the study are given in (Table 2). Regarding 
the distribution of participants between public and private 
universities, it was found that the number of participants in 
private universities was significantly higher than in public 
universities (53.8% and 46.2%, respectively). In terms of 
gender, approximately three-fourths were female (72.6%) 
while the male account for 27.4% of the study subjects. The 
number of male participants in private universities is more 
than twice than in public ones, 19.7%, and 8.2% respectively, 
while the female is slightly higher in public universities 37.9% 
vs. 34.1%. This difference reached a statistically significant 
difference with p-value less than 0.001 (Table 2). A 95.7% 
of the study subjects were their ages between 20-25 years 
and the difference in the age between public and private 
universities was statistically significant. The largest proportion, 
about 72%, of participants was their GPA either very good 
or excellent. The accepted GPA comprises of 10.8 % of the 
study subjects and was higher in private universities, while 
the good and very good were account for 17.24 % and 38.9 % 
respectively and it is similar to accepted GPA in terms of their 
distribution, was higher in private universities. Excellent GPA 
was the only honor which was higher in public universities 
with an overall percentage of both type of universities is 
33.1%. The difference in the distribution of participants 
according to the GPA between public and private universities 
was statically significant (p-value 0.034). 

Table 2 shows that 251 (64.2%) of the surveyed students 
have been taking a training in community pharmacy. The 
figure was approximately similar in public and private 
universities without a statistically significant difference. In 

terms of having medical insurance, the majorities of public 
pharmacy students have a medical insurance (153 vs. 27), 
while the only less than half of the students in private 
universities have a medical insurance (95 vs. 111). This 
difference reached a statistically significant difference with 
p-value less than 0.001 (Table 2). Finally, the distribution 
of study subjects between public and private universities 
according to taking any drugs currently was not statistically 
significant, p-value 0.556. The most drugs used by the 
participants were vitamin D, B12, C, and naproxen (Fig. 1).

As table 3 shows, 54 of the respondents reported that they 
visit the physician for follow up in the last year at least once, 
while 45% had not visited the clinic the previous year. The major 
number of visits among majority was once, 56.6% of the total 
number of follow up. It has been found that the participants 
who have medical insurance visit the physician for follow up 
purpose more than who have not medical insurance, but 
the difference was not statistically significant with p-value 
0.711. Also, it has been observed that the pharmacy students 
enrolled in private universities visit their physicians more than 
whom in public universities. Regarding the type of cases 
that the respondents will contact their healthcare provider 
for, about 62% said that they will approach the physician for 
severe cases, while 10.7% reported that they did not like to 
contact the physician for any type cases. It has been found 
that the participants who have medical insurance tend to visit 
the physician for sever case followed by simple cases and the 
same trend for participants who have not medical insurance. 
Moreover, it has been observed that the pharmacy students 
enrolled in both private and public universities tend to visit 
their physicians for severe cases in similar proportion, while 
for simple cases, more subjects in private universities said 
they will go to the clinic than students in public universities 
but this difference did not reach statistical significance with 
p-value 0.337.

The relationship between the pattern and practice of 
self-medication and academic year and type of university 
were examined. When participants were asked about self-
medication in general, not specifies a time period, there was 
no significant difference in the practicing of self-medication 
between pharmacy students according to the academic year 
as well as the type of the university. When participants were 
asked if they deal with prescribed drugs with more caring 
than non-prescribed, 80.5% of the participants said yes and 

table 1. Response rate per university

University No. of response response rate

Jordan University of Science and Technology 90 87.7%

University of Jordan 80 84.4%

Al-Zaytoonah University 50 83.3%

Isra University 55 89%

Petra University 69 87.7%

Al-Ahliyya Amman University 40 96%

Middle East University 10 90%

Overall response rate 87.5%
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table 2. Demographic characteristics of the sample

demographic characteristics Public university
No (%)

Private university
No (%) p-value

Age (Year)

20-25 180 (45.8%) 196 (50%)

0.55626-30 1 (0.25%) 12 (3%)

Older than 30 0 (0%) 4 (1%)

Gender

Male 32 (8.2%) 77 (19.7%)
≤0.001

Female 148 (37.9%) 133 (34.1%)

Academic year

3rd 37 (9.6%) 77 (20%)

≤0.0014th 65 (17%) 63 (16.4%)

5th 46 (12%) 65 (17 %)

Overall GPA

Accepted 10 (2.6%) 32 (8.2%)

≤0.001
Good 27 (6.94%) 40 (10.3%)

Very Good 71 (18.3%) 80 (20.6%)

Excellent 72 (18.5%) 57 (14.6%)

Training in community pharmacy

Yes 119 (30.4%) 132 (33.7%)
0.556

No 62 (15.8%) 78 (20%)

Have medical insurance

Yes 153 (39.6%) 95 (24.6%)
≤0.001

No 27 (6.9%) 111 (28.7%)

Taking any drug currently

Yes 37 (9.5%) 46 (11.8%)
0.556

No 144 (36.9%) 163 (41.8%)

Fig. 1. Drugs used by the respondents regularly.
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the percentage was higher among fourth and fifth-year 
students. The different of subjects’ response to this question 
was clear in term of an academic year and approaches the 
statistically significant, p-value 0.055 (Table 4). With regard 
to the difference in term of the type of university, there 
was no statistical difference between students studied in 
public and private universities. Amongst 380 students who 
answered the question (if does he/she become able to 
take drug without physician’s consultation after joining 
pharmacy school), 209 (55%) said yes, and the figure for who 
responded positively was higher among fourth, fifth, and 
sixth year, while majority of third-year students answered 
no to this question, with p-value less than 0.001. Likewise, 
the previous question, there was no statistical difference 
between students studied in public and private universities 
(Table 4). Regarding the most type of analgesic that the 
surveyed students used frequently without prescription, 

the majority (60.8%) reported Paracetamol followed a 
combination of Paracetamol & NSAIDS with 20.9% (Table 4).  
Most of the Paracetamol users were third and fourth-year 
students while its using was less popular with sixth-year peers 
and this difference was statistically significant p-value 0.002. 
Similarly, there was no statistical difference between students 
studied in public and private universities. The distribution 
of used drugs is depicted in Figure 2.

Interestingly, when we asked the pharmacy students, who 
you usually consult in case of simple diseases like cold and 
headache, 76.9% said they usually treat their self, 19.4% go 
to the pharmacy and consult the pharmacist, while only 3.7% 
stated that they go to the clinic and consult the physician. 
With regards the distribution of the response according to 
the academic year, the confidence of the students to treat 
themselves in case of simple cases increased as the percentage 
in the third year 70.1% and reached approached 80% in the 

table 3. Participants’ responses to their health status and its relationship to medical insurance

do you have a medical insurance University

yes No P-value Public Private P-value

How many times did you visit the physician the last year to conduct a regular checkup?

Once 72 43

0.771

51 66

0.941

Twice 33 27 26 36

Three 18 8 13 14

More than four 1 1 0 2

None 112 55 82 86

What is the type of cases that you contact the physician for?

Simple cases 32 24

0.566

17 39

0.337
Sever cases 159 80 119 125

Most of the cases 28 20 27 22

I do not go to the clinic 27 14 17 24

Fig. 2. Distribution of drugs intake by the participants.
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sixth year. On the other hand, consultation of the pharmacist 
decreases as the academic year increase (from 27% in the third 
year to 4.7% in the fifth year). So, this difference was statistically 
significant with p-value, 0.013. Looking to the answer for this 
question form university type side, we found that 79.6% of 
the students enrolled in the public universities prefer to treat 
themselves compared to 74% in the private ones, but going to 
the pharmacy was higher in the private universities 23.6% vs. 
15.3%. Regarding the physician consultation, 5.1% was from 
the public universities’ compared to 2.35% from the private 
universities and this difference was not statistically significant. 
When participants were asked which of the following diseases 
can you treat yourself without healthcare provider consultation, 
25% selected cold and flu, 21% chooses a headache, and 
14.6% answered abdominal pain, headache, gastric pain, 
and cold and flu. There was no statistical difference in the 
answers according to the academic year, but it has occurred 
between public and private universities with (p-value less than 
0.001) (Table 4). In terms of using herbal product, 143 (37.2%) 
reported that they use herbal product, and the large section 
of these users was in the fourth year (36.4% among herbal 
product intakes), while the lowest percentage 9.8% of usage 
was in the sixth year and the figure was similar for third and 
fifth year with 26.5% for each. It was clear that using herbal 
products are more popular among students who enrolled 
in public universities than private universities with p-value 
less than 0.001, (Table 4). Table 4 also shows that 172 (45.3%) 
of the surveyed students take vitamin supplements and the 
distribution of vitamin consumers is approximately similar 
in term of academic year and type of university. In addition, 
the types of multivitamins that the user reported are shown 
in Figure 3.

Furthermore, 140 (36.8%) of the participants reported 
that using two tablets instead of one provides a better 
outcome. The biggest cohort who claimed that was third-
year students 38.5% and the number decreases as the 

academic year increases. According to the university, 41% 
of students in public university said yes compared to 31.9% 
for private universities. Similarly, only 19.9 % of the sample 
reported that they found a complication after using a 
specific drug, and the number was similar in all academic 
years except the sixth year which was much lower (7.9%) 
and the same was observed in the distribution of subjects 
who claimed. In addition, there was no difference between 
universities in terms of complication reported of the self-
medication (Table 4). When participants were asked what 
is the indication for the first generation of antihistamine, 
239(61.8%) selected allergy, 10.3% chose cold, 4.4% for 
sleep, 3.1% for the three indications, and 9.3% for none. It 
has been shown that the distribution of the answers was 
approximately similar between academic years except in 
group who said none; the majority of them were in the 
third year. Looking for the answers form universities view, 
there was no robust difference except that in the group 
who selected all the indication was higher in the public 
universities and this difference was not statically significant.

Table 5 shows that 103 (27.1%) of the surveyed students 
who take the drug regularly, 60 of them have training in a 
community pharmacy, while 277 (72.9%) do not take the 
drug regularly, 182 of them have training in a community 
pharmacy. Linking using the drug by the participants with 
if there is anyone in your family take prescribed analgesic, 
63% do not use the drug regularly and there is no one in 
their families taking any type of analgesic. In addition, 
31% of the students use complementary products such as 
herbal or multivitamins and have a training in a community 
pharmacy, while only half of this percentage 16.75% use 
complementary products such as herbal or multivitamins 
and have not a training in a community pharmacy. This 
difference was not statistically significant (Table 5). 

Out of 386 participants, 305 (79%) members stated that 
they follow the leaflet instruction when you use the drug 

Fig. 3. Vitamin supplements used by the respondents.
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table 4. Participants response to the pattern and practice of self-medication

year University

3rd 4th 5th 6th P- value Public Private P- value

Do you take any drug regularly without a prescription?

Yes 21 28 22 10
0.749

37 46
0.556

No 92 98 84 27 144 163

Do you deal with prescribed drugs with more caring than non-prescribed?

Yes 80 110 88 29
0.055

148 163
0.766

No 33 17 16 8 31 47

After joining pharmacy school, do you become able to take a drug without physician’s consultation?

Yes 34 74 76 25
0.000

103 111
0.591

No 78 52 30 11 77 97

What type of analgesic you frequently use without a prescription?

Paracetamol 91 69 57 19

0.002

107 134

0.982

Aspirin 2 5 1 1 3 6

Diclofenac 0 4 8 0 6 6

Ibuprofen 0 6 5 2 4 9

Paracetamol& NSAIDS 16 30 23 12 45 37

Combination of NSAIDS 1 16 11 4 18 12

All 0 7 8 0 8 9

None 5 3 2 3 5 8

In case of simple diseases like cold and headache, who you usually consult?

Physician 1 4 5 4

0.013

9 5

0.094Pharmacist 33 20 17 4 27 50

Treated by your self 80 101 83 29 141 157

Which of the following diseases can you treat yourself without healthcare provider consultation?

Abdominal pain 14 8 6 2

0.228

13 18

0.00

A headache 22 29 25 8 31 56

Gastric pain 5 3 21 1 4 7

Cold and flu 23 32 28 13 39 57

All 15 19 16 6 35 22

None 6 3 4 1 11 5

Dou you use the herbal product?

Yes 39 52 38 14
0.771

89 56
0.000

No 75 75 68 23 91 156
Do you use vitamins supplements?
Yes 51 60 50 11

0.258
76 98

0.687
No 63 65 54 26 102 112
Do you think that using two tablets instead of one provides a better outcome?
Yes 54 44 28 14

0.076
84 59

0.567
No 59 82 76 23 119 126
Did you find any complication after using a specific drug?
Yes 21 24 25 6

0.494
34 42

0.378
No 93 105 78 29 145 160
What is the indication for the first generation of antihistamine?
Cold 13 17 9 1

0.008

15 25

0.407

Allergy 66 82 69 22 109 134
Sleep 4 5 5 3 9 9
Cold and allergy 0 6 6 0 8 5
Allergy and sleep 5 4 6 4 13 6
All 1 6 4 1 10 4
None 22 6 3 5 11 25
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without a prescription and most of these respondents were 
their GPA good (41%), very good (31.8%), and excellent 
(16%), while who said no, 69% was their GPA either good 
or very good. However, there was no statistically significant 
difference regarding the GPA or the type of university (Table 
6). Likewise, when we asked the subjects if they look for 
the adverse effects, the interactions when using OTC, 310 
(79.9%) selected yes, and the pattern of the destitution 
was similar to the previous question (Table 6). Finally, 
73 (19.4%) of the surveyed students reported that they 
use laxative compared to 306 (80.7%) those who were 
not taking laxative and most of the laxative consumers 
were females compared to males (67.1% vs. 32.9%) and 
the answers for the reasons to take laxative was either for 
constipation, weight loss, and dyspepsia (Table 7).

dIscUssIoN
Self-medication use is an increasingly hot topic in health 

care. We acknowledge that this type of study, using a self-
administered questionnaire, is largely dependent upon 
information given by respondents. Although students were 
encouraged to complete the questionnaire independently, 
mutual influence between the students could not be 
entirely ruled out. This study was conducted to estimate 
the prevalence and pattern of self-medication risks among 

pharmacy students in Jordan, identify the main demographic, 
academic, and health associated with self-medication, and 
obtain information regarding the pattern of self- medication 
practices among the studied population. The study was 
conducted on a sample of 394 students from seven universities 
in Amman city and Irbid governorate. It was found that 
the prevalence of a self-medication was dependent on 
the type of university, in our study the prevalence did not 
significantly differ according to university type. Our results 
showed that 96.7% of participants use analgesic frequently 
without a prescription (60% Paracetamol, 8.6% NSAIDs, and 
20.6% combination of Paracetamol and NSAIDs), 37.2% take 
herbal products, and 47.25% and 19.4% use vitamins and 
laxative respectively. These findings are similarly the study 
by Suleiman Ibrahim Sharif et al [38] revealed that the most 
common types of self-medication used by participants include, 
vitamins and minerals 67%, laxatives 10%, Paracetamol 
83%, other NSAIDs 67%, are self-medicated which was 
found in a study by Sonia Imtiaz et. al. [39]. Laxative abuse 
was higher among female participants, possibly due to the 
belief that castor oil helps to lose weight. It is important 
for academic staff and healthcare providers to increase 
awareness of the rumors. There is an alarming trend among 
pharmacy students that they are able to treat themselves for 
simple cases without physician or pharmacist consultation. 

table 5. Students responses toward using drugs and complementary products

Have you trained in community pharmacy? is there anyone in your family  
take prescribed analgesic?

yes No P- value yes No P-value

Did you use a specific drug regularly?

Yes 63 40
0.633

22 80
0.189

No 182 95 38 239

Did you use any complementary products like herbal or multivitamins products?

Yes 124 65
0.625

29 159
0.948

No 125 74 34 165

table 6. Students’ responses regarding dealing with OTC and their academic year

overall GPa University

accepted Good very good Excellent P- value Public Private P-value

Do you follow the leaflet instruction when you use the drug without a prescription?

Yes 34 125 97 49
0.193

147 158
0.283

No 8 25 31 17 31 53

When you use OTC, do you look for adverse effects and the interactions?

Yes 34 123 105 48
0.513

144 167
0.593

No 8 29 23 18 35 45

table 7. Participants’ abuse for laxative

Gender University

Male Female P- value Public Private P-value

Have you used a laxative without a prescription?

Yes 24 49
0.708

33 40
0.074

No 84 222 139 169
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Professional and advanced education in pharmacy at the 
university starts when the students have progressed from 
the preparatory year into 2nd year and especially the fourth 
and fifth year. Professional education may influence their 
perception towards self-medication practice and treat the 
simple cases. The current study states that the ailments 
that do not need to contact a physician and for which self-
medication was practiced include the cold and flu 25.5%, 
headache 22.3%, abdominal pain 7.9%, gastric pain 7.9%, cold 
and flu, headache, abdominal pain, and gastric pain 14.9%. 
This result is comparable to a study conducted by Sonia et 
al., [38] showed the high prevalence rates of self-medication 
were seen in conditions of common cold, headache, and 
other pains, and to another study by Sohair E Ali et al. [11] 
Furthermore, we also found that student’s private university 
students were more visited by doctors than public university 
students due to their financial situation and high-income 
areas. This is due to the economic level of caring to the 
participants’ health and the financial situation of private 
university students. We also found that their Pharmacy 
students in public and private universities lack knowledge 
of drugs and their indications, which was highlighted by the 
question of what is the indication for the first generation 
of antihistamine. The percentage of those who responded 
very correctly was so little, not more than 4%, and this is 

considered a serious warning message that it is necessary 
to focus more on the topics of pharmacotherapy and 
pharmacology because most graduates of the colleges of 
pharmacy are working in community pharmacies.

coNcLUsIoNs
Self-medication is a common practice among pharmacy 

students in Jordan, with misuse of analgesics and laxatives. 
There was a weakness in the knowledge of indications for 
the most common drug, and pharmacy students were 
over-confident with regard to the type of cases that could 
be treated without reference to a specialist physician. This 
over-confidence was evident in the student’s response to 
the qualification exam conducted by the Ministry of Higher 
Education. A well-structured training on the identification, 
prevention, and management of prescription and OTC drug 
misuse and abuse is needed in university pharmacy curricula 
in Jordan. A continuing pharmacy education program for 
practicing pharmacists is also needed since most Jordanian 
pharmacists work in community pharmacies, which are 
the most accessible primary health care facilities. Medical 
knowledge increases students’ awareness of the risk of self-
medication, which can lead to responsible self-medication. 
Medical teaching institutions need to educate students 
about the proper use of medicines as a therapeutic tool.
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AbstrAct
Aim: The purpose of the study was to identify the influence of the patient’s sex and age, the volumes of the salivary gland and 
pleomorphic adenoma on the histological variants of the tumor.
Materials and Methods: The study included 21 women and 9 men with pleomorphic adenomas of the salivary gland. In 15 cases, 
a mesenchymal variant of pleomorphic adenoma was identified, in 5 cases – an epithelial variant, in 10 cases – a mixed variant. The 
average age of the patients was 39.7±2.9 years. Patients with pleomorphic adenomas underwent magnetic resonance imaging 
using a Siemens MAGNETOM Aera 1.5T device (Germany), during which three projections of the tumor and salivary gland were 
measured (antero-posterior, lateral, vertical) with subsequent calculation of their volumes, and then the ratios of these volumes. 
Classification trees were used to determine whether patients belonged to one of three variants of pleomorphic adenoma. The CART 
(Classification And Regression Tree) algorithm was used as a branching option. Stopping branching was carried out using the FACT 
(Fact-style direct stopping) method until each terminal (final) node of the tree does not contain incorrectly classified observations 
or when their number becomes less than a given proportion of the total group size (less than 5%). Determination of the structure 
and relationships between the tumor variants and such indicators as gender, age and radiological indicators (volume of the tumor, 
volume of the salivary gland, ratio of tumor volume to salivary gland volume) was carried out using correspondence analysis.
results: Epithelial variant of pleomorphic adenoma is more typical for women, and the mixed and mesenchymal variant is more 
common for patients of both sexes. The epithelial variant can develop in patients of any age, while the mixed variant occurs mainly 
in patients older than 41 years, and the mesenchymal variant – mainly in patients younger than 41 years. The ratio of the volume 
of the tumor to the volume of the salivary gland will be predominantly >0.17 in the epithelial variant of pleomorphic adenoma, 
predominantly ≤0.17 in the mesenchymal variant, and can take any value in the mixed variant.
conclusions: The authors conducted a study in order to identify the influence of sex, age of the patient, and the ratio of the volume 
of pleomorphic adenoma to the volume of the salivary gland on the histological variant of the tumor. The revealed data will be 
useful in the treatment and diagnostic process in patients with pleomorphic adenoma of the salivary gland.

Key words: sex, age, patient, salivary gland volume, pleomorphic adenoma volume, pleomorphic adenoma histological variants

INtrodUctIoN
Salivary gland tumors widely heterogeneous group 

that comprise about 3% of all head and neck tumors the 
annual incidence of which varies worldwide and ranges 
from 1.0 to 6.5 cases per 100,000 population [1-3]. They 
are the most complex due to broad histological spectrum 
resulting from a multiple tumor cell differentiation, cellular 
arrangements and extracellular matrix synthesis produced 
by certain tumor cells [4].

Benign tumors of salivary gland are more common when 
compared to malignant [5]. Pleomorphic adenoma is the 

most common salivary glands benign tumor, comprising 
50-70% of all cases [5-6].

Pleomorphic adenoma was first termed by Willis. Its name 
comes from the architectural pleomorphism that may be 
seen with a light microscope [7]. Histological variants of 
pleomorphic adenoma, their immunohistochemical and 
morphometric characteristics have been described in our 
previous studies, as well as by many scientists [8-10]. 

Literature data regarding the age and gender characteristics 
of pleomorphic adenomas are contradictory [11]. Pleomorphic 
adenoma occurs in all ages but is most common in the third 
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to sixth decades of life. The average age of presentation is 
approximately 45 years with a female-to-male ratio of 2:1 [2].

Tumor size is an important pathological and clinical 
variable for benign and malignant salivary gland tumors 
[12]. Literature data regarding the relationship between 
the histological variants of pleomorphic adenoma and its 
size are controversial. Some scientists have not identified 
such a relationship [12], while other scientists describe it 
for some histological tumor variants [13].

AIM
The purpose of the study was to identify the influence of 

the patient’s sex and age, the volumes of the salivary gland 
and pleomorphic adenoma on the histological variants 
of the tumor.

MAterIALs ANd MetHods
The study included 21 women and 9 men with pleomorphic 

adenomas of the salivary gland. In 15 cases, a mesenchymal 
variant of pleomorphic adenoma was identified, in 5 cases 
– an epithelial variant, in 10 cases – a mixed variant. The 
average age of the patients was 39.7±2.9 years. Patients with 
pleomorphic adenomas underwent magnetic resonance 
imaging using a Siemens MAGNETOM Aera 1.5T device 
(Germany), during which three projections of the tumor and 
salivary gland were measured (antero-posterior, lateral, vertical) 
with subsequent calculation of their volumes, and then the 
ratios of these volumes. The average value of the salivary 
gland volume was 35041.91±11802 mm3, the pleomorphic 
adenoma volume was 6141.86±4887.23 mm3, and the ratio 
of tumor volume to salivary gland volume was 0.24±0.27.

Classification trees were used to determine whether 
patients belonged to one of three variants of pleomorphic 
adenoma [14]. The purpose of constructing a classification 
tree is to predict whether an object belongs to a particular 
class (tumor variant). The classification tree is a hierarchical 
structure with decision nodes and decisive selection rules. 
The CART (Classification And Regression Tree) algorithm 
was used as a branching option.

CART is an algorithm for constructing a classification 
tree that searches through all possible options for one-
dimensional branching and selects the best one. Stopping 
branching was carried out using the FACT (Fact-style direct 
stopping) method until each terminal (final) node of the 
tree does not contain incorrectly classified observations or 
when their number becomes less than a given proportion 
of the total group size (less than 5%).

Determination of the structure and relationships between 
the tumor variants and such indicators as gender, age and 
radiological indicators (volume of the tumor, volume of 
the salivary gland, ratio of tumor volume to salivary gland 
volume) was carried out using correspondence analysis [15].

resULts
In this study, two qualitative indicators (gender, tumor 

type) and four quantitative indicators (age, tumor volume, 
salivary gland volume, ratio of tumor volume to salivary 
gland volume) were used for analysis.

For this analysis, the classification tree method [14] 
was used because it is a nonparametric method, which 
allows the use of data measured at any scale and under 
any distribution law. Another advantage of this method 
is the possibility of graphical presentation of results and 
ease of interpretation, which allows us to clearly explain 
why a particular object belongs to a particular class. In this 
case, it is possible to rank the indicators according to the 
degree of importance when determining the classified 
variants of pleomorphic adenomas.

It was applied a complete search of trees with one-
dimensional branching using the CART algorithm to solve 
the classification (analysis) problem. Branching was stopped 
using a direct stopping algorithm according to FACT 
method with the established proportion of unclassified 
observations being less than 5%. Five-fold cross-validation 
was performed to assess quality.

Classification tree is built on the principle of a hierarchical 
structure, which consists of decision-making nodes. The 
decision nodes contain selection criteria. At each branching 
step, a rule generated at a node divides the set of patients 
into two parts. The left side of the node is the group where 
the condition is met; the right side is the group where the 
condition is not met. The number above the rectangles 
shows the number of patients included in it. Inside the 
rectangle is a qualitative diagram in three colors of the 
relationship between the variants of pleomorphic adenoma 
that are present at the input.

The resulting model (classification tree) (fig. 1) showed 
an optimal decision tree with 11 terminal vertices (red 
rectangles) and 10 branches. At the same time, the 
classification accuracy was 97% (29 out of 30 cases), the 
cost of cross-validation was 82.6%, which are very good 
indicators of the quality of the model. 

Thus, we can conclude that indicators such as age 
and gender turned out to be significant parameters 
for classification and are associated with the type of 
pleomorphic adenoma. At the same time, it remains 
unclear how they are connected. It would be possible to 
use two-entry contingency tables and Pearson’s χ2 test to 
establish such relationship for qualitative indicators gender 
and tumor type. Unfortunately, the obtained values of χ2 

test had no significant differences (p>0.05). Therefore, 
multivariate analysis of contingency tables was used for 
several indicators (gender, age, ratio of tumor volume to 
salivary gland volume). This analysis is called corresponding 
analysis [15], but it requires converting all indicators into 
dichotomous ones. Figure 2-3 shows the principle of 
converting numerical indicators into dichotomous ones. 
After sorting the indicator by tumor type and indicator 
value, a line graph was constructed and a threshold value 
of the indicator was selected, which corresponded to the 
maximum average value of the χ2 test between tumor 
types. The original quantitative indicator was transformed 
into a dichotomous one with the following values: 1 – less 
than the threshold value, 2 – more.

Multidimensional two-entry frequency table was used 
for three dichotomous predictors (sex, age, ratio of tumor 
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Fig. 1. Classification tree.

Fig. 2 (a, b). Determining the threshold value for age in order to convert it to the dichotomous indicator.
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volume to gland volume) and three tumor types, which 
was transformed into a 9×9 dimensional Burt matrix for 
correspondence analysis (Table 1).

Using multidimensional correspondence analysis, the 
contents of the Burt matrix can be represented as points that 
correspond to the rows and columns of a table in a lower 
dimensional space. In the case of the initial nine-dimensional 

Fig. 3 (a, b). Determining the threshold value for the ratio of tumor volume to gland volume in order to convert it to the dichotomous indicator.

table 1. 9×9 dimensional Burt matrix

Gender: 
female

Gender: 
male

age:  
≤41 years

age:  
>41 years

type:  
epithelial

type:  
mixed

type:  
mesen-
chymal

tumor/
gland 

volume: 
≤0.17

tumor/
gland 

volume: 
>0,17

total

Gender: female 21 0 15 6 5 6 10 12 9 84

Gender: male 0 9 4 5 0 4 5 6 3 36

Age: ≤41 years 15 4 19 0 3 4 12 10 9 76

Age: >41 years 6 5 0 11 2 6 3 8 3 44

Type: epithelial 5 0 3 2 5 0 0 2 3 20

Type: mixed 6 4 4 6 0 10 0 6 4 40

Type: mesenchymal 10 5 12 3 0 0 15 10 5 60

Tumor/gland  
volume: ≤0.17 12 6 10 8 2 6 10 18 0 72

Tumor/gland  
volume: >0,17 9 3 9 3 3 4 5 0 12 48

Total 84 36 76 44 20 40 60 72 48 750

space, it was enough to consider only 4 dimensions with 
a cumulative contribution to inertia of at least 91.14%. 
Table 2 shows the coordinates of the original 9 points in 
four-dimensional space.

Figure 4 shows a graph of one of its two-dimensional 
projections of the considered 9 indicators, which are specified 
by the coordinates indicated in Table 2. It should be noted 
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table 2. Coordinates of indicators in 4-dimensional space

indicators
Coordinates

dimension 1 dimension 2 dimension 3 dimension 4

Gender: female -0.431 0.186 -0.265 -0.326

Gender: male 1.01 -0.435 0.617 0.761

Age: ≤41 years -0.556 -0.328 0.17 -0.16

Age: >41 years 0.96 0.566 -0.293 0.277

Type: epithelial -0.958 1.459 -0.715 1.061

Type: mixed 0.855 0.573 0.397 -0.839

Type: mesenchymal -0.251 -0.868 -0.026 0.206

Tumor/gland volume: ≤0.17 0.353 -0.314 -0.632 -0.091

Tumor/gland volume: >0,17 -0.529 0.472 0.948 0.136

Fig. 4. Map-projection of the relationships between three types of tumor and three indicators: gender, age, 
ratio of tumor volume to gland volume.

that the distances between 9 indicators shown on figure 
4 only illustrate their relative positions. Euclidean metric 
was used in accordance with the coordinates of table 2 to 
calculate real distances. They are shown in Table 3.

Distances between points can be considered as a measure 
of the relationship between indicators, i.e. the closer the 
points are to each other, the more connected they are and 
the more likely the events they represent are to co-occur. 
Therefore, the inverse distances between points can be 
interpreted as the probabilities of their joint occurrence. 
Taking into account that tumor type-dependent indicators 
are dichotomous and the probability normalization condition, 
we can write the probabilities of indicators for the three 
types of adenoma (Table 4). 

Thus, the data in table 4 indicate that the epithelial variant 
of pleomorphic adenoma is more typical for women, and 

the mixed and mesenchymal variant is more common for 
patients of both sexes. The epithelial variant can develop in 
patients of any age, while the mixed variant occurs mainly 
in patients older than 41 years, and the mesenchymal 
variant – mainly in patients younger than 41 years. The 
ratio of the volume of the tumor to the volume of the 
salivary gland will be predominantly >0.17 in the epithelial 
variant of pleomorphic adenoma, predominantly ≤0.17 in 
the mesenchymal variant, and can take any value in the 
mixed variant.

dIscUssIoN
The authors conducted a study in order to identify the 

influence of sex, age of the patient, and the ratio of the 
volume of pleomorphic adenoma to the volume of the 
salivary gland on the histological variant of the tumor.
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table 3. Euclidean distances between adenoma types and indicators

indicators Gender:  
female

Gender:  
male

age:  
≤41 years

age:  
>41 years

tumor/
gland volume: 

≤0.17

tumor/
gland volume: 

>0.17

Type: epithelial 1.377 2.729 1.832 2.295 2.489 1.077

Type: mixed 1.343 1.019 1.673 0.105 1.02 1.387

Type: mesenchymal 1.07 1.33 0.62 1.877 0.819 1.368

table 4. Probability of indicators for different types of adenoma

indicators Gender:  
female

Gender:  
male

age: ≤41 
years

age:  
>41 years

tumor/
gland volume: 

≤0.17

tumor/
gland vol-

ume: >0.17

Type: epithelial 66.5% 33.5% 55.6% 44.4% 30.0% 70.0%

Type: mixed 43.0% 57.0% 5.9% 94.1% 57.6% 42.4%

Type: mesenchymal 55.4% 44.6% 75.2% 24.8% 62.6% 37.4%

Research carried out by many scientists, including our earlier 
analysis of archival material, revealed that pleomorphic adenoma 
most often develops in women [16, 17]. This study showed 
that the epithelial variant of pleomorphic adenoma is more 
typical for women, whereas the mixed and mesenchymal 
variant is more common for patients of both sexes. 

Pleomorphic adenoma of the salivary gland, according to 
the literature, can develop at any age, including children, 
but with predominance in the third to sixth decades of 
life [2]. Our research showed that the epithelial variant of 
pleomorphic adenoma can develop in patients of any age, 
while the mixed variant occurs mainly in patients older 
than 41 years, and the mesenchymal variant – mainly in 
patients younger than 41 years.

Many scientists in their studies did not analyze the size 
of salivary gland, the size of pleomorphic adenoma in 
various types of tumor. In a few studies, tumor size and 
histological variant were analyzed, and the results obtained 
were contradictory. Chau and Radden reported that stroma-
poor (epithelial variant) pleomorphic adenoma were larger 
than stroma-rich (mesenchymal variant) ones, and suggested 
that cellular variant may grow at a faster rate. Cesinaro et 

al., Alves FA et al. observed that stroma-rich pleomorphic 
adenoma were significantly larger than other variant [13]. 
Erkul E et al. did find a significant association between 
tumor size and its histological subtype [12]. In this study, 
we noted that the ratio of the volume of the tumor to 
the volume of the salivary gland will be predominantly 
>0.17 in the epithelial variant of pleomorphic adenoma, 
predominantly ≤0.17 in the mesenchymal variant, and 
can take any value in the mixed variant.

coNcLUsIoNs
The epithelial variant of pleomorphic adenoma is more 

typical for women, but the mixed and mesenchymal variant 
is more common for patients of both sexes. The epithelial 
variant can develop in patients of any age, while the mixed 
variant occurs mainly in patients older than 41 years, and 
the mesenchymal variant – mainly in patients younger 
than 41 years. The ratio of the volume of the tumor to 
the volume of the salivary gland will be predominantly 
>0.17 in the epithelial variant of pleomorphic adenoma, 
predominantly ≤0.17 in the mesenchymal variant, and 
can take any value in the mixed variant.
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AbstrAct
Aim: The aim of the study was to investigate the incidence of IBD in gastrointestinal surgery patients and record the disease’s 
characteristics and treatment. 
Materials and Methods: A search was carried out in the archives of the gastroenterology clinics of the University General Hospital 
of Ioannina and the General Hospital of Ioannina “G. Hatzikosta” in Greece. All cases of operated patients from 1980 to 2018 were 
examined. The duration of the study was 4 months. Data were analyzed with the SPSS program, v.28. 
results: The total sample consisted of 1464 patients (n=1464). Most of them (915-62.5%) came from the University General Hospital of 
Ioannina, while the rest (549-37.5%) came from the GHI hospital “G. Hatzikosta”. The mean age of the patients was 47 years (M=47.26, 
SD=17.34, Min=<1 month, Max=95 years). From the total sample, 58 patients (4%) suffered from IBD; most were men (42-72.41%). 
Their mean age was approximately 50 years (M=49.63, SD=16.48, Min=25 years, Max=77 years, range=52 years) and most belonged 
to the age groups of 31-40 years (11 patients- 19.6%) and 21-30 years and 61-70 years (10 patients-17.9%). The perianal disease 
was present in 43.1% (25 patients). The most frequent type of operation was fistula resection, ligation, curettage-biopsy (24.1%) 
and opening-drainage (22.4%-13 patients) and the most frequent type of anesthesia was general anesthesia (93.1%-54 patients). 
conclusions: This long-term study of the patients’ data followed up over time showed that the possibility of surgery in patients 
with IBD is mitigated through systematic monitoring and multifaceted therapeutic treatment.The perianal disease which appeared 
more often in men shows that it can be diagnosed early and at an early stage and with the new minimally invasive techniques the 
patient with IBD can be treated with a better quality of life.

Key words: IBD, perianal disease, operation, file search, Ioannina hospitals, Greece

INtrodUctIoN
The treatment of IBD is a multifaceted and multidisciplinary 

approach with pharmaceutical and often surgical treatment. 
These interventions aim to maintain patients’ quality of life 
at as optimal a level as possible, keeping their disease in 
long-term remission and treating flare-ups supportively [1]. 

The surgical intervention appears to reach 30% of 
ulcerative colitis patients and 70% of Crohn’s disease patients, 
although in recent years with available treatments and 
early diagnosis, and regular follow-up, these rates have 
decreased. Minimally invasive techniques have replaced the 
conventional open approach in many specialized centers 
worldwide [2-4]. Perianal diseases in Crohn’s Disease (CD) 
occurs in approximately 50% of patients, and usually, these 
perianal symptoms appear as the first manifestation of CD 
[5], while the estimated incidence of perianal fistulas in 
Europe is 1.2–2.8 per 10,000 people [6].  It is an indicator 
of more severe disease and is associated with multiple 
surgeries and frequent recurrences [7], while it appears 
from the literature that it may likely be a combination of 

genetic, microbiological, and immunological factors [8].
Treatment of complex perianal fistulas (CPF) in patients 

with CD is particularly challenging for surgeons and 
gastroenterologists and although not desirable, it is still 
recommended as first-line treatment, with surgery reserved 
for sepsis control or laying open surface tracks (is typically 
still recommended as a first-line treatment, with surgery 
being reserved for sepsis control or laying open superficial 
tracks) 7.Treatment of perianal fistulizing disease (PFCD) 
has traditionally been surgical, and seton placement is 
the most common technique. However, it seems that the 
advent of biological therapy, especially anti-tumor necrosis 
factor (TNF) agents (infliximab and adalimumab), helped 
to reduce surgery in these cases [9-12]. 

Also, new therapeutic approaches to perianal disease aim 
to promote long-term fistula healing while maintaining 
continence and avoiding stomy diversion [13]. Related studies 
show that quality of life is better in patients undergoing 
surgery than in those undergoing biologic maintenance 
therapy, and this may be due to the element of the ongoing 



483

SURGICAL INTERVENTION IN PATIENTS WITH IDIOPATHIC INFLAMMATORY BOWEL DISEASE AND PERIANAL DISEASE

chronic disease still experienced by those undergoing 
maintenance therapy because complete remission is rarely 
achieved [14-16].  

AIM 
The purpose of the present research was to examine 

the frequency of surgery in patients with IBD, who suffer 
from perianal or complicated bowel disease, and record 
the characteristics of the disease and treatment.

MAterIALs ANd MetHods
A file search was carried out in the cases recorded at the 

Gastroenterology Clinic of the University General Hospital of 
Ioannina and the General Hospital of Ioannina “G. Hatzikosta” 
in Greece. All incidents were recorded for the period from 
1980 to 2018. So, the study covers a very long period of 
38 years. More specifically, in the study, the details of the 
patients who came with a diagnosis of IBD and a diagnosis 
of perianal or intestinal complicated disease were recorded. 
The duration of the study was 4 months.

LOG VARIABLES
Patient demographics (gender, age), diagnosis, conservative 

methods, and types of surgical treatment, as well as other 
important data (endoscopic/radiological), were recorded. 
Furthermore, the clinical outcome of the patients was recorded.

STATISTICAL PROCESSING OF THE DATA
The statistical processing of the data has done with the 

statistical program SPSS v. 26 (Statistical Package for Social 
Sciences). The mean value, standard deviation, maximum 
and minimum value, and range were calculated to describe 
the quantitative variables.Absolute (n) and relative (%) 
frequencies were used to describe the categorical variables. 
Also, both the quantitative and categorical variables were 
presented with appropriate diagrams for each case (eg 
histogram, bar graph, pie chart, population pyramid, 
etc.).In those cases where it was deemed necessary, the 
x2 test was used to investigate the possible difference in 
the subcategories of two categorical variables as well as 
the ratio of relative probabilities (odds ratio).

ETHICS 
This study was approved from the from the Departments 

ethics committee : 876α/18-12-2018. In every case, care was 
taken to ensure the anonymity and sensitive personal data 
of the patients, and the General Data Protection Regulation 
was observed.

resULts
The total sample consisted of 1464 patients (n=1464) and 

their mean age was 47 years (M=47.26, SD=17.34, Min=<1 
month, Max=95 years). The rest of their characteristics are 
presented in Table 1.

Three out of four patients (1098-75%) had a perianal 
disease. The male-female difference in having cervical 
disease was statistically significant (Continuity Correction 
value=57.145, p<0.001).Males were approximately 2.6 
times more likely than females to have perianal disease 

(OR=2.64). Since the confidence interval does not include 
unity, the value of the relative odds ratio differs from 1 
with at least 95% confidence.

The most frequent types of operation were fistula excision, 
ligation, scraping-biopsy (41.2%), and opening drainage 
(35.5%). Smaller percentages were recorded in the other 
types of interventions. Most patients underwent general 
anesthesia (89.5%), while small percentages were recorded 
in the remaining categories of anesthesia (local=5.4%, 
intraspinal=4.5%, intoxication=0.6%, other=0.1%).

Overall, 58 patients (4%) suffered from IBD,and most were 
men (42-72.41%). Most IBD patients were male (42/58) 
and the remaining 16 were female, with most of these 
patients hospitalized at the University General Hospital 
of Ioannina (44/58).Their mean age was about 50 years 
(M=49.63, SD=16.48, Min=25 years, Max=77 years, range=52 
years) and most belonged to the age groups of 31-40 years 
(11 patients-19.6%) and 21-30 years old and 61-70 years 
old (10 patients-17.9%).

The perianal disease was present in 43.1% (25 patients). 
The most frequent diagnoses in these patients are presented 
in Table 2.

In patients with IBD, the most frequent diagnoses were 
cervical abscesses (24.1%), followed by cervical fistulas, 
ulcerative colitis, and Crohn’s disease with the same 
percentage (11%). Some diagnoses occurred exclusively 
in men (perianal abscesses, perianal fistulas, obstructive 
ileus, Fournier’s gangrene, and torsion).

On the other hand, necrosis and intestinal bleeding 
occurred exclusively in women. Ulcerative colitis was more 
common in women than in men, and 33patients (56.9 %) 
with IBD did not have a perianal disease.Conversely, a 
high percentage (25 patients-43.1%) had perianal disease. 
Most cases of cervical disease were recorded in the 31-
40 and 61-70 age groups. The perianal disease occurred 
overwhelmingly in men (24/25).

A statistically significant difference was recorded between 
men and women in the occurrence of cervical disease 
(Continuity Correction value= 57.145, p<0.001). Men in 
the sample were 20 times more likely than women to have 
perianal disease (OR=20). Since the confidence interval 
does not include unity, the value of the relative odds ratio 
differs from 1 with at least 95% confidence.

The most frequent operations were fistula resection, ligation, 
scraping-biopsy (24.1%), opening-drainage (22.4%), and 
typhlostomy, colostomy, ileostomy, sigmoidostomy (17.24%).

The most frequent operation in men was opening-drainage 
and fistula resection, ligation, and scraping biopsy, and in 
women typhlostomy, colostomy, ileostomy, sigmoidostomy, 
and colectomies. Most patients with IBD underwent general 
anesthesia (93.1%), while much smaller percentages were 
recorded under spinal anesthesia (3.4%) and local anesthesia 
and intoxication (1.7%).

General anesthesia was the most common choice of 
anesthesia in patients with IBD,concerning both sexes 
and all age groups, being the exclusive form of anesthesia 
in women and in some age groups (41-50 years and 51-
60 years).
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table 1. Patients’ characteristics in the total sample

Frequency Percentage %

Hospital

University General Hospital of Ioannina 915 62.5%

GHI «G. Chatzikosta» 549 37.5%

Gender

Man 1082 73.91%

Woman 382 26.09%

Age group

Newborn -10 years old 24 1.7%

11-20 old 48 3.4%

21-30 old 181 12.9%

31-40 old 266 19%

41-50 old 327 23.3%

51-60 old 237 16.9%

61-70 old 178 12.7%

71-80 old 100 7.1%

81-90 old 36 2.6%

91-100 old 5 0.4%

Diagnosis

Perianal fistulas 609 41.6%

Perianal abscess 500 34.2%

Stenosis 20 1.4%

Obtructive ileus 78 5.3%

Gangrene Fournier 27 1.8%

Ulcerative colitis 20 1.4%

Crohn disease 20 1.4%

Necrosis 43 2.9%

Rupture of intestine 23 1.6%

Colitis 4 0.3%

Intestinal bleeding 14 1%

Ileum 31 2.1%

Appendectomy 33 2.3%

Granulation 2 0.1%

Twist 21 1.4%

Orthovaginal fistula 3 0.2%

Colostomy 2 0.1%

Intestinal fistula 7 0.5%

Inflammations 5 0.3%

Orthocystic fistula 0.1%

dIscUssIoN
In the present research, the data from surgical operations 

of patients with inflammatory bowel disease in the 
prefecture of Ioannina were examined. The data came 
from file research in the two hospitals of the prefecture 
of Ioannina (University General Hospital of Ioannina 
and GHI “G. Chatzikosta”). All cases operated on for 
gastrointestinal reasons at the above hospitals and 
covering a very long period of 38 years (from 1980 to 

2018) were examined. The key finding is that a very 
small percentage of these cases involved inflammatory 
bowel disease. Specifically, from the total of operated 
cases (1464) only 58 patients (3.96%) suffered from 
inflammatory bowel disease (ulcerative colitis and Crohn’s 
disease).This finding shows that possibly the prevalence 
of inflammatory bowel diseases in the Ioannina region 
is low and the number of patients with such diseases 
requiring surgical treatment is limited.
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table 2. Diagnosis of patients with IBD

Frequency rate %

Perianal fistulas 11 19%

Perianal abscess 14 24,1%

Stenosis 3 5,2%

Obstructive ileus 3 5,2%

Gangrene Fournier 2 3,4%

Ulcerative colitis 11 19%

Crohn disease 11 19%

Necrosis 1 1,7%

Intestinal bleeding 1 1,7%

Twist 1 1,7%

Total 58 100%

Fig. 1. Perianal disease by gender.

Fig. 2. Perianal disease by patients’ gender with ID.
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Consequently, there is adequate management and treatment 
of these diseases in a conservative way and medical treatment 
[17]. So, there is close monitoring and long-term care of 
patients with inflammatory bowel disease in the area. This is 
also achieved by the semi-urban character of the area covered 
by the two hospitals.Patients have easy and immediate 
access to these hospitals, and continuity of care is ensured 
over time. This has a positive effect on the functioning of 
the health system, as patients with inflammatory bowel 
disease do not need to travel to large urban centers,since 
monitoring,management, and treatment of their disease,is 
achieved close to their place of residence.In this way, the 
large hospitals of Attica are decongested, and financial 
resources are saved for the health care system as wellas for 
the patients themselves.Most patients with IBD came from 
the University General Hospital of Ioannina, a finding that 
is to be expected, as University Hospitals manage a larger 
number of patients for all diseases every day.

Both men and women who were hospitalized at the 
GHI “G. Hatzikosta” was older than the patients treated at 
the University General Hospital of Ioannina.Most of the 
patients were men, and the mean age of IBD patients was 
approximately 49.5 years (Mean=49.63, SD=16.48). Regarding 
the age variable, the youngest age was 25 years and the 
oldest was 77 years, so, an age range of 52 years was recorded, 
with most patients with IBD belonging to the age group 
of 31-40 years (19.6%). These findings are compatible with 
what is reported in the international literature, according 
to which the disease affects people of any age, but mainly 
people of young productive age.Furthermore, although IBDs 
can be diagnosed at any age (from infancy to the eighth 
decade of life), most new diagnoses occur in adolescence 
and early adulthood (Loftus, 2004). But this concerns the 
age of initial diagnosis and not the age of examination and 
submission to surgical treatment.In patients with IBD, the 
most frequent diagnoses were perineal abscesses (24.1%), 
followed by perineal fistulas, ulcerative colitis, and Crohn’s 
disease with the same percentage (11%).

Some diagnoses occurred exclusively in men (perianal 
abscesses, perianal fistulae, obstructive ileus, Fournier’s 
gangrene, and torsion). On the other hand, necrosis and 
intestinal bleeding occurred exclusively in women. Ulcerative 
colitis was more common in women than in men.Most 
of the diagnoses concerned patients from the University 
General Hospital of Ioannina. On the contrary, the stenosis 
was diagnosed two times at the GHI “G. Hatjikosta” and 
one time at the University General Hospital of Ioannina. 
Also, the only case of necrosis and the only case of torsion 
was diagnosed in patients from the GHI “G. Hatzikosta”.

Regarding the relation between IBD and perianal disease, 
it was found that most patients with IBD did not have a 
perianal disease (56.9%), while a high percentage (43.1%) 
had this disease. Several other researchers have pointed 
out that perianal disease affects a significant number of 
patients with Crohn’s disease [18], and its incidence ranges 
from 17% to 43% of patients with this disease [19]. Other 
researchers emphasize that this percentage is up to 47% 
[20] or up to 90% of patients with Crohn’s disease [21]. 

It was also found a greater incidence of perianal disease 
in men. More specifically, men in the sample were 20 times 
more likely than women to develop perianal disease. Different 
results are reported by other researchers [9], pointing out 
that the incidence of the perianal disease is similar in men 
and women,but they further emphasize that women have 
an increased chance of greater complications.

In our study, most cases of perianal disease were recorded in 
the 31-40 and 61-70 age groups. Likewise, in the retrospective 
study by Kühn et al [22], at the Rostock University Hospital, 
the mean age at first operation was 38 years (range: 17 – 
66 years). Also, in Han et al’s research [23], the mean age of 
patients with perianal disease was 33.8 years.Regarding the 
cases of old age, which were recorded with high frequency 
in this research, it is pointed out that they have an increased 
risk for perioperative complications [22].The most frequent 
operations were fistula resection, ligation, curettage-biopsy, 
opening-drainage and typhlostomy, colostomy, ileostomy, 
and sigmoidostomy. The most frequent operation in men 
was opening-drainage and fistula resection, ligation, and 
curettage-biopsy, and in women the typhlostomy, colostomy, 
ileostomy, sigmoidostomy, and colectomies.These data 
provide sufficient evidence regarding the frequency of 
surgery in these patients and their distribution by gender.

Most patients with IBD underwent general anesthesia 
(93.1%), while much smaller percentages were recorded 
under spinal anesthesia (3.4%) and local anesthesia and 
intoxication (1.7%).General anesthesia was the most common 
form of anesthesia in those suffering from IBD for both 
sexes and for all age groups, being the exclusive form of 
anesthesia in women and in age groups of 41-50 years and 
51-60 years. This element enriches the existing knowledge, 
as few studies have examined the issue of anesthesia in these 
surgical cases. Conversely, the topic of anesthesia has been 
extensively examined in diagnostic procedures [19,24, 25].

Regarding the advantages of this study, the main ones 
are the following: First, the subject examined covers a 
large gap in the scientific literature and presents originality 
for the Greek data. It enriches the existing knowledge 
about the specific scientific field and creates questions 
for its further investigation. So, its contribution to the 
promotion of scientific knowledge is judged to be sufficient 
and important.

Second, evidence was examined over a long period of 
approximately 38 years. Based on the type of research 
(archive research), a simple sample examination of the 
data under study was not done, but a complete inventory 
of them.In other words, all the recorded cases of IBD in the 
two hospitals of the Prefecture of Ioannina for the above 
time (1980-2018) were examined. The complete recording 
helps to overcome the disadvantages that come from 
the sampling surveys (representativeness of the sample, 
reduction of the conclusions to the population, etc.).

On the other hand, a key limitation of the research is the 
fact that only the variables for which there were already 
recorded data were examined. But this is an inherent 
disadvantage of the relevant research (archive research) 
and there was no possibility of overcoming it.Thus, data 
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were recorded on only certain variables of interest and the 
researcher was not able to study additional data of interest.

The subject of the present research can be examined in the 
future with various other research designs, for example with 
prospective or retrospective studies or with a comparison 
between patients with ulcerative colitis and Crohn’s disease.
Some additional variables (e.g., disease outcome, quality of 
life, etc.) could also be examined, which were not evaluated 
in the present study due to their nature (archive study with 
specific recorded variables). Would also be of particular 
interest a further examination of certain demographic 
and medical characteristics (eg gender, type of surgery) 
associated with perianal disease in IBD and its prognosis 
and outcome.Finally, the issue could also be examined in 
comparison with groups of patients with IBD but without 
perianal disease, to evaluate possible significant differences.

coNcLUsIoNs 
This long-term study of the data of patients who are 

monitored over time showed that the possibility of surgery 
in patients with IBD is mitigated when there is systematic 
monitoring and multifaceted therapeutic treatment.The 
perianal disease which appeared more often in men shows 
that it can be diagnosed early and at an early stage and with 
the new minimally invasive techniques the patient with IBD 
can be treated with a better quality of life.The results obtained 
from the present study provide sufficient information for 
the surgical treatment of IBD patients with perianal disease. 
Therefore, they can be used to further evaluate them and make 
recommendations for the optimal care of these patients.The 
results can be used by health professionals for the supportive 
care and management of these patients, with the goal of 
maintaining and improving their quality of life.
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tHE NEUroloGiCal MaNiFEStatioNS aNd FUNCtioNal 
iNdEPENdENCE iN PatiENtS witH ENCEPHaloPatHiES 
oF diFFErENt tyPES
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I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY OF THE MINISTRY OF HEALTH OF UKRAINE, TERNOPIL, UKRAINE

AbstrAct
Aim: To access the neurological manifestations and activities of daily living in patients with encephalopathy of one of the following 
types: post-infectious, chronic traumatic encephalopathy, alcohol-induced, and microvascular ischemic disease of the brain.
Materials and Methods: In the period of 2021-2022 we examined 520 patients, who signed the informed consent, taking into 
account their age, sex, occupation, the cause, and the disease duration. Such parameters were evaluated, as the data of neurological 
manifestations, the activities of daily living (Barthel index), cognitive functioning (MoCA-test), and statistical methods (Statistica 13.0).
results: A probable influence of the age factor on the frequency of occurrence of different types of encephalopathies was established 
(χ2=235.05; p<0.001). The cognitive impairment was diagnosed in 53.79 % of patients with CTE, 66.21% with SVD, and 58.82% with 
AE.  40% of patients with CTE are dependent on their activities of daily living, among patients with SVD – 31,72 %, among patients 
with AE – 44.12%, among patients with PIE – 53.91%. 17.97% of patients with PIE had moderate dependence by the Barthel index. 
Thus, the severity of disability doesn’t depend on the age or sex of patients but is correlating with the duration of the disease.
conclusions: The neurological manifestations in patients with encephalopathies and their activities of daily living were studied 
profoundly and the data obtained opened new directions in the following research.

Key words: encephalopathy, TBI, cognitive functioning, microvascular ischemic disease, Barthel index

INtrodUctIoN
Encephalopathies – are the diffuse non-inflammatory 

lesions of the brain which cause impaired brain function. 
The question is still open about the common classification 
of encephalopathies, in order to categorize all the types. 
Peculiarities of one encephalopathy course depend on the 
etiological factor and its influence on the pathophysiology 
of the disease course, the rate of progression of the lesion, 
its prevalence, and the predominance of damage to certain 
areas of the brain [1-8].

The statistical analysis of the frequency of different types 
of encephalopathies, performed in 2021-2022 has shown 
the predominance of the main 4 types, as they accounted for 
about 15,20 % of all neurological disorders admitted to the 
hospital in 2021 and 11,37 % in 2022 years. Therefore, such 
types were chosen for further research, as post-infectious, 
chronic traumatic encephalopathy, alcohol-induced, and 
microvascular ischemic disease of the brain.

A growing number of researchers and clinicians are 
indicating that even mild TBI can lead to lasting effects 
and, in some cases, to progressive neurodegeneration 
and chronic traumatic encephalopathy (CTE). CTE is a 
unique neurodegenerative tauopathy, that was first 
described in boxers and later in contact sports athletes, 
military veterans, and civilians exposed to repeated mild 

TBI. The exact mechanism that explains how repeated TBI 
leads to neurodegeneration has not yet been established. 
Morphologically, CTE is characterized by the accumulation of 
phosphorylated tau (p-tau) in apices and perivascular areas, 
microgliosis, and astrocytosis, which leads to progressive 
neurodegeneration [9-12].

Post-infectious encephalopathy (PIE) is a syndrome 
characterized by acute cerebral insufficiency, that is, the 
inability of the brain to provide central regulation of the 
body’s functioning. In infectious patients, encephalopathy 
is caused by a violation of blood circulation, cerebrospinal 
fluid circulation, and brain metabolism as a result of an 
intoxication syndrome against the background of an 
infectious disease and due to a violation of the functions 
of the excretory organs. The mechanism of occurrence of 
post-infectious encephalopathy is caused by a cytokine 
storm, which leads to a violation of the integrity of the 
brain-blood barrier and damage to the brain parenchyma 
[1, 13-18].

Alcohol-induced encephalopathy (AE) is a persistent 
dystrophic lesion of the central nervous system of toxic 
(alcoholic) genesis, which is a consequence of long-term, 
systematic alcohol intoxication. Organic changes in the 
central nervous system at the biochemical and cellular 
level, including permanent disturbances of homeostasis, 
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processes of degeneration, demyelination, and apoptosis. 
Chronic alcoholism leads to brain damage and a number of 
psycho-neurological manifestations, which include cognitive 
dysfunction, Wernicke-Korsakoff syndrome, alcoholic 
cerebellar degeneration, and alcoholic dementia [6, 19-21].

The microvascular ischemic disease of the brain (or 
cerebral small vessel disease, (SVD)) is a slowly progressive 
insufficiency of blood supply to the brain, which leads to 
the development of multiple small focal necroses of brain 
tissue and is manifested by gradually increasing defects 
in brain functions. At the same time, on the one hand, 
chronic cerebrovascular insufficiency is a risk factor for 
the development of acute cerebrovascular disorders, on 
the other hand, it is the cause of the gradual increase in 
various neurological and mental disorders. Among the main 
etiological forms of SVD, atherosclerotic, hypertensive, and 
mixed etiologies are distinguished, although, by definition, 
other causes leading to chronic vascular cerebral insufficiency 
(vasculitis, rheumatism, blood diseases) are also possible.  
[3, 22-29].

 A promising direction of research remains the elucidation 
of theoretical and practical issues related to the problems of 
studying clinical and neurological peculiarities of different 
types of encephalopathies, and the impact of these signs 
on the patient’s activity of daily living and social functioning 
and prognosis [25, 27, 29]. 

AIM
The aim was to access the neurological manifestations and 

activities of daily living in patients with encephalopathy of 
one of the following types: post-infectious, chronic traumatic 
encephalopathy, alcohol-induced, and microvascular ischemic 
disease of the brain.

MAterIALs ANd MetHods
In the period of 2021-2022 we examined 520 patients, 

who were undergoing the treatment in Communal 
Non-commercial Enterprise “Ternopil Regional Clinical 
Psychoneurological Hospital” of Ternopil Regional Council. 
The patients previously signed the informed consent. The 
age, sex, occupation, possible cause, and disease duration 
were taken into the account.  The following distribution of 
encephalopathies was found: CTE (n=145), SVD (n=145), АЕ 
(n=102) та PIE (n=128). It was established that the percentage 
of males was 69.6 (n=362), and the percentage of females 
was 30.4 (n=158). The age of patients was analyzed due 
to the World Health organization’s standard classification 

(young age is from 25 to 44, middle age is 44-60, elderly 
age is 60-75, senile age is 75-90 years).  The duration of 
the disease was classified by the following time intervals: 
up to 1 year, 1-5 years, 6-10 years, and more than 10 years.

The study was carried out in accordance with the Helsinki 
Declaration and was approved by the university ethics 
committee. Full clinical and neurological examinations 
were performed in order to mark out the main complaints, 
focus on the neurological syndromes, and distinguish the 
main pathology or reason, which led to encephalopathy. 
The patient’s physical independence in every-day-life was 
evaluated by means of the Barthel index, which accesses 
the activities of daily living. The cognitive functioning and 
severity of impairment were detected by the Montreal 
Cognitive Assessment (MoCA-test). We used (Statistica 13.0). 

The results of the study were processed using Microsoft 
Excel. For the statistical analysis, we used the advanced 
analytics software package Statistica originally developed 
by StatSoft.  

resULts
During the distribution of patients with different types 

of encephalopathies depending on the age category, a 
probable influence of the age factor on the frequency 
of occurrence of different types of encephalopathies 
was established (χ2=235.05; p<0.001). In particular, in 
the group of patients with CTE, young people probably 
predominated (57.24%), in the group of patients with 
SVD – elderly (48.79%), in the group of patients with AE 
– middle-aged (53.92%) and in the group of patients with 
PIE is young (49.22%). 

Analyzing the distribution of patients with various types 
of encephalopathies by age, characteristic differences 
were statistically significant (Table 1). 

In particular, the age of patients with CTE was probably 
lower than that of patients with SVD (by 64.34%), AE (by 
26.23%) and PIE (by 14.65%). In turn, patients with SVD 
were the oldest, their age statistically significantly exceeded 
the age of patients with AE by 30.19% and the age of 
patients with PIE by 43.34%. It should also be noted that 
the age of patients with AE probably exceeded the age 
of patients with PIE by 10.10%. During the distribution 
of patients with different types of encephalopathies 
depending on the age category, a probable influence of 
the age factor on the frequency of occurrence of different 
types of encephalopathies was established (χ2=235.05; 
p<0.001).In particular, in the group of patients with CTE, 

Group
the age interval

age, years р
Min Max

CTE 18 66 40,41±12,18

р1-2, 1-3, 1-4, 2-3, 2-4, 3-4 <0,05*
SVD 39 88 66,41±9,90

AE 22 79 51,01±10,11

PIE 17 82 46,33±15,39

table 1. The distribution of patients with encephalopathies by age

Note. * − statistically significant result.
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young people probably predominated (57.24%), in the 
group of patients with SVD – elderly (48.79%), in the group 
of patients with AE – middle-aged (53.92%) and in the 
group of patients with PIE is young (49.22%).

The type of activity and education of the patients were taken 
into account, which turned out to be likely influencing factors 
in patients with various types of encephalopathies (χ2=15.92; 
p<0.05 and χ2=14.82; p=0.002, respectively). A probable 
predominance of unemployed persons was established in all 
observation groups. Regarding the type of activity, among 
patients with various types of encephalopathies, the highest 
percentage of mental work (21.88) was recorded in the PIE 
group, and physical work was recorded equally in the CTE 
group (11.03%) and the PIE group (10.94%).

Analyzing the duration of the disease in patients with 
various types of encephalopathies, a predominance of 
individuals with catamnesis up to 1 year was established 
among patients with SVD (15.86%), AE (36.27%) and PIE 
(51.56%); within 1-5 years – among patients with CTE (30.34%). 
It is also worth noting the small number of patients with 
SVD (6.21%) and PIE (4.69%), whose catamnesis was 6-10 
years. As for patients with a disease duration of more than 
10 years, their number was almost the same in the CTE, 
AE, and PIE groups and slightly lower in the SVD group.

Analyzing the presence/absence of concomitant somatic 
diseases in patients with various types of encephalopathies, 
the presence of comorbid pathologies was established 
in 32.41% of patients with CTE, 91.03% of patients with 
SVD, 70.59% of patients with AE, and 60.94% of patients 
with PIE. The frequency of registration of concomitant 
somatic diseases in patients with SVD probably exceeded 
the similar indicator of patients with AE and PIE.

In the structure of comorbidity of encephalopathies, 
cardiovascular diseases (CVD), diseases of the digestive 
tract, COPD, and other diseases of the respiratory system, 
endocrinopathy prevailed; diseases of the eyes, genitourinary 
system, and rheumatological pathology were significantly 
less common.

The most common complaints of patients are shown 
in Figure 1.

Analyzing the syndromes of patients with various types 
of encephalopathies, such were detected most often in the 
group of patients with CTE: cephalgic (96.55 %), asthenic 
(73.79 %), cognitive impairment (53.79 %) and cerebellar 
ataxia (34.48 %), pyramidal insufficiency (46.21%).

In the group of patients with SVD: cephalgic (70.34%), 
extrapyramidal (60.00%), vestibular (61.38%), and asthenic 
(53.79%) syndromes were most often registered, as well 
as the syndrome of cognitive disorders (66.21%).

In the group of patients with AE, the syndrome of cognitive 
disorders (58.82%), convulsive (31.37%), amiostatic (37.25%), 
and emotional lability (30.39%) dominated.

In the group of patients with PIE, cephalgic (59.38 %), 
asthenic (73.44 %), meningeal (43.75 %) syndromes, pyramidal 
insufficiency (55.47 %), as well as motor syndromes (motor 
neuron lesion syndrome) (32.81 %) and sensory (38.28%) 
disorders, cerebellar ataxia (37.50%).

A statistically significant difference in the frequency 
of registration of cephalgic syndrome in patients with 
various types of encephalopathies was established 
(χ2=148.93; p<0.001). In patients with various types of 
encephalopathies, a statistically significant difference 
in the frequency of registration of the syndrome of 
cognitive disorders was found (χ2=43.04; p<0.001). At 

Fig. 1. The complaints, predominating in the patients with CTE, AE, SVD, PIE.
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the same time, in the group of patients with SVD, the 
syndrome of cognitive disorders was registered more 
often than in the group with CTE – by 12.42% and PIE – by 
38.03%, p<0.05. A statistically significant difference in the 
frequency of registration of cerebellar ataxia in patients 
with various types of encephalopathies was established 
(χ2=23.14; p<0.001). Thus, the frequency of registration 
of this syndrome in patients with TE and PIE practically 
did not differ and exceeded SVD data by an average of 
20%. A statistically significant difference in the frequency 
of registration of extrapyramidal syndrome in patients 
with various types of encephalopathies was established 
(χ2=32.37; p<0.001). At the same time, with SVD, the 
percentage of patients with diagnosed extrapyramidal 
syndrome probably exceeded the data of the group with 
CTE – by 26.21% and PIE – by 31.09%, p<0.05. In patients 
with various types of encephalopathies, a statistically 
significant difference in the frequency of registration of 
vestibular syndrome was also found (χ2=75.32; p<0.001). 
At the same time, with SVD, the percentage of patients 
with vestibular syndrome probably exceeded the data 
of the group with CTE – by 15.17%, AE – by 48.63%, and 
PIE – by 37.16%, p<0.05. Seizure syndrome also reliably 
differed in the frequency of diagnosis among the studied 
encephalopathies (χ2=42.77; p<0.001) with the highest 
frequency of registration in patients with AE, which 
probably exceeded the data of SVD by 29.99% and PIE 
by 11.06%, p <0.05. In patients with various types of 
encephalopathies, the presence of a statistically significant 
difference in the frequency of registration of movement 
disorder syndrome was also found (χ2=31.56; p<0.001). 
In patients with PIE, this percentage exceeded the data 
of the group with CTE – by 12.12%, AE – by 25.91%, and 

PIE – by 18.10%, p<0.05. The frequency of meningeal 
syndrome in patients with PIE was probably higher than 
in patients with AE by 35.91%, p<0.05.

It should be noted that analyzing the syndromes of 
patients with various types of encephalopathies revealed 
a number of syndromes that are unique to patients with 
a certain type of encephalopathies. In particular, epileptic 
syndrome was recorded in patients with CTE, apraxia 
–  in patients with SVD, amiostatic, emotional lability, 
psycho-organic, general cerebral, delirious syndrome, 
vegetative-vascular disorders, cortical-sensitive ataxia, 
cerebellar- sensitive ataxia – with AE, in patients with 
PIE – prosoparesis, myopathic syndrome, as well as the 
syndrome of pelvic disorders.

Analyzing the distribution of patients with various types 
of encephalopathies according to functional incapacity in 
everyday life according to the Barthel scale, it was established 
that among patients with CTE, 60.00% were completely 
independent of the help of others, among patients with 
SVD – 68.28%, among patients with AE – 55.88%, among 
patients with PIE – 46.09% (Table 2). 

Mild dependence in daily life was found in 28.28% of 
patients with CTE, 19.31% of patients with SVD, 28.43% of 
patients with AE and 35.94% of patients with PIE. Moderate 
dependence in everyday life was found in 11.72% of 
patients with CTE, 12.41% of patients with SVD, 15.69% 
of patients with AE, and 17.97% of patients with PIE. At 
the same time, statistically significant differences were 
found only between the groups of patients with SVD 
and PIE. It should be noted that there were no persons 
with pronounced/complete dependence in everyday life 
according to the Barthel scale among the patients of all 
observation groups.

Khrystyna V. Duve, Svitlana I. Shkrobot

table 2. The distribution of patients with encephalopathy by the activity in daily living (Barthel index)

Grade of dependence
CtE Svd АЕ PiE

χ2, p
n % n % n % n %

Totally independent (100 points) 87 60,00 99 68,28 57 55,88 59 46,09 χ2 1-2=3,25; р 1-2=0,197;
χ2 1-3=0,89; р 1-3=0,645;
χ2 

1-4=5,52; р 1-4=0,063;
χ2 2-3=4,08; р 2-3=0,130;

χ2 
2-4=14,11; р 2-4<0,001*;

χ2 
3-4=2,23; р 3-4=0,327

Mild dependence (91−99 points) 41 28,28 28 19,31 29 28,43 46 35,94

Moderate dependence  
(61−90 ponts) 17 11,72 18 12,41 16 15,69 23 17,97

Severe dependence (21−60 points) 0 0 0 0 0 0 0 0

Fully dependent (0−20 points) 0 0 0 0 0 0 0 0
Note 1. χ2 – Pearson’s criteria, р – level of significance. 
Note 2. * − statistically significant result.

table 3. The results of cognitive function testing in patients with encephalopathy (by MoCA test)

Group of patients
MoCa-test results interval

average MoCa-test р
Min Max

CTE 15 28 23,99±2,40
р1-2, 1-3, 2-4, 3-4 <0,001*

р1-4, 2-3 >0,05

SVD 7 28 21,26±4,06

AE 7 27 21,74±4,24

PIE 16 29 23,48±3,33
Note. * − statistically significant result.
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Analyzing the average number of points gained on the 
MOCA-test in patients with various types of encephalopathies, 
weak cognitive impairments were found in patients of all 
studied groups (Table 3). 

At the same time, statistically significant differences were 
found between groups of patients with CTE and SVD and 
AE; SVD and PIE; AE and PIE.

During the distribution of patients with different types 
of encephalopathies depending on gender, no probable 
influence of the gender factor and age on the degree 
of dependence on external assistance in everyday life 
according to the Barthel scale in patients of all observation 
groups was established (CTE (χ2=4.20; p=0.123); SVD 
(χ2=1.90; p=0.386); AE (χ2=0.96; p=0.619); PIE (χ2=3.96; 
p=0.138)) The assessment of functional disability in 
everyday life according to the Barthel scale, depending 
on the age category, did not show statistically significant 
differences in patients with CTE (χ2=6.15; p=0.188); 
SVD (χ2=9.23; p=0.161) and AE (χ2=3.81; p=0.703). As 
for patients with PIE, it has been established that the 
age category has a probable influence on the degree 
of functional incapacity in everyday life, in particular, 
the predominance in patients aged 60-74 years of light 
dependence on external assistance, and in the age 
category of 45-59 years – moderate dependence on 
external assistance (χ2=14.21; p=0.027))

The assessment of functional disability in everyday life 
according to the Barthel scale in patients with various 
types of encephalopathies depending on the duration 
of the disease indicates a probable influence of the 
catamnesis factor only in patients with SVD. In particular, 
in the group of patients with catamnesis up to 1 year, mild 
dependence on external assistance in everyday life was 
found in 16.13%, and moderate – in 4.84% of people; in 
the group of patients with catamnesis of 1-5 years, mild 
dependence on external assistance in everyday life was 

found in 7.32%, and moderate – in 17.07% of people; in the 
group of patients with catamnesis aged 6-10 years, mild 
dependence on external assistance in everyday life was 
found in 11.11%, and moderate dependence in 22.22% of 
people; in the group of patients with catamnesis for more 
than 10 years, mild dependence on external assistance in 
everyday life was found in 42.42%, and moderate dependence 
in 18.18% of people (Table 4).

dIscUssIoN
The multifariousness of neurological signs and syndromes 

is typical for patients with post-infectious, chronic traumatic 
encephalopathy, alcohol-induced, and microvascular 
ischemic disease of the brain. Some of the syndromes 
may be unique and typical for a certain encephalopathy, 
for example, seizure and amiostatic syndromes were found 
in patients with CTE, apraxia – in SVD, amiostatatic and 
different types of ataxia – in AE, while in case of PIE – 
prosoparesis, myopathic syndrome, and pelvic disorder 
were found.  

As the study has shown, weak cognitive impairments were 
predominating in patients of all studied groups. Cognitive 
dysfunction is affecting the day-to-day functioning of the 
patient and evokes decreasing in the patient’s quality of 
life [13, 25].  

Despite the fact, that those syndromes, predominating 
in the majority of patients, don’t cause disability, however, 
40% of patients with CTE are dependent in their activities 
of daily living, among patients with SVD – 31,72 %, among 
patients with AE – 44.12%, among patients with PIE – 
53.91%. Thus, the severity of disability doesn’t depend 
on the age or sex of patients but is correlating with the 
duration of the disease in a group with SVD.

 Therefore, future studies should analyze the other 
correlations, such as the correlation of the disability level 
from the neurological syndromes and neuroimaging data. 

table 4. The assessment of dependence in activities of daily living (Barthel index) according to the disease duration

type  
of encephalopathy

level  
of dependence

disease duration (years)

up to 1 tyear 1-5 6-10 > 10 

n % n % n % n %

CTE
Mild 6 26,09 13 29,55 8 21,05 14 35,00

Moderate 4 17,39 5 11,36 3 7,89 5 12,50

χ2=3,74; p=0,712

SVD
Mild 10 16,13 3 7,32 1 11,11 14 42,42

Moderate 3 4,84 7 17,07 2 22,22 6 18,18

χ2=23,40; p<0,001*

АЕ
Mild 8 21,62 8 34,78 4 26,67 9 33,33

Moderate 6 16,22 5 21,74 2 13,33 3 11,11

χ2=3,07; p=0,799

PIE
Mild 26 39,39 6 33,33 4 66,67 10 26,32

Moderate 8 12,12 4 22,22 1 16,67 10 26,32

χ2=6,96; p=0,325
Note. * − statistically significant result.
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The role of genetic polymorphisms in the patogenesis of 
encephalopathy should be investigated thoroughly. As 
due to several studies, inflammation, oxidative stress, and 
apoptosis, which are happening during certain periods of 
encephalopathy, may be modified by genetic variability [3, 
5, 8, 30, 31]. Such valuable data would also let us to apply 
various statistical methods in order to predict the prognosis.

coNcLUsIoNs
This research shows the diversity of neurological manifestations 

in patients with the following encephalopathies: post-infectious, 
chronic traumatic encephalopathy, alcohol-induced, and 
microvascular ischemic disease of the brain. The activities of 
daily living were studied profoundly and the data obtained 
opened new directions in the following research.
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AbstrAct
Aim: The study aims to investigate the effect of solute carriers organic anions transporters 1B1 (SLCO1B1) gene polymorphisms 
rs4149056, rs2306283, rs55901008, and rs729559745 in a sample of patients with dyslipidemia, and relate it to atorvastatin response 
and associated myopathy. 
Materials and Methods: A cross sectional enrolled 200 patients both males and females of Arabic race, Iraqi nationality aged between 
30-65 years. The patients were divided into two groups: Group 1 (Atorvastatin responders and tolerant), Group 2 (Atorvastatin non 
responder and intolerant). Blood samples collected from the patients for biochemical studies and analyzed statistically by Student 
T-test and Chi-square, and DNA extracted for polymerase chains reactions (PCR). 
results: The results showed insignificant association P≥0.05 between the demographic characteristics of the study population with 
different genotypes, and significant difference P<0.05 in the biochemical parameters regarding (T-cholesterol, triglycerides, low 
density lipoproteins, and Creatine kinase-MM) when comparing the two groups. Odds ratio (OR) with confidence intervals CI (95%) 
used to evaluate the risk association to develop myopathy and poor response to atorvastatin therapy show relevant association 
for CC and CT genotype of rs4149056, while rs2306283 GG genotype show low association, also rs55901008 show low association 
for CC genotype, and moderate association for rs72559745 genotypes GG, AG. 
conclusions: The mutant allele’s genotypes of rs4149056, rs55901008, and rs72559745, and the wild allele genotype of rs2306283 
show significant association with the development of poor response to atorvastatin and elevated the level of CK-MM plasma 
concentration.

Key words: dyslipidemia, myopathy, atorvastatin, SLCO1B1 gene polymorphism

INtrodUctIoN
Dyslipidemia is a significant risk factor for both stroke and 

coronary artery disease. Hydroxy-methyl glutaryl coenzyme 
A reductase inhibitors, like atorvastatin used for management 
despite the inter-individual variability, like the influx carrier 
organic anion transporter polypeptides (OATP1B1) genetic 
polymorphisms. Numerous genetic and acquired diseases 
that characterized by elevated lipid levels in the body are 
referred as dyslipidemia. Although dyslipidemia does not often 
result in severe symptoms on its own, this underlying illness 
frequently leads to major problems that may be cause death 
[1]. Strong evidence supports the use of moderate-dose statins 
as the most effective primary preventive therapy for high-
risk individuals, with relative risk reductions in cardiovascular 
events and death of 20% to 30% over five years [2]. Statins 
reduce LDL-C and total cholesterol by preventing the reductase 
enzyme for 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA). 

Numerous researches have conclusively revealed that different 
statins may reduce the levels of LDL-C, limiting the disease 
progression and mortality of ASCVD and lowering the risk for 
developing CVD in those with elevated LDL-C. Statins remain 
the corner stone of dyslipidemia management [3]. Numerous 
researches have shown that variations in genes related to the 
pharmacokinetics are responsible for variation in effectiveness 
of statin across people. The variations in genetics of drug 
transporters gene and drugs metabolizing enzymes (phase 1 
and phase 2) can play an important role within hepatocytes 
and plasma atorvastatin concentration, and then in the clinical 
response to the atorvastatin, as atorvastatin metabolized 
initially in the liver and inhibits “HMG-CoA reductase” by its 
major mechanism of action. Variations in genetics of efflux 
transporters, and influx transporters, including solute carrier 
organic anions transporters families member 1B1 (SLCO1B1) 
genes mutations, was linked to altered statin pharmacokinetics 
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and diminished statin-induced lipid-lowering effects [4]. It 
has been suggested that atorvastatin serve as OATP1B1 
probe substrates. Hepatocytes and enterocytes both absorb 
atorvastatin up taken from the intestinal lumen through 
OATP1B1 encoded by SLCO1B1. As a result, any variation that 
modifies OATP1B1 activity affects atorvastatin plasma levels 
[5]. Statin-associated muscle symptoms (SAMS), despite the 
fact that there are numerous well-documented advantages 
of statin for cardiovascular health, still frequently observed 
clinically by incidence range 10%-29% which represent the 
most frequent cause of poor adherence and discontinuation 
of therapy. The causes are complicated, and genetically related 
factors very certainly contribute. Mitochondrial dysfunction 
induced by statin considered as a plausible evidence, but 
the pathophysiology and processes behind it are still poorly 
understood [6]. 

AIM
The present study aimed to investigate the distributive 

characteristic of solute carriers organic anions transporters 1B1 
(SLCO1B1) gene polymorphisms and relate it to atorvastatin 
response and associated myopathy. By detecting the presence 
and frequency of four registered polymorphisms in SLCO1B1 
(rs4149056, rs2306283, rs55901008, and rs729559745) in 
a sample of patients with dyslipidemia in Iraq.

MAterIALs ANd MetHods
The present cross-sectional study, started from April 2021 to 

August 2022, enrolled 200 patients both males and females of 
Arabic race, Iraqi nationality, aged between 30-65 years at Kerbala 
heart disease center. Included are patients with dyslipidemia 
and using atorvastatin as the primary pharmacologic agent in 
their treatment plan for at least 6 months. While the excluded 
patients with chronic liver and renal problems, uncontrolled 
diabetes mellitus, familial hyperchlestolemia, hypothyroidism 
or myxedema, those have mental retardation, and patients 
taking any drugs that have interaction with atorvastatin. The 
patients were divided into two groups: 

Group 1 (Atorvastatin responders and tolerant) were 
130 patients, 60 men and 70 women. Those patients 
(responder) that achieved normal lipid profile after 6 months 
of atorvastatin monotherapy, and tolerant patients were 
defined as those treated with atorvastatin daily reporting 
no myalgia, and their CK-MM level with in the normal range.

Group 2 (Atorvastatin non-responder and intolerant) were 
70 patients, 32 men and 38 women. Those patients for whom 
atorvastatin therapy dose not achieve the normal level of lipid 
profile after 6 months of atorvastatin monotherapy, and they 
are atorvastatin intolerant (patients who reporting myalgia 
as an adverse effects during the atorvastatin treatment, and 
their CK-MM level higher than normal. 

BLOOD SAMPLING
Five milliliters of blood were aspirated from an anti-cubital 

vein for DNA extraction and biochemical tests for lipid profile 
(T-cholesterol, LDL, TG, and HDL) by using an in vitro enzymatic 
quantitative colorimetric method and the muscle enzyme 
Creatine Kinase (CK-MM) by Eliza technique. From all participants, 
blood samples were taken following an 8-hour fasting.

GENOMIC STUDy
DNA was extracted from blood specimens using the kit 

(mini) for genomic DNA extraction (Frozen Blood). Procedure 
carried out depending on the instructions of the company. 
Polymerase Chains Reactions (PCR) is a powerful technique 
in molecular biology to amplify a specific region from a DNA 
strand across several orders of magnitude, generating thousands 
to millions of copies of a particular DNA sequence. The three 
main levels in PCR technique involve - annealing, denaturation, 
and extensions. PCR is suitable in the investigations single-
nucleotide polymorphisms SNPs detection [7]. A quick and 
affordable way to genotype SNPs is using the tetra-primers 
ARMS-PCR assay. Four primers used in one PCR, then only gels 
electrophoresis to be performed thereafter. The optimization 
stage, however, may be time- and labor-intensive. Tetra ARMS-
PCR performance may compromise for SNPs detection within 
regions of DNA rich in guanine and cytosine as well as for 
samples with unpurified DNA [8].

STATISTICAL ANALySIS
Data of the present study was represented as mean 

± standard deviation (SD). Statistical Package for Social 
Science (SPSS) version 25 used to perform the statistical 
analysis. Student T-test and Chi-square tests were used for 
comparing demographical and categorical parameters 
between the two groups of dyslipidemia patients also the 
biochemical parameters between the two groups compared 
by student T-test. Odds ratio with confidence interval 95% 
used to evaluate different alleles and the associated risk 
of poor response to treatment and myopathy. 

ETHICAL APPROVAL
The study was conducted after approval of the scientific 

and ethical committees in the faculty of Medicine, University 
of Kufa, Iraq, (EC 141/2022).

resULts
Demographic (age, bmi, gender) parameters for the 

dyslipidemia patients: the results of this study show that there 
is insignificant association (P≥0.05) between the demographic 
characteristics of the study population (Tables 1, 2).

The findings (Tables 1, 2) of the present study indicate 
there is insignificant association (P≥ 0.05) between the 
demographic characteristics of the study population 
(dyslipidemia patients) for both responders and non-
responders groups, regarding (age, weight, height, body 
mass index, and gender), but the prevalence of dyslipidemia 
associated with older ages, and higher BMI greater than 30.

The findings of the present study (Table 3) indicates that 
there is significant different (P<0.05) in the biochemical 
parameters regarding (T-cholesterol, triglycerides, low density 
lipoproteins, and creatinine kinase-MM) when comparing 
the two groups, the levels of these parameters is highly 
elevated in the non-responders group, with exception of 
(high density lipoprotein) level that show insignificant 
differences when the two groups are compared.

Odds ratios and confidence intervals 95% for the slco 1b1 
gene polymorphisms (rs4149056, rs2306283, rs55901008, 
and rs72559745); odds ratio with confidence intervals 95% 
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table 4. Odds ratio and confidence intervals 95% for rs4149056, rs2306283, rs55901008 and rs72559745 in the study population

variable or (95% Ci) P-value

rs4149056

TT (Wild Type) Ref.* -

CT (Heterozygous) 2.62 (0.51-13.31) 0.243

CC (Homozygous) 4.13 (0.94-18.93) 0.05

rs2306283

AA (Wild Type) Ref.* -

AG (Heterozygous) 0.83 (0.32-2.15) 0.71

GG (Homozygous) 1.25 (0.54-2.91) 0.59

rs55901008

TT (Wild Type) Ref.* -

CT (Heterozygous) 0.76 (0.27-2.17) 0.62

CC (Homozygous) 1.47 (0.68-3.16) 0.31

rs72559745

AA (Wild Type) Ref.* -

AG (Heterozygous) 2.21 (0.79-6.2) 0.13

GG (Homozygous) 2.21 (0.304-16.2) 0.43

* Wild allele for each snp considered the reference for comparisons.

table 3. Comparison of the biochemical parameters in the study population

variables responders Non responders P-value

T. cholesterol 144.54±28.24 256.18±23.41 0.001

Triglycerides 164.07±53.77 281.7±122.4 0.001

High Density Lipoproteins 36.7±9.04 36.91±9.79 0.91

Low Density Lipoproteins 75.36±20.47 170.4±19.99 0.001

Creatinine Kinase-MM 2.98±0.78 22.81±8.16 0.001

Data expressed as Mean ± SD and compared by independent sample T-test, P-value <0.05 significant

table 1. Distribution of gender between groups 

variable responders Non responders P-value

Gender
Male 80 30

0.13
Female 54 36

Total 134 66

table 2. Demographic parameters of the study population 

variables responders* Non responders* P-value

Age 57.73±6.66 58.33±4.3 0.23

Weight 83.07±14.9 80.48±18.75 0.41

Height 1.65±0.09 1.63±0.1 0.66

Body mass index (BMI) 30.65±5.57 30.22±5.83 0.57
*Data expressed as Mean ± SD and compared by independent sample T-test, P-value <0.05 significant

used to evaluate the risk association to develop myopathy 
and poor response to atorvastatin therapy in dyslipidemia 
Iraqi patients (Table 4). 

The results of the present study (Table 4) show strong 
association for the following genotypes (CC) OR 4.13, CI (0.51%-
13.31%), and (CT) OR 2.62, CI (0.94%-18.93%) of rs4149056 
SNP with the risk to develop poor response to atorvastatin 

and myopathy, while for rs2306283 SNP (GG) genotype with 
OR 1.25, CI (0.54-2.91) %have low risk association to develop 
poor response to atorvastatin and myopathy. Table 4 shows 
mild association for rs55901008 (CC) genotype OR 1.47, CI 
(0.27-2.17) %, and insignificant association for (CT) with an OR 
0.76, CI (0.27-2.17) % to develop poor response to atorvastatin 
and myopathy, and moderate association for rs72559745 
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table 5. Mean differences of biochemical parameters in dyslipidemia patients groups and different genotypes of rs4149056 

Parameters Genotype
rs4149056

responder
Mean ± Sd

Non-responder
Mean ± Sd P value

T-cholesterol

«CC» 141.1±28.6 294±5.66 0.001

«CT» 152.38±24.4 257.22±26.03 0.001

«TT» 155±31.67 252.32±20.56 0.001

TG

«CC» 161.02±54.98 311.56±114.86 0.001

«CT» 177.23±53.7 271.5±129.87 0.001

«TT» 160±47.55 259.5±91.22 0.001 

HDL-C

«CC» 36.71±9.78 34.62±6.45 0.47 

«CT» 35.38±4.05 42.89±14.6 0.059

«TT» 39.5±11.29 38.5±3.54 0.73

LDL-C

«CC» 74.17±21.59 172.51±22.35 0.001

«CT» 78±16.67 168.66±19.71 0.001

«TT» 71.8±11.76 167±0 0.001

CK-MM
«CC» 3.05±0.8 25.75±10.25 0.001

«CT» 2.83±0.71 21.47±7.87 0.001
«TT» 2.73±0.85 23.09±8.43 0.001

table 6. Mean differences of biochemical parameters in dyslipidemia patients groups and different genotypes of rs2306283

Parameters Genotype
rs2306283

responder
Mean ± Sd

Non-responder
Mean ± Sd P value

T-cholesterol

AA 161±27.81 259.5±24.13 0.001

GA 144.57±28.1 250±20.28 0.001

GG 139.34±27.21 257.74±25.08 0.001

TG

AA 176.27±50.85 323±138.96 0.001

GA 156.29±46.75 277.83±126.32 0.001

GG 164.91±58.99 265.53±116.84 0.001

HDL-C

AA 39.64±8.63 32.67±7.94 0.37

GA 36.62±10.6 34±4.66 0.44

GG 35.83±8.19 39.47±11.3 0.61

LDL-C

AA 81.27±27.57 182.17±21.1 0.001

GA 69.1±18.37 164.35±23.07 0.001

GG 77.26±18.77 169.23±17.76 0.001

CK-MM

AA 3.21±0.75 23.17±9.75 0.001

GA 2.82±0.83 21.91±11.27 0.001

GG 3.01±0.76 23.07±6.48 0.001

Data expressed as Mean ± Stander deviation (SD), p< 0.05: statistically significance, studied by the statistical test (independent t – test).

Data expressed as Mean ± Stander deviation (SD), p< 0.05: statistically significance, studied by the statistical test (independent t – test).

genotypes (GG), (AG) with OR 2.21, CI (0.79-6.2 %( to develop 
poor response to atorvastatin and myopathy.

Effects of treatment with Atorvastatin on biochemical 
parameters in dyslipidemia patients with different genotypes 
of SLCO1B1 gene polymorphisms rs4149056 presents table 5.

Effects of treatment with Atorvastatin on biochemical 
parameters in dyslipidemia patients with different genotypes 
of SLCO1B1 gene polymorphisms rs2306283 shows table 6

Effects of treatment with Atorvastatin on biochemical 
parameters in dyslipidemia patients with different 

genotypes of SLCO1B1 gene polymorphisms rs55901008 
shows table 7.

Effects of treatment with Atorvastatin on biochemical 
parameters in dyslipidemia patients with different genotypes 
of SLCO1B1 gene polymorphisms rs72559745 shows table 8.

The results in tables 5-8 are comparing the biochemical 
parameters of different genotypes in the studied population 
the findings show higher reading in non-responder with 
(CC) allele of rs4149056, (AA) allele of rs2306283, (CC) allele 
of rs55901008, and (GG) allele of rs72559745.
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dIscUssIoN
The findings expressed in table 1 and 2 are compatible with 

[9] study that confirm BMI is closely related to dyslipidemia. 
Another study that was done in Saudi Arabia by [10] indicate 
that high BMI associated with increase in the level LDL 
cholesterol and decrease in the HDL cholesterol ,in addition 
to that they show insignificant association between gender 
and lipid profiles changes [10]. Cho SMJ, et al., [11] study 
demonstrate that the incidence of dyslipidemia parameters 
elevation are significantly different with the age of the 
patients, and the odd ratios (OR) for hyperlipidemia was 
greater for older than younger patients.

BIOCHEMICAL PARAMETERS FOR THE DySLIPIDEMIA 
PATIENTS

There are still concerns about long-term safety, despite the 
fact that decreasing LDL-C is acknowledged as an important 
goal in the prevention of CV disease. It is crucial to identify 
a positive clinical benefit that results from a decrease in CV 
events and the possibility of adverse clinical events when 
assessing the long-term effects of statin medication in primary 
prevention. Myositis is an uncommon adverse effect of statins 
described as muscular discomfort along with noticeably raised 
blood Creatine kinase (CK) levels. Muscle discomfort often 
starts during the first year of treatment, with a median time 
to commencement of one month, or after a dosage increase 
or the addition of an interfering medication [12]. Our findings 
that expressed in table 3 are in agreement with [13] that 
compare four groups with different treatment duration, and 
show the mean values of total- cholesterol, triglycerides, and 
LDL-cholesterol were significantly lower among patients 
that use statins for 6 months and longer. Also the findings in 
table (5,6,7,8) are in agreement with [14] explain the possible 
causes of differences or poor response to statins, when same 
doses and same statins given to different individuals produce 
different lipid lowering results which may be due to the 
polymorphism of gene effect on statins pharmacokinetics 
and pharmacodynamics that lead to resistance or tolerance. 
Resistance develop when the patient failed to achieve the 
intended effectiveness of treatment, while intolerance occur 
with continued drug administrations , or excesses of side 
effects that prevents patients from adequate drug use. The 
adverse effect of statin influencing intolerance is myopathy 
range from asymptomatic increase in creatinine kinase to sever 
rahbdomyolysis. Another study [15] reveal the importance of 
OATP1B1 hepatic transporters mediated uptake of atorvastatin 
this study focus on the genetic variants of the OATP that 
lead to inhibition or reduce the function of the transporters 
which have been associated with greater atorvastatin systemic 
exposure in clinical studies[15].

ASSOCIATION OF GENOTyPING AND SLCO1B1 GENE 
POLyMORPHISMS WITH THE RISK OF DySLIPIDEMIA 
AND MyOPATHy

rs4149056 
Odds ratio with confidence intervals 95% used to evaluate 

the risk association to develop myopathy and poor response 
to atorvastatin therapy in dyslipidemia Iraqi patients. Odds 

ratio (OR)>1 indicate risk association. The findings in table 4 
are compatible with many different studies like [16] estimating 
the clearance of atorvastatin in patients with the mutant allele 
(CC) for the rs4149056 SNP, the results show that low clearance 
associated with muscles discomfort (risk for myalgia) and 
lower efficacy of the drug (lower reduction in LDL-cholesterol)
reduction in responsiveness to atorvastatin therapy. Link, et 
al. [17] clarified that rs4149056 SNP significantly associated 
with smooth muscle induced myopathy, with an OR 4.5 and 
16.9 in heterozygous and homozygous, respectively. These 
finding are in agreement with ours. Recently [18] study the 
rs4149056 SNP in diabetic Jordanians patients indicate that 
frequency of C minor allele was 23%, the risk for development 
of smooth muscles myopathy associated significantly with 
homozygous (CC) and heterozygous (CT) genotyping.

rs2306283
The results that showed in table 4 are compatible with 

Ferrari, et al.[19]investigate the relation between elevated 
Creatine kinase level and polymorphisms within the genes 
encoding transporters for statins disposition in Italy show 
that Europeans Italic patients carry the rs2306283 SNP 
have significantly lower risk of Creatine kinase elevation 
in heterozygous genotype for the G allele, with an OR 
0.24. Another study [20] clarifies that G allele associates 
with decrease bioavailability of Rosuvastatin, atorvastatin, 
& simvastatin, &low risk of statins induce myopathies. 
Shahrure, et al. [18] study the rs2306283 SNP in diabetic 
Jordanians patients indicate that the frequency of the 
minor G allele was 38%, and the risk for development of 
smooth muscles myopathy associated significantly with 
homozygous (AA) wild allele genotyping. Another article 
by [21] study on Emirati diabetic patients show that A allele 
genotype have strong association with statins associated 
myopathies, these are in agreement with our results [21].

rs55901008
A limited number of studies available about the 

rs55901008 one of these is [22] study the importance of 
OATP transporter in mice by using knockout mice with 
OATP1b2 null mice and humanized-mice modeling in addition 
to in vitro transporting studies depending on cells lining, 
result of the study reveal that numerous polymorphisms 
for OATP1B1transporter including rs55901008 play an 
important role with entrance of different statins into the 
mice liver, and by decreasing the transporting activity the 
clearance will decrease and the plasma accumulation of 
statins increased with the associated risk of myopathy. 
Borobia et al. [23] designed a study that integrate the 
pharmacokinetic testing into the clinical practice in La 
Paz hospital in Madrid, the study aimed to individualize 
the clinical recommendations and make assessment for 
genotyping in risk population in order to maintain this 
testing about 180 polymorphisms related with different 
drugs responding ,and clinical consultations depending on 
the obtained results, one of studied SNPs was rs55901008 
to evaluate the importance of this SNP in treatments plan 
that involve the statins and anti-diabetic agents. Our noble 
findings in table 4 show mild association for rs55901008 
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table 7. Mean differences of biochemical parameters in dyslipidemia patients groups and different genotypes of rs55901008 

Parameters Genotype
rs55901008

responder
Mean ± Sd

Non-responder
Mean ± Sd P value

T-Cholesterol

«CC» 143.64±30.74 277.33±14.31 0.001

«CT» 139.15±25.83 250.75±28.19 0.001

«TT» 151.53±23.23 251.61±22.2 0.001

TG

«CC» 164.79±59.49 289.57±141.19 0.001

«CT» 180.62±41.25 278.75±25 0.001

«TT» 147.87±45.02 253.5±80.85 0.001

HDL-C

«CC» 36.95±9.01 37.57±10.83 0.26

«CT» 33.62±7.52 32±7.12 0.17

«TT» 38.73±10.16 37.67±6.68 0.64

LDL-C

«CC» 74.74±23.23 171.67±20.39 0.001

«CT» 73.38±10.8 171.38±14.19 0.001

«TT» 78.67±19.88 164.87±23.7 0.001

CK-MM

«CC» 2.88±0.84 31.33±6.61 0.001

«CT» 2.92±0.72 21±11.97 0.001

«TT» 3.28±0.64 23.03±9.15 0.001
Data expressed as Mean ± Stander deviation (SD), p< 0.05: statistically significance, studied by the statistical test (independent t – test).

table 8. Mean differences of biochemical parameters in patients groups and different genotypes of rs72559745 

Parameters Genotype
rs72559745

responder
Mean ± Sd

Non-responder
Mean ± Sd P value

T-Cholesterol

«AA» 146.51±27.57 254.71±23.09 0.001

«AG» 125.4±32.9 259± 79.3 0.001

«GG» 120± 83.28 265.75±30.05 0.001

TG

«AA» 164.89±53.26 268.14±119.08 0.001

«AG» 170±59.41 298± 93.18 0.001

«GG» 85± 21.56 372.5±139.16 0.01

HDL-C

«AA» 36.62±9.14 37.04±10.27 0.57

«AG» 38.2±9.58 38.75±5.32 0.38

«GG» 34± 2.17 26± 1.45 0.18

LDL-C

«AA» 76.57±20.85 170.33±20.87 0.001

«AG» 61.8±11.56 166±13.69 0.001

«GG» 69±28.22 190± 59.24 0.001

CK-MM

«AA» 3.02±0.76 22.6±8.36 0.001

«AG» 2.48±1.07 22.5±7.94 0.001

«GG» 3.1± 0.95 30± 11.5 0.001
Data expressed as Mean ± Stander deviation (SD), p< 0.05: statistically significance, studied by the statistical test (independent t – test).

(CC) genotype, and insignificant association for (CT) to 
develop poor response to atorvastatin and myopathy.

rs72559745
Also limited studies available about rs72559745 one 

of these is by [24] conducted an extensive analysis of the 
distribution of different Pharmacogn polymorphisms for 378 
SNPs analyzed and studied in 150 Korean subject, which may 
affect the response and side effects of many drugs, one of 
the studied SNPs in this research was rs72559745 without 
any mentioned number for the minor allele frequency, which 

may be due to the absence of this SNP in Korean subjects. 
Padula, et al. [25] study the interaction of variant gene such as 
rs72559745 of biotransformation enzymes and transporters 
and air pollution exposure and the risk of spinapifida in 
California population, the results of the study reveal that the 
frequency of minor allele was <0.01 ,with OR = 2 that show 
insignificant association with disease development [25]. Our 
noble results in table 4 showed moderate association for 
rs72559745 genotypes (GG), (AG) with OR 2.21, CI (0.79-6.2% 
(to develop poor response to atorvastatin and myopathy, 
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coNcLUsIoNs
The studied polymorphisms have significant associations 

for the mutant allele’s genotypes of rs4149056, rs55901008, 
and rs72559745, and the wild allele genotype of rs2306283 
with the development of poor response to atorvastatin 

and elevated the level of CK-MM plasma concentration. In 
addition there is the limited number of global studies and 
available data for rs55901008 and rs72559745 especially 
in Arabic countries and Iraqi population.
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AbstrAct 
Aim: reveal in social work the possibilities of applying adaptive physical activity in the process of social inclusion of persons with 
disabilities.
Materials and Methods: To obtain factual information, the survey method (questionnaire) and a complex of mathematical 
statistics methods were used: methods of descriptive statistics and correlation analysis. Statistical analysis was performed using 
SPSS Statistics 24.0.0. A total of 102 anonymous respondents took part in the focus groups.
results: The connection between adaptive physical activity and the increase in the level of social inclusion of persons with disabilities, 
in particular, former military personnel and war veterans, was investigated. It was determined that social work professionals can use 
adaptive physical activity tools to promote the social inclusion of persons with disabilities and other low-mobility population groups.
conclusions: It was established that the ways of using adaptive physical activity tools by social workers for the social inclusion of 
persons with disabilities are most often socio-psychological, physical, professional rehabilitation, social support, and preventive 
activities. New opportunities for the implementation of social inclusion by means of adaptive physical activity of persons with 
disabilities as a result of military operations are opened in connection with the introduction of the position of «helper (assistant) 
of a veteran in the community», which will be held by a social worker.

Key words: disabled person, health, social worker

INtrodUctIoN
A special place in state target programs in the field of health 

is emphasized in their comprehensive implementation with 
the participation of social work specialists [1]. The leading 
goal of social work in the field of health is to achieve the 
highest possible level of population health, functioning 
and adaptation of persons with disabilities, physical and 
mental pathology, or social disadvantage [2].

The dynamic field of social work is now gaining special 
importance in Ukraine, where Ukrainian society is in a crisis 
due to prolonged hostilities. One of the consequences of 
armed Russian aggression on the territory of Ukraine is an 
increase in the number of people with disabilities.

According to the Office of the UN High Commissioner 
for Human Rights, as of June 30, 2023, the number of 
injured civilians in Ukraine as a result of Russia’s full-scale 
military aggression was 15,997. The figure of the official 
number of wounded servicemen is not disclosed at this 
time, but, according to forecasts, at the end of the war, 
at least 100,000 people are expected to be disabled as 
a result of hostilities [3]. However, the problem affects 

the entire world at the same time: one billion people, or 
about 15% of the global population, live with some form 
of disability [4].

According to its value system and as a professional activity, 
social work is aimed at helping people with disabilities 
and promoting their social inclusion [5]. Currently, social 
inclusion is part of the framework laws of the EU, which 
is fully implemented in social work by introducing social 
inclusion as a mechanism for increasing the degree of 
participation of all citizens in society [6]. Moreover, social 
work in the implementation of social inclusion contributes 
to the maximum involvement of persons with disabilities 
in social processes by overcoming psychological, social, 
educational, legal, and other barriers to meet their needs [6].

It is believed [6, 8, 9] that the achievement of defined 
benchmarks of social work for the implementation of the 
inclusion of persons with disabilities is largely related to 
the integration of practical medicine and adaptive physical 
activity (APA). The experience of social work shows [1, 10] 
the effectiveness of APA efforts as a social construction 
that is positioned as a means of inclusion at various levels.
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There are ideas [11] that social work is an institution 
for involving persons with disabilities in systematic APA 
as a tool for their social inclusion. The scientific interest of 
researchers from different countries of the world is focused 
on the possibilities of APA as an cheap and effective means 
of preserving health, well-being, and social inclusion of 
persons with disabilities.

From the point of view of social work, APA assistance 
to persons with disabilities is positioned as a means of 
improving their quality of life, ensuring their social inclusion 
and physical rehabilitation [6]. Note that full-fledged physical 
activity is often the first thing that a person with a disability 
loses as a result of a serious injury. Such individuals face 
limitations everywhere and thus, problems with self-esteem 
and self-realization arise. As a result, a person with a disability 
seems to be on the sidelines of society. Often - on one’s 
initiative. At the same time, the APA process is generally 
aimed at adapting persons with disabilities to the physical 
and social conditions of the environment [8].

Social inclusion of persons with disabilities should be the 
result of their rehabilitation [12]. However, to date, in the 
field of social work, the implementation of social inclusion 
in Ukraine by APA tools has received very little attention 
and has been used mainly in a declarative nature, which 
additionally actualizes the stated problem in connection 
with the long-term hostilities on the territory of Ukraine, 
and, therefore, the permanent increase in the number of 
persons with disabilities.

Unfortunately, in Ukraine, there is still a widespread 
opinion about people with disabilities as carriers of social 
exclusion. This is reflected in various aspects of their social 
life and is especially evident in matters of employment, 
where representatives of this social group may experience 
an act of discriminatory behavior [15]. Observations allow 
us to state that persons with disabilities have rather limited 
opportunities for self-realization, self-affirmation, and 
establishing social contacts, that is, all components of 
social inclusion [1, 6].

Therefore, in the context of the study of aspects of social 
work in the field of health care, we consider it necessary to 
determine the level of implementation of social inclusion 
by APA tools in order to understand the opportunities, 
potentials, and problems of this process.

AIM
is to identify in social work the possibilities of applying APA 

in the process of social inclusion of persons with disabilities.

MAterIALs ANd MetHods
To obtain factual information about the target group, the 

questionnaire method was used. For the correct processing 
of empirical data, a complex of mathematical statistics 
methods was applied: descriptive statistics methods and 
correlation analysis. Statistical analysis was performed 
using SPSS Statistics 24.0.0.

Ethical principles of research. The research was planned 
and carried out in accordance with the principles of ethics 
of empirical research. In this regard, the requirements 

of the principles of voluntariness, anonymity, and trust 
were met. Participants were informed that there were no 
right or wrong answers, that it was important to reflect 
on their situation, and that the data obtained will be kept 
confidential.

The study was planned and carried out following the 
principles of bioethics set forth by the World Medical 
Association (WMA-2013) in the Helsinki Declaration «Ethical 
Principles of Medical Research Involving Humans» and 
UNESCO in the «General Declaration on Bioethics and 
Human Rights».

Research organization. Seventeen focus groups were 
created using Zoom, and participants registered through 
the created event. A total of 102 anonymous respondents 
took part in the focus groups and expressed a voluntary 
desire to answer the proposed questions: women made 
up 52% of the sample, and the rest - men (48%). Inclusion 
criteria for survey participants outlined that all those who 
participated in the focus groups were either professional 
athletes with disabilities or engaged in APA on their own or 
in inclusion groups at a university. There were also persons 
with disabilities - random participants. The questions were 
provided in a Microsoft forms document, which allowed 
participants to submit responses in advance to the focus 
group, which was considered particularly useful for individuals 
with speech impairments.

The empirical basis of this sociological research and 
effective data collection was provided with the help of a 
developed questionnaire with 20 questions regarding the 
use of APA in social work and the level of social inclusion 
of respondents. All questionnaire questions were grouped 
into 2 blocks. The first block concerned personal data - 
gender, age, term, frequency, and form of classes. The 
second block -- the state and changes of social contacts, 
the impact of classes on the level of social activity, and 
the implementation of social inclusion in the APA process.

resULts
The obtained data indicate that the majority of respondents 

in our analyzed sample are focused on the 2nd year of 
studies, which corresponds to 49%. The smallest, namely 
10.8%, is the first. In general, respondents usually choose 
2 classes every week (38 respondents chose this option, 
which is 40.4% of the choice). The second most preferred 
option is 3 classes every week (34% of choices). The second 
option to decrease by preference means 4 classes every 
week (22.3% of choices). The least good option among 
respondents included in the data set is only 1 class per 
week (3.2% of choices).

Most of the respondents of the studied sample who 
noticed an increase in their social contacts during APA 
classes, as a rule, have 2 classes every week (42.9%). The 
majority of respondents who note the stability of social 
contacts have 3 classes every week (43.9%). Most of the 
respondents who did not notice any changes in their results 
also have 2 classes every week (59.4%).

An important question is why exactly APA classes are 
preferred. The vast majority of respondents (63.6) gave 
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preference to social communication not in the first year 
of classes. However, in the future, a tendency for a slight 
decrease is observed, which is a decrease in the importance 
of this aspect in classes compared to the beginning of 
classes, as a result of meeting the need. Regardless of the 
duration of the classes, in the question of improving the 
state of social life, the answers «yes» and «To some extent» 
have a significant advantage over the answer «No».

Gender and year of study are categorical variables, so we 
use the cross-tabulation method to analyze the relationship 
between them (Table 1). There is a relationship between 
gender and year of study, but it is weak and minimally 
acceptable (Cramer’s V and Phi = 0.176). From further cross-
tabulation, we can see that 45.3% of women (most of them) 
are doing APA for the second year in a row, and 53.1% of 
men (most of them) are also doing APA for the second 

year in a row. That is, the majority of the studied sample 
consists of persons with disabilities in the second year of 
systematic APA classes (49%). In addition, it can be added 
that 9.4% of women (at least) do APA in the first year, and 
12.2% of men (at least) also do APA in the first year. That 
is, the smallest part of the sample consists of persons with 
disabilities in the first year of systematic APA classes (10.8%).

The frequency of training and year of training are categorical 
variables, so we used the cross-tabulation method to analyze 
the relationship between them (Table 2). The relationship 
between frequency and year of classes is moderately strong 
(Cramer’s V = 0.254).

The average time spent by respondents included in the 
data set in APA classes per week was 6.66 hours at the time 
of the survey (Table 3, 4; Fig. 1.). The time respondents spend 
in APA classes differs from this number by an average of 

table 1. What is your gender? How many years have you been doing APA? 

Cross tabulation

term of study (year)?

1 4 2

What is your gender?

f

Count 5 5 24

% within What is your gender? 9,4% 9,4% 45,3%

% within the term of classes? 45,5% 41,7% 48,0%

m 

Count 6 7 26

% within What is your gender? 12,2% 14,3% 53,1%

% within the term of classes? 54,5% 58,3% 52,0%

Total

Count 11 12 50

% within What is your gender? 10,8% 11,8% 49,0%

% within the term of classes? 100,0% 100,0% 100,0%

Cross tabulation

term of study (year)?
total

3

What is your gender?

f

Count 19 53

% within What is your gender? 35,8% 100,0%

% within the term of classes? 65,5% 52,0%

m

Count 10 49

% within What is your gender? 20,4% 100,0%

% within the term of classes? 34,5% 48,0%

Total

Count 29 102

% within What is your gender? 28,4% 100,0%

% within the term of classes? 100,0% 100,0%
* f – women, m – men

table 2. Analysis of symmetry

value approximate Significance

Nominal by Nominal
Phi ,440 ,072

Cramer’s V ,254 ,072

N of Valid Cases
*Phi – numeric φ, Cramer’s V – Cramer’s coefficient 
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table 3. How many classes per week do you do APA? (statistical analysis)

N Valid 102

Missing 0

Mean 6,66

Median 7,00

Mode 8

Std. Deviation 3,039

Variance 9,238

Skewness ,196

Std. Error of Skewness ,239

Kurtosis -,564

Std. Error of Kurtosis ,474

Minimum 1

Maximum 15

Percentiles

25 4,00

50 7,00

75 9,00

table 4. Analysis of symmetry

value approximate Significance

Nominal by Nominal
Phi ,176 ,370

Cramer’s V ,176 ,370

N of Valid Cases 102
*Phi – numeric φ, Cramer’s V – Cramer’s coefficient

Fig. 1. Boxplot: How much time a week do you do APA?

~3.04 hours. The time spent on APA lessons per week in 
half of the sample does not exceed 7 hours. 25% of the 
studied sample spend 9 hours or more in APA classes. 
The greatest time of APA classes per week among the 
respondents of the studied sample is 15 hours. The shortest 
time in the data set is 1 hour. The distribution of time spent 
on APA classes during the week is positively asymmetric. 
The distribution of the variable is normal.

The state of social inclusion and the number of classes 
per week are numeric variables. Therefore, we also use the 
correlation method to analyze the relationship between them 
(Table 4). Social inheritance status is a normally distributed 
variable (skewness = 0.156 and kurtosis = -0.978) that 
has only a slight deviation from belonging to the range 
<-1;1>, which is considered the standard of similarity to 
a normally distributed variable (skewness = -0.269 and 
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kurtosis = -1.065). A ratio scale is used to measure both 
variables. Thus, Pearson’s correlation coefficient R will be 
interpreted as follows: according to our analysis, there 
is a moderate negative linear relationship between the 
variables (r = -0.480) (Table 5). Therefore, a decrease in 
the number of classes will lead to a moderate decrease 
in the state of social bribery and vice versa.

dIscUssIoN
Note that this study aimed to investigate the possibility 

of social work in the implementation of social inclusion of 
persons with disabilities using APA tools. According to the 
processed results, the respondents agree with the thesis 
about improving the quality of social communication with 
the help of APA. At the same time, such factors as increasing 
the circle of acquaintances, communication, and support of 
others were singled out. Respondents note that APA classes 
have a positive effect on self-esteem, self-realization, gaining 
the meaning of life along with improving physical condition. 
Respondents associate APA classes with improved physical 
condition, enrichment of motor experience, and increased 
competence in the field of individual APA strategy.

It is indisputable that some elimination of health disorders 
due to APA classes directly affect the quality of life of persons 
with disabilities, promoting mutual assistance. Due to the 
improvement of their physical condition, and, therefore, 
somatic health, there is an improvement in well-being, which 
to a certain extent eliminates their physical limitations.

Among other positive points, respondents note an increase 
in social activity through participation in mass sports and 
recreational events, which is, accordingly, a factor in their 
self-affirmation, a sense of involvement in social life, which 
is manifested in their relationships, attitude to their place 
in society, an increase in social activity, acquiring social 
and personal contacts. This is the result of social inclusion 
by APA tools. The respondent reported an increase in their 
social participation through games, especially through 
the interpersonal relationships that arise in the process 
of gaming activities.

Regardless of the number of classes per week of APA, the 
answers regarding the improvement of the state of social 
communication «yes» and «I did not pay attention to the 
relationship of these factors» have a significant advantage 
over the answer «No». Among those respondents who 

preferred the «other answer» option, the answer «I did 
not pay attention to the ratio of these factors» prevails, 
namely: 47.6% and 62.5%, respectively.

Respondents noted that social integration in the APA 
process is very important for developing friendships, 
particularly in social networks, gaining a sense of acceptance 
and belonging, and for opportunities to participate in 
the community on the need to create a supportive, non-
discriminatory environment for everyone.

Without exception, all respondents expressed their interest 
and desire to be socially involved in APA. However, it is 
necessary to state the negative aspects of APA. Among 
these, we highlight stress, injuries, underdeveloped sports 
infrastructure, and lack of social support to meet their needs, 
which limits the participation of persons with disabilities 
in APA. Certain APA activities may not be accessible to 
individuals with disabilities because they exceed their 
current level of physical and social skills. However, it was 
found that respondents are more optimistic about possible 
negative consequences of APA than its complete absence.

Particular attention is paid to the results, which allow 
the way of social work activation to influence the level of 
social inclusion of persons with disabilities using APA tools. 
It is about leisure in the context of APA. It is recreational 
activities as the realization of active leisure time that should 
be used to establish social bonds through common interests 
in this aspect of APA.

Our research is based on the ideas [5, 11] that social 
work in the field of health is currently directed at the 
implementation of one of the most important goals of 
social policy - increasing the level of social inclusion through 
APA. The systematic and continuous implementation of 
APA is positioned as an effective way to ensure social 
inclusion [13].

The conducted research is consistent with scientific 
information [1, 7, 12] that social work in the use of APA 
opportunities in the process of social inclusion of persons 
with disabilities involves: the elimination of isolation of 
any categories of the population, using the potential of 
the existing strong connection of their physical and social, 
intellectual, spiritual development, and thus – the possibilities 
of this process in ensuring full-fledged current and future 
life activities of persons with disabilities, whose number 
in Ukraine is growing daily.

How has your social  
communication changed? Number of aFa classes

How has your social communication changed?

Pearson Correlation 1 -,480*

Sig. (2-tailed) <,001

N 102 94

Number of AFA classes

Pearson Correlation -,480* 1

Sig. (2-tailed) <,001

N 94 94

*Correlation is significant at the 0.01 level (2-tailed).

table 5. Correlations
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Therefore, taking into account the continuation of 
hostilities on the territory of Ukraine, there is an urgent 
need for the formation and application of qualitatively 
new tools of social work in the field of preserving the 
health of persons with disabilities. We support scientific 
approaches [9, 10, 14] that the construction of an inclusive 
model of APA requires in the process of social work effective 
communications with persons with disabilities, the study 
of motivational techniques, targeted educational and 
informational work to form ideas about a healthy lifestyle 
and highlight international and domestic experience 
and achievements for the development of the need for 
physical self-improvement in persons with disabilities, 
and, therefore, APA classes. At the same time, social work 
in the field of health, as evidenced by scientific data [15, 
16], requires the identification of the most important 
social factors that have a negative impact on the health 
of persons with disabilities.

The Ministry of Veterans Affairs of Ukraine in partnership with 
the United Nations Development Program (UNDP) in Ukraine 
within the framework of the «EU4Recovery - Community 
Empowerment in Ukraine» (EU4Recovery) project, with the 
financial support of the European Union, will begin in July 2023 
the training of specialists in intensive educational program 
«Theory and practice of training specialists for accompanying 
war veterans and demobilized persons». The results of the 
implementation of this program will be the creation of a work 
program for training social workers to work in communities 
as assistants to veterans. A significant part of the activity 
of a social worker in helping veterans return to civilian life 
is related to social inclusion and an important and integral 
element of it is social rehabilitation using APA tools.

coNcLUsIoNs
Social work in the field of health, as a system of measures 

aimed at ensuring the preservation and development of 
optimal working capacity and social activity of persons 
with disabilities and the promotion of a healthy lifestyle, 
was formed into a self-sufficient system in the context of 
human resources management. Currently, the state social 
policy, Ukraine’s course towards European integration, 
regulatory and legal changes - all this should be directed 
to the formation of a new philosophy in Ukrainian society 
regarding the social inclusion of persons with disabilities 
against the background of the spread of ideas of non-
discrimination and equality of rights and opportunities 
in the public consciousness.

The need for social work with persons with disabilities 
will only grow in the future, given the duration of hostilities 

on the territory of Ukraine. Since many defenders return 
from war with injuries, there is a need to solve social 
problems on a qualitatively new level. Full-scale aggression 
by Russia destroyed the normal course of social life in 
Ukraine and led to the urgent need to activate institutions 
of social work in the field of health to implement the social 
inclusion of persons with disabilities, to give them the 
opportunity to develop their competencies, destroying 
all possible social barriers, to ensure equal opportunities 
for all conditions, in order to eliminate any feeling of 
limitation in rights and opportunities. This is the main 
task of social work in the field of health, both science 
and practical activity.

Empirically researched the possibilities of implementing 
social inclusion with APA tools. Implementation of social 
work in overcoming the social isolation of persons with 
disabilities by involving them in systematic APA classes has 
been established. Separate results indicate that APA in their 
life activities fully ensures overcoming social exclusion, 
social isolation and provides an opportunity to interact 
in society as actively as possible.

It was established that APA, including participation 
in sports competitions, recreational and mass physical 
education events, contributes to the social adaptation of 
persons with disabilities, increasing social activity aimed 
at establishing social ties and contacts, which will lead to 
an increase in the social significance of APA, and therefore 
to the formation of the desire for achievements and self-
realization, productive life activities, and as a result to the 
social inclusion of persons with disabilities.

In Ukraine, the formation of professional inclusive 
competence in the field of APA is currently on the list of 
the most important areas of social work with persons with 
disabilities. Numerous expectations in the development 
of the comprehensive rehabilitation system, particularly 
of war veterans, prospects for ensuring conditions for 
comprehensive development of persons with disabilities 
are connected with this phenomenon. Despite the difficult 
conditions when the war continues in our country, the 
implementation of innovative and research-experimental 
activities in the field of social work in the field of health 
and the implementation of research results in practice, the 
combination of theoretical and practical, will undoubtedly 
contribute to the achievement of the defined standards 
of social inclusion. Thus, social work in the field of health 
is an imperative of the times, and Ukrainian society in the 
course of its next transformation will long feel the acute 
need for qualified specialists for its widespread, skillful, 
and effective implementation.
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AbstrAct
Aim: To find out the prevalence of body dysmorphic disorder among patients seeking facial cosmetic procedures, find out association 
of social demographic (age, gender, occupation, marital status, friends relationship, and dating status) ampatientsient with body 
dysmorphic disorder. 
Materials and Methods: A cross-sectional study was done on a sample of 100 patients from Al-waste Hospital and Ghazy Al-Hariri 
Hospital for surgical specialties in Baghdad by using a body dysmorphic disorder questionnaire to diagnose a probable case and 
then a semi-structured questionnaire based on DSM5 criteria to diagnose body dysmorphic disorder during the period extended 
from beginning of January 2019 to the end of April 2019. 
results: The chi-square test proved the association between female gender and body dysmorphic disorder is significant P=0.026. 
Significant associations were also noticed between single patients and body dysmorphic disorder 76.8% in comparison with married 
37.8, and divorced or widowed 42.9% (P=0.001). It was found that 68.6% of unemployed patients think that they need to correct 
their body dysmorphic disorder so they attended the hospital while only 40% of employed persons did so P=0.008. The mean age 
of patients exposed to a second operation was significantly higher than the mean age of other patients P=0.022. 
conclusions: High prevalence of body dysmorphic disorder among patients seeking plastic surgery which is about 60%. Body 
dysmorphic disorder is more common among single and unemployment and among young adults and gender female. There is 
no significant association between the mean age of male and female patients of body dysmorphic disorder group. 

Key words: body dysmorphic, facial cosmetic, iraqi patients

INtrodUctIoN
Body dysmorphic disorder (BDD) is a DSM5 diagnosis 

involving distress due to perceived physical anomaly, such 
as a scar, the shape or size of a body part, or some other 
personal feature. Individuals with BDD are highly distressed 
due to defects they perceive in their physical appearance 
that are not noticeable to others [1]. They have a pervasive 
feeling of ugliness and are convinced that some part of their 
body is defective [2]. The most frequent areas of concern 
are the face and head, and the main worries are related to 
problems such as acne, wrinkles, scars, the size and shape 
of the nose or ears, asymmetric or disproportional face, 
thinning hair, or excessive facial hair. However, there may 
be a concern regarding any part of the body or with more 
than one part of the body [3]. Individuals with BDD engage 
in excessive grooming, skin picking, mirror checking, and 
camouflaging of their appearance, with the aim of correcting, 
hiding, or distracting others from perceived defective parts 
of the body. Focusing on unattractive parts of the body, 
rumination, mental rituals, or other mental acts are also often 

reported by individuals with BDD [4]. These preoccupations 
are very time-consuming and occur, on average, 3-8 hours 
per day and they are typically difficult to resist or control 
[5]. BDD is associated with significant distress, disability, 
unnecessary cosmetic surgery, and suicidal behavior [6]. 
BDD seems to be a relatively common psychiatric disorder, 
affecting about 1-2% of the general population. However, 
BDD is still under-recognized as well as under-studied [7].

HISTORICAL AND CULTURAL PERSPECTIVES OF BODy 
DySMORPHIC DISORDER

Body dysmorphic disorder has been described in the 
literature for over a century. The condition was initially 
identified by the Italian psychiatrist Enrique Morselli in 1891 
and termed dysmorphophobia to describe worries and 
complaints about an imagined deformity. Dysmorphic is 
Greek and means ’bad shape’ or ’bad body’. Body dysmorphic 
disorder has also been known as dermatologic non-disease, 
dermatologic hypochondriasis, beauty hypochondria, and 
dermatophobia [8]. Ancient Egypt is the earliest historical 
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period that fully developed the use of cosmetics. A ceremonial 
palette dating to 3100 BC was used for grinding and mixing 
cosmetics.  It is considered to be the first archaeological 
finding of Egyptian cosmetics. As for cosmetic equipment, 
they were so important to the ancient Egyptians, there were 
carried forth to the afterlife as they were essential parts 
of their funerary equipment, among this equipment are 
many toilet accessories: eyeliner applicators, and mirrors [9]. 

BDD IN THE DIAGNOSTIC AND STATISTICAL MANUAL 
FOR MENTAL DISORDERS

The Diagnostic and Statistical Manual for Mental Disorders 
(DSM), published by the American Psychiatric Association, is 
the most widely accepted nomenclature used by clinicians 
and researchers for the classification of mental disorders. 
The DSM is intended to be used in all clinical settings as 
well as a manual for research in clinical and community 
settings. Dysmorphophobia was first described in the 
third edition of the DSM [9] as an example of an ’atypical 
somatoform disorder’ without any diagnostic criteria. Body 
dysmorphic disorder appeared as a separate disorder in 
the DSM, 3rd edition, revised [10]. The ‘clinical significance 
criterion’, i.e., that the physical appearance preoccupation 
must be associated with clinically significant distress and/
or functional impairment in order to be regarded as a 
psychiatric disorder, was added in the DSM, 4thedition [11] 
and the criteria for Body dysmorphic disorder remained 
unchanged in the DSM, 4thedition, text revision [12, 13]. 
The latest edition of the DSM has assigned the diagnosis of 
body dysmorphic disorder, including its delusional form, to a 
new section of obsessive-compulsive and related disorders. 
A new criterion was added in the DSM-5, which states 
that at some point during the course of body dysmorphic 
disorder, the individual should have performed repetitive 
behaviors (e.g., mirror checking, excessive grooming, 
and skin picking) or mental acts (e.g., comparing her or 
his appearance with that of others) in response to the 
appearance concerns [1, 14]. 

ETIOLOGy AND SOCIOCULTURAL CONTEXT
The etiology of body dysmorphic disorder is largely 

unknown, but research suggests that it is multifactorial, 
including biological, psychological, and sociocultural factors. 
Hypothesized risk factors include genetic factors, temperament, 
childhood adversity such as teasing or bullying, increased 
aesthetic sensitivity, and a history of dermatological or 
other physical stigmata [15]. Neurobiological factors in body 
dysmorphic disorder are not well-established, but there may 
be abnormal processing of facial and bodily images, and 
some studies have indicated defects in frontostriatal and 
temporaparietal regions of the brain. Physical symmetry 
has been associated with perceived attractiveness and 
also possibly with physical health across different species, 
including humans [16]. Therefore, a preference for symmetry 
may even be a selective adaptation and, thus may have an 
evolutionary basis. Americans have been reported to place 
greater value on physical attractiveness than the Japanese and 
Germans [17]. In a study comparing American and German 
students, body image concerns and preoccupation with 

physical appearance were found to be significantly greater 
in Americans, although the prevalence of self-reported body 
dysmorphic disorder was similar in the two groups [18]. The 
anxiety disorder taijin kyofusho in Japan refers to people 
that are perfectionistic and extremely self-conscious and 
are concerned about matters such as blushing, or body odor 
[19]. One subtype of the disorder is defined as the phobia 
of a deformed body. This self-preoccupation seems to be 
similar to that in social anxiety disorder (SAD) or indeed body 
dysmorphic disorder, but individuals with taijin kyofusho are 
concerned about offending others instead of experiencing 
anxiousness about being scrutinized by others, as typically 
seen in Western cultures [14].  Snapchat Dysmorphic is part of 
Body Dysmorphic, but people often get plastic surgery in order 
to look like their Snap chat filter. According to the Women’s 
Health Magazine, the 2017 Annual American Academy of 
Facial Plastic and Reconstructive Surgery Survey, conducted 
that 55 percent of plastic surgeons reported patients getting 
surgery done for their selfies. Snapchat filters are bringing 
new beauty fantasies to reality [15]. WebMD argued that 
in recent reports, the majority of surgeons saw a major 
shift in cosmetic or injectable surgery for patients under 30 
years old. The doctors also noted that these applications 
are making up unrealistic expectations of beauty. Plastic 
surgery isn’t the solution for people who suffer from Body 
Dysmorphic. Patients should seek psychological help and 
cognitive behavioral therapy [20].

BODy IMAGE DISTURBANCE
Body image can be defined as the mental representation 

of the body and its organs, or to put it in other words, 
“the picture we have in our minds of the size, shape, and 
form of our bodies; and to our feelings concerning these 
characteristics and our constituent body parts” [20]. Body 
image, thus, has two components, a perceptual component 
(how we view our bodies) and an attitudinal component 
(how we evaluate our bodies). Body image develops early 
in life as the caregivers touch, caress, and hold the infant, 
and body image development is of basic importance for 
self-development [21]. During normal development, the 
awareness of one´s own body and the perception of others’ 
responses to it are incorporated into one´s self-awareness 
[22]. Although body image is a complex and multifaceted 
construct, including perceptual, affective, cognitive, and 
possibly behavioral aspects of body experience, in Western 
society the major focus regarding body image has been 
on the body’s appearance, in particular on body shape 
and weight [23]. Negative body image is common in 
both men and women and has adverse consequences for 
individual functioning, including greater psychological stress. 
Sociocultural factors, such as exposure to media images 
portraying thin ideals, have been found to contribute to 
negative perceptions of one’s body [24]. Selective attention is 
an important factor in the maintenance of several emotional 
disorders, e.g. in patients with panic disorder, who have an 
increased perception of bodily sensations and have been 
found able to more accurately estimate their heart rate 
than controls [25]. Regarding the attitudinal component 
of body image, body dysmorphic disorder patients may 
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have a desire for perfection or symmetry in their physical 
appearance. In one study evaluating physical attractiveness 
perception using facial photos, body dysmorphic disorder 
patients n=19 followed similar normative ratings of the 
attractiveness of others (i.e., rating photos of others as 
attractive, average, or unattractive) as healthy controls [26]. 
However, body dysmorphic disorder patients rated their 
own attractiveness significantly lower than independent 
evaluators did and they rated photos in the “attractive” 
group higher than healthy controls did. In the study by 
Buhlmann et al., [23], body dysmorphic disorder patients 
also displayed higher levels of perfectionism than healthy 
controls. High levels of perfectionism have also been found 
in other disorders, such as depression, eating disorders, 
and social anxiety disorder, supporting an association 
between perfectionism and psychopathology [26]. In 
addition, individuals with body dysmorphic disorder are 
believed to have an exaggerated sense of the importance 
of attractiveness to others which contributes to self-esteem 
that is excessively dependent on physical appearance. 
Body dysmorphic disorder patients tend to misinterpret 
imperfections they perceive in their appearance as major 
flaws in self-worth [27]. 

ASSESSMENT OF BODy DySMORPHIC DISORDER
A face-to-face diagnostic interview using the DSM is the 

gold standard for diagnosing body dysmorphic disorder [3]. 
The Structured Clinical Interview (SCID) is a semi-structured 
diagnostic interview intended to be used by clinicians and 
is considered a state-of-the-art clinical research interview. 
Body dysmorphic disorder was first introduced in the body 
dysmorphic disorder for DSM-IV in 2002 [28]. The Body 
Dysmorphic Disorder Diagnostic Module (BDD Diagnostic 
Module) is a clinical interview based on the DSM-IV criteria 
using the body dysmorphic disorder format, which was 
used as the gold standard for diagnosing body dysmorphic 
disorder in research settings before body dysmorphic 
disorder was included in the SCID. In this thesis, semi-
structured clinical interviews refer to the diagnosis of body 
dysmorphic disorder by a clinician using the DSM criteria 
(including the use of the body dysmorphic disorder and 
the Body Dysmorphic Disorder Diagnostic Module). The 
Mini-International Neuropsychiatric Interview-Plus (M.I.N.I.-
Plus) is a brief, fully structured diagnostic interview for 
DSM-IV, which can be used by non-specialized interviewers 
[29]. The M.I.N.I. has shown good concordance with body 
dysmorphic disorder for several diagnoses, but the validity 
properties of the M.I.N.I.-Plus regarding the body dysmorphic 
disorder diagnoses are not known [30]. 

DIAGNOSTIC CRITERIA OF BODy DySMORPHIC 
DISORDER ACCORDING TO DSM5

Preoccupation with one or more perceived defects or 
flaws in physical appearance that are not observable or 
appear slight to others. At some point during the course 
of the disorder, the individual has performed repetitive 
behaviors (mirror checking, excessive grooming, skin picking, 
reassurance seeking) or mental acts (e.g., comparing his 
or her appearance with that of others) in response to the 

appearance concerns. The preoccupation causes clinically 
significant distress or impairment in social, occupational, 
or other important areas of functioning. The appearance 
preoccupation is not better explained by concern with the 
body fat or weight in an individual whose symptoms meet 
the diagnostic criteria for an eating disorder [1], specify if: 
•	 With	muscle	dysmorphic. The individual is preoccupied 

with the idea that his or her body build is too small or 
insufficiently muscular. This specifier is used even if 
the individual is preoccupied with other body areas, 
which is often the case. Indicate the degree of insight 
regarding body dysmorphic disorder beliefs (e.g., I look 
ugly or I look deformed) [1].

•	 With	good	or	fair	insight. The individual recognizes that 
the body dysmorphic disorder beliefs are definitely or 
probably not true or that may or may not be true [1].

•	 With	poor	insight. The individual thinks that body dys-
morphic disorder beliefs are probably true [1].

•	 With	absent	insight/delusional	beliefs. The individual 
is completely convinced that the body dysmorphic di-
sorder beliefs are true [1]. Estimates of prevalence and 
gender distribution have varied widely via discrepan-
cies in diagnosis and reporting [13].

SIGNS AND SyMPTOMS
Body dysmorphic disorder occasionally still called 

dysmorphophobia, is a mental disorder characterized by 
the obsessive idea that some aspect of one’s own body part 
or appearance is severely flawed and therefore warrants 
exceptional measures to hide or fix one’s dysmorphic 
part on one’s figure [13]. In body dysmorphic disorder’s 
delusional variant, the flaw is imagined. If the flaw is actual, 
its importance is severely exaggerated [31]. Either way, 
thoughts about dysmorphic are pervasive and intrusive 
and may occupy several hours a day. The DSM-5 categorizes 
body dysmorphic disorder in the obsessive-compulsive 
spectrum and distinguishes it from anorexia nervosa. Body 
dysmorphic disorder is estimated to affect up to 2.4% of the 
population [31]. It usually starts during adolescence and 
affects both men and women [2]. The body dysmorphic 
disorder subtype of muscle dysmorphic, perceiving 
the body as too small, affects mostly males [3]. Besides 
thinking about it, one repetitively checks and compares 
the perceived flaw, and can adopt unusual routines to 
avoid social contact that exposes it. Fearing the stigma of 
vanity, one usually hides the preoccupation. Commonly 
unsuspected even by psychiatrists, body dysmorphic disorder 
has been underdiagnosed. Severely impairing quality of 
life via educational and occupational dysfunction and 
social isolation, body dysmorphic disorder has high rates 
of suicidal thoughts and suicide attempts because patients 
with body dysmorphic disorder are often highly distressed, 
feel unacceptable to themselves and others, are often highly 
depressed and socially isolated, and have other risk factors 
for suicidal thinking and behavior. Whereas vanity involves a 
quest to aggrandize appearance, body dysmorphic disorder 
is experienced as a quest to merely normalize appearance 
[31]. Although delusional in about one of three cases, the 
appearance concern is usually non-delusional, an overvalued 
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idea [2]. The bodily area of focus can be nearly any, yet is 
commonly the face, hair, stomach, thighs, or hips. Some 
half-dozen areas can be a roughly simultaneous focus. 
Many seek dermatological treatment or cosmetic surgery, 
which typically does not resolve the distress. On the other 
hand, attempts at self-treatment, such as by skin picking, 
can create lesions where none previously existed [31]. 
Body dysmorphic disorder shares feature with obsessive-
compulsive disorder [32], but involves more depression 
and social avoidance [13]. Body dysmorphic disorder often 
associates with social anxiety disorder. Some experience 
delusions that others are covertly pointing out their flaws 
[32]. Cognitive testing and neuroimaging suggest both a 
bias toward detailed visual analysis and a tendency toward 
emotional hyper-arousal. Most generally, one experiencing 
body dysmorphic disorder ruminates over the perceived 
bodily defect several hours daily or longer, uses either social 
avoidance or camouflaging with cosmetics or apparel, 
repetitively checks the appearance, compares it to that of 
other people, and might often seek verbal reassurances 
[13, 31]. Body dysmorphic disorder’s severity can wax and 
wane, and flare-ups tend to yield absences from school, 
work, or socializing, sometimes leading to protracted social 
isolation, with some becoming housebound for extended 
periods [31]. Poor concentration and motivation impair 
academic and occupational performance. The distress of 
body dysmorphic disorder tends to exceed that of either 
major depressive disorder or type-2 diabetes, and rates 
of suicidal ideation and attempts are especially high [32].

LIVING WITH BODy DySMORPHIC DISORDER
Body dysmorphic disorder patients have reported low 

health-related quality of life, including decreased general 
mental health, enjoyment, social adjustment, and social 
functioning. Silver et al., [33] interviewed 11 individuals 
with body dysmorphic disorder and used photographs 
combined with narrative analysis to assess the manner in 
which people with body dysmorphic disorder perceive their 
own appearance. The most common theme identified by these 
authors was an exaggerated perception of threat because 
body dysmorphic disorder patients feared other people’s 
judgments and this resulted in disordered interpersonal 
relationships. Other themes found were a wish for regularity 
and symmetry in physical appearance, idealization of the 
childhood self, the duty to look good, and a focus on specific 
details rather than on ugliness. In a recent study exploring 
mirror-gazing in ten individuals with BDD, the participants 
described mirrors as being controlling and imprisoning, 
with crippling and paralyzing effects on life [33].

EFFECTIVE TREATMENT
As mentioned above, appearance-enhancing treatments, 

such as various dermatological treatments or cosmetic 
surgery, usually do not result in any decrease in body 
dysmorphic disorder symptom severity. Treatment needs 
to target the underlying psychiatric pathology and involves 
psychological and/or pharmacological interventions. Without 
effective treatment body dysmorphic disorder is usually 
chronic with a low probability of remission [30, 34]. 

AIM 
The aim of the study is to find out the prevalence of 

body dysmorphic disorder among patients seeking facial 
cosmetic procedures and find out the association of social 
demographic (age, gender, occupation, marital status, 
friends’ relationship, and dating status) among patients 
with body dysmorphic disorder. 

MAterIALs ANd MetHods
This cross-sectional study was conducted in Al-Wasti 

Hospital for plastic and reconstructive surgeries and Ghazy 
Al-Hariri Hospital for surgical specialties in Baghdad, 
where one hundred patient was enrolled in this study 
consulting these two hospitals. This study extended from 
January 2019 to the end of April 2019, where the rest of 
the searcher made direct interviews with each patient to 
fulfill a pretested constructed questionnaire. The used 
questionnaire included social demographic data like age, 
gender, job, marital status, types of procedures, and whether 
the patients need to repeat the same procedures or do 
new ones in patients already diagnosed with BDD. The 
Body Dysmorphic Disorder Questionnaire (BDDQ): The 
Arabic version of BDDQ was translated and adopted by 
Al-Shuhayb ZS [35]. The sample was taken randomly for 
five hours a day twice a week (Monday and Wednesday) 
and every patient who come to the cosmetic department 
was included in the sample after inclusion and exclusion 
criteria were applied to them, the information was recorded 
in pre-designed data collection sheets by an interview 
with the patient in a calm, soundproof, isolated place and 
taken about 10 minutes for each patient.

ETHICAL CONSIDERATIONS
The research proposal was fully discussed and approved 

by the scientific and ethical committee in the Arab Board 
for psychiatric disease. The agreement of health authorities 
in the included hospitals was taken before starting the 
study. Verbal consent was taken from each included patient 
after full explanations of the aim of this study and ensuring 
confidentiality of the collected data which will be anonymous 
and will not be used just for research purposes. 

INCLUSION CRITERIA
1. Patients consulted outpatient plastic surgery seeking 

facial cosmetic surgery in these two hospitals.
2. Both genders.
3. Age from 18 years and above.
4. Patients who performed cosmetic surgery and came 

for follow-up.

EXCLUSION CRITERIA
1. Patients consulting for reconstruction surgery.
2. Patients seeking cosmetic surgery for other parts of 

the body.

STATISTICAL ANALySIS
The collected data were introduced into Microsoft Excel 

2016 and after purification and revisions data were loaded 
into IBM-SPSS 25 statistical software package was used in 
statistical analysis. Descriptive statistics were displayed 
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using tables (mean ± SD, frequency, and percentage) 
and suitable graphs were used accordingly. Inferential 
statistics were presented using the Chi-square test to find 
out the significance of statistical associations between 
related variables. A p-value less than 0.05 was considered 
a discrimination point for significance.

resULts 
The results of this cross-sectional study included one 

hundred patients who attended AL-Wasity and Ghazy 
Al-Hariri teaching hospitals seeking for aesthetic facial 
surgery, the mean age was 28.26±8.48 years (Fig.1).

Table 1 shows that 30% of the studied patients were 
males, 56% of all patients were single, and 37% were 
married. Regarding occupational status: 30% of patients 
were employed.

Sixty percent of studied subjects were diagnosed as a 
probable case of body dysmorphic disorder and considered by 
the researcher as body dysmorphic disorder cases according 
to DSM5 criteria, while the remaining 40% were considered 
without body dysmorphic disorder for the purpose of 
statistical analysis (Fig. 2).

In structure of interventions rhinoplasty operation sits at 
the top of the first operation 72% followed by blepharoplasty 

Fig. 1. Age distribution of studied samples.

table 1. Distribution of patients according to sociodemographic variables

Category N (abs) [%]

Age 

20-30 65 65

31-40 21 21

41-50 10 10
>50 4 4

Gender
Male 30 30.0

Female 70 70.0

Social state

Single 56 56.0

Married 37 37.0

Other 7 7.0

Occupation
Employed 30 30.0

Unemployed 70 70.0
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14%, while otoplasty and laser sit at the bottom of the bill 
1% for each (Table 2), Chi-square test shows no significant 
association between type of first intervention and BDD, 
p-value=0.695.

From chin implantation to fat injection is considered as 
one group for calculation of the Chi-square test, as shown 
in table 3, about 22% of patients need a second operation, 
again rhinoplasty occupied the tip of the bill 11%, while 

the lowest frequency of second operation was recorded 
in blepharoplasty and blow lift 1% for each.

Results of research shows that 73.8% of patients belonging 
to the age group 20-30 years suffered from BDD in comparison 
with 26.2% of non-BDD in the same age group, while 25% 
and 75% of patients in the oldest age group got BDD 
and no BDD respectively (Table 4), Chi-square test shows 
that younger age patients got more BDD, p-value=0.001. 

Fig. 2. Distribution of studied patients according presence of BDD.

table 2. Distribution of studied patients according to the type of first intervention and BDD

intervention total
Bdd Non-Bdd

p-value
N (abs) [%] N (abs) [%]

Rhinoplasty 72 44 61.1 28.0 38.9

0.695

Blepharoplasty 14 7 50 7 50

Chin implantation 2 1 50 1 50

Otoplasty 1 1 100 0 0

blow lift 2 1 50 1 50

Botox 3 2 66.7 1.0 33.3

Mesotherapy 3 2 50 1 50

Laser 1 1 100 0 0

Fat injection 2 1 50 1 50

TOTAL 100 60 60 40 40

table 3. Distribution of studied patients according to the type of second intervention 

intervention N (abs) [%]

No second intervention 77 77.0

Rhinoplasty 11 11.0

Blepharoplasty 2 2.0

Blow lift 1 1.0

Breast operation 3 3.0

Botox 3 3.0

Mesotherapy 3 3.0

Total 100 100.0
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About 67.1% of female patients believe that they got body 
dysmorphic disorder corresponding to 43.3% of male 
patients, Chi-square test proved the association between 
female gender and body dysmorphic disorder is significant, 
p-value=0.026. Significant associations were also noticed 
between single patients and body dysmorphic disorder 
76.8% in comparison with married 37.8, and divorced or 
widowed 42.9%, p-value=0.001, it was found that 68.6% 
of unemployed patients think that they need to correct 
their BDD so they attended the hospital while only 40% 
of employed people did so p-value=0.008.

The chi-square test shows that the rate of exposure 
to a second operation among old age patients 75% was 
significantly higher than young age patients 12.3%, 
p-value=0.001 (Table 5). The rate of exposure to a second 
operation among female patients 28.6% was significantly 
higher than among male patients 10%, p-value=0.032, 
the rate of exposure to a second operation among single 
patients 33.9% was significantly higher rate noticed in other 
marital status groups, p-value=0.006, while no significant 
association was reported between employment status and 
seeking for a second operation, p-value=0.133.

dIscUssIoN
In the present study, one hundred patients were taken, 

and the sociodemographic variables were; 70 female (70%), 
30 male (30%), the mean age was 28.26±8.48 years, 56% 
were single, 37% were married, 70% were unemployed and 
30% were employed. After applying of body dysmorphic 
questionnaire, it was found that out of one hundred patients, 
there was about 60% of patients diagnosed as possible 
cases of body dysmorphic disorder, and also the same result 
showed 60% after applying diagnostic criteria of body 
dysmorphic disorder according to DSM5. In the DSM-III-R 
and DSM-IV, body dysmorphic disorder was classified as a 
somatoform disorder, because of the preoccupation with 
somatic complaints, while its delusional form was classified 
as a psychotic disorder. Since body dysmorphic disorder 
has low comorbidity with other somatoform disorders, and 
instead has presented similarities in symptoms, assessment 
scores, and treatment approaches with obsessive-compulsive 
disorder (OCD), researchers have proposed that BDD should 
be conceptualized as an OCD spectrum disorder [13]. In 
addition, several studies have indicated that there are many 
more similarities than differences between individuals with 

table 4. Association between sociodemographic variables and body dysmorphic disorder

Category
Bdd Non-Bdd

p-value
N (60) % N (40) %

Age 

20-30 48 73.8 17 26.2

0.001
31-40 8 38.1 13 61.9

41-50 3 30.0 7 70.0

>50 1 25.0 3 75.0

Gender
Male 13 43.3 17 56.7

0.026
Female 47 67.1 23 32.9

Social state

Single 43 76.8 13 23.2

0.001Married 14 37.8 23 62.2

Other 3 42.9 4 57.1

Occupation
Employed 12 40.0 18 60.0

0.008
Unemployed 48 68.6 22 31.4

table 5. Association between sociodemographic variables and exposure to the second operation

Category
yes No

p-value
N (100) row N [%] N(100) row N [%]

Age

20-30 8 12.3 57 87.7

0.001
31-40 7 33.3 14 66.7

41-50 5 50.0 5 50

>50 3 75.0 1 25

Gender
Male 3 10.0 27 90.0

0.032
Female 20 28.6 50 71.4

Social state

Single 19 33.9 37 66.1

0.006Married 2 5.4 35 94.6

Other 2 28.6 5 71.4

Occupation
Employed 4 13.3 26 86.7

0.133
Unemployed 19 27.1 51 72.9
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delusional and non-delusional body dysmorphic disorder, 
including response to treatment [14]. Studies in different 
parts of the world that have used semi-structured clinical 
interviews to assess BDD prevalence have primarily been 
conducted in psychiatric settings, and have reported BDD 
prevalence rates of 1.9 to 16% in inpatient samples in 
Germany, the UK, and the US [7] and 3.2 to 11% in outpatient 
samples, all in the US. In general settings, a few studies have 
systematically assessed the occurrence of BDD. Two studies 
used the SCID to diagnose BDD and found prevalence 
rates of 6.7% and 8.8% indicating that BDD is common 
[36]. Body dysmorphic disorder usually develops during 
early adolescence, although many patients note earlier 
trauma, abuse, neglect, teasing, or bullying. In many cases, 
social anxiety earlier in life precedes the development of 
body dysmorphic disorder. Though twin studies on body 
dysmorphic disorder are few, one estimated its heritability at 
43%. yet body dysmorphic disorder cause may also involve 
introversion [15]. Studies using the screening instrument 
BDDQ-DV found a prevalence of 4.2% in a Turkish sample 

and about 14% in two US samples. Some studies suggest 
that BDD may be even more common in cosmetic settings. 
Studies using semi-structured clinical interviews to diagnose 
BDD have found prevalence rates ranging between 2.9 and 
15% in cosmetic dermatology clinics, and ranging very 
widely between 6.3 and 53% in cosmetic surgery settings, 
although the heterogeneity was high and the study quality 
varied in the latter setting [7]. BDD is more common in 
females and the number of female patients was higher 
rate 67.1% in our study this reflected the predominance 
of the female with body dysmorphic disorder of the total 
number in our sample, in comparison with other studies at 
38-50% [37]. This may have been because the majority of our 
sample self-referral for doing cosmetic surgery whereas all 
previous studies have been on the psychiatric population. 
There has been little research comparing body dysmorphic 
disorder features across cultures, and the extent to which 
cultural factors have an impact on the pathogenesis of 
body dysmorphic disorder is not clear [14]. Community 
studies of body dysmorphic disorder occurrence have 
only been carried out in Europe and the US, but studies in 
cosmetic settings have found the highest prevalence rates 
in Iran and Brazil [7]. Case reports and case series of body 
dysmorphic disorder across cultures have shown mostly 
similarities, including regarding gender ratio, which body 
areas are disliked, types of compulsive behaviors, and levels 
of distress and impairment. Nevertheless, cultural differences 
may influence body dysmorphic disorder symptoms to 
some degree, for example, eyelid concerns are common in 
Japan but rare in Western countries [14]. Moreover, which 
is an expected result because females take more care or 
pay attention to their faces and are more interested in 
cosmetic surgery than males. BDD appears to be slightly 
more common among women, as indicated by a female: 
male ratio ranging from 1:1 to 3:2 in previous studies [5]. 
The Body Dysmorphic Disorder Questionnaire (BDDQ) is 
the most commonly used screening instrument for body 
dysmorphic disorder across studies [7]; however, prior to 

the present thesis, it had not been validated in a community 
setting. The BDDQ dermatology version (BDDQ-DV), a 
modification of the BDDQ for more continuous scoring, 
was validated with dermatology patients seeking cosmetic 
surgical consultation and presented high sensitivity and 
specificity (100% and 92%; respectively) [38]. The Body Image 
Disturbance Questionnaire is also modified from the BDDQ 
for more continuous scoring and the Body Dysmorphic 
Disorder Examination- Self-Report version (BDDE-SR) is 
a self-report version of the BDDE clinical interview [39].

All of the population-based studies found slightly higher 
prevalence rates in women than in men, although the 
differences were statistically non-significant in most studies. 
In plastic surgical units, the studies that reported prevalence 
rates for men and women separately found slightly higher 
rates in men, although the differences were non-significant. 
Unemployed patients are considered as most common was 
68.6% while 40.0% was for employed patients of our sample. 
This result may be due to unemployment patients had free 
time than others exacerbated the preoccupation with a 
perceived defect in appearance or overemphasis of a slight 
defect, and might be because the collected sample of our 
study in government hospitals with low cost in comparison 
with private hospitals that encouraged them to be made 
plastic procedure. This study was in accordance with another 
study in which BDD interferes with functioning and may 
lead to social isolation, and unemployment, and also was in 
accordance with another study in which 51.7% of patients 
with body dysmorphic disorder showed a significant 
impairment in their academic or job performance because 
of their symptoms. The mean age for males was 28.33±7.9 
and for females was 28.73±8.5. The distribution of age was 
equal in both males and females because the disease affects 
the psychological well-being and appearance in the same 
impact both gender and both need to prepare for marriage 
and be beautiful in front of others, in addition, maybe the 
older patient is more likely to develop physical diseases 
which prevent the patient from doing cosmetic surgery. This 
study was in accordance with another study which found 
that there was no statistically significant between males and 
females patients and distribution of disease is roughly equal 
between them [37]. According to the results of this study, 
we see more patients seeking cosmetic surgery have BDD, 
and from those of BDD patients, about 72% of the patients 
seek cosmetic clinics for rhinoplastic surgery and 14% for 
blepharoplasty. After dividing the age of patients with body 
dysmorphic disorder into groups, we found that there were 
statistically significant differences between them. It was 
found that the mean age of body dysmorphic disorder 
patients was 25.15±6 years the majority. This is because 
body dysmorphic disorder is more common at this age, as 
well as people at this age are more interested in cosmetic 
surgery to be beautiful in front of others or for preparing 
for marriage. This was in accordance with another study, 
which found that the common age of onset of the disease 
is adolescence, and this is associated with increased severity 
of illness as well as higher levels of co-morbidity with other 
psychiatric disorders [36]. Our study shows that the number 
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of previous cosmetic operations of BDD patients is increasing 
with increasing age, another research found an explanation 
for such results that after plastic surgery or minimally invasive 
treatments, some patients switched their preoccupation to 
another body area. Switching to another body area is not 
unexpected, because BDD is characterized by distorted 
body image and tendencies to obsess and excessively worry 
about nonexistent or minor flaws. Thus, a surface change, 
such as that accomplished by surgery, is unlikely to treat the 
underlying disorder [37]. The study also involved the correlation 
between the history of previous cosmetic operations and 
marital status and it was found that there is more positive 
history among single patients than married and this was in 
accordance with another study that explained such a result as 
the prevalence of BDD is two times higher in single patients 
than married and the medical or surgical treatment of them 
is usually unsatisfactory. Treatments that have been shown 
to be effective for body dysmorphic disorder are selective 
serotonin reuptake inhibitors (SSRIs) and cognitive behavioral 
therapy (CBT), however, a Cochrane review from 2009 and 
an updated review from 2016 concluded that there is still 
a lack of experience and evidence regarding the effective 
treatment of body dysmorphic disorder, and more research 
is required to supplement available data [34]. Quantitative 
studies have demonstrated that body dysmorphic disorder 
is associated with significant distress and leads to impaired 
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functioning in relationships, socializing, and intimacy as well 
as to a decreased ability to function at work or in school [3]. In 
some studies, individuals with body dysmorphic disorder have 
reported high rates of unemployment and social isolation, 
and also a high frequency of suicide attempts. Only a few 
qualitative interview studies have analyzed aspects of body 
dysmorphic disorder [33].  Another explanation may be 
because a person after marriage becomes more responsible 
and cares about his family and has little attention on his 
appearance from a single in addition to economic causes. 
In this study, we found that the great negative effects of 
BDD on friends’ status and dating is about 70%, which is 
similar to findings of another research in a psychiatric setting 
showed that this might lead to substantial avoidance of 
everyday activities, social isolation, reduction of quality of 
life and suicide [36].

coNcLUsIoNs
In result of research it was found the high prevalence 

of body dysmorphic disorder among patients seeking 
plastic surgery which is about 60%. There is no significant 
association between the mean age of male and female 
patients with body dysmorphic disorder. Body dysmorphic 
disorder is more common among single, unemployed, and 
females gender and body dysmorphic disorder is more 
common among young adults.
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AbstrAct
Aim: To determine the aerobic and anaerobic productivity of females from the mountain districts of Zakarpattia region, depending 
on the component composition of body weight.
Materials and Methods: A comparative analysis of physical health status of females in the post-pubertal period of ontogenesis, was 
carried out. Physical health status was assessed by indicators of aerobic and anaerobic productivity depending on the component 
composition of the body, which was determined by impedance measurement.
results: Physical health of females from the mountain districts depends on the component composition of the body, namely: 
an excellent level of aerobic productivity is observed in females who have a insufficient body weight with a normal relative fat 
content and a high relative content of skeletal muscles, VО2 max rel > 38 ml·min-1·kg-1; as a result, their physical health exceeds the 
“critical level” according to H.L. Apanasenko and corresponds to “excellent” according to ya.P. Pyarnat’s criteria.  Females from the 
mountain districts with normal body weight, high relative fat and normal relative skeletal muscle have average level of aerobic 
performance., i.e., VО2 max rel. is within 28-33 ml∙min-1∙kg-1. As a result, their physical health is below the “critical level”.
conclusions: “Excellent” and “good” level of aerobic productivity of females from the mountain districts of the Zakarpattia region 
guarantees “safe health level”. Females from mountain districts with a high content of fat component have an “average” level of 
aerobic performance, which does not provide a “safe health level”.

Key words: body mass, fat, skeletal muscles, post-pubertal age 

INtrodUctIoN
According to existing concepts about physical health 

[1], its level is determined by a person’s ability to adapt 
to the influence of various factors, that is, to maintain 
normal life activities in inadequate situations [2]. Moreover, 
the individualization of a person’s adaptive capacity is 
determined by a number of factors, namely: age, gender, 
constitutional characteristics of body composition, functional 
state of the body, etc. [3]. It should be noted that the ability 
to effectively perform physical work in aerobic and anaerobic 
(alactic and lactic) modes of energy supply can serve as 
an indicator of the level of adaptive capacity [4]. Because 
there is scientific information about the dependence of 
the level of physical health on the efficiency of aerobic 
and anaerobic metabolic processes that ensure physical 
activity [5]. 

A whole series of scientific works testify that a person’s 
ability to adapt to aerobic and anaerobic physical work 
depends on the somatotype [6-8]. Recently, scientists 
have also focused their attention on the dependence of 
the individual’s capacity to adapt to work in aerobic and 
anaerobic modes of energy supply on the component 
composition of body weight, namely on the ratio of fat 
and muscle components [9].

The physical health of certain population groups is formed 
as a result of many years of living in a certain territory due 
to the influence of exogenous (meteogeographic) factors 
on the human genetic apparatus [10, 11].

AIM 
The aim is to determine the aerobic and anaerobic 

productivity of females from the mountain districts 
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of Zakarpattia region, depending on the component 
composition of body weight. 

MAterIALs ANd MetHods 
A comparative analysis of physical health status of 102 

post-puberty females aged 16 to 20, residents of the 
mountain districts of Zakarpattia region, was carried out.  
Physical health status was assessed by indicators of the 
aerobic productivity of the body, namely, the maximum 
oxygen consumption was measured (VО2 max) using the 
bicycle ergometry method. To evaluate the level of aerobic 
productivity, the ya.P. Pyarnat’s rating scale was used [12]. 
Indicators of anaerobic productivity of the body were studied 
by: measuring the power of anaerobic alactic energy supply 
processes by the Peak Power Output in 10 s (WAnT 10); the 
power of anaerobic lactic energy supply processes by the 
Peak Power Output in 30 s (WAnT30), using the Wingate 
anaerobic test described by yu.M. Furman et al [13]. The 
anaerobic lactic productivity of the organism was measured 
by the Peak Power Output (PPO) in 1 min using A. Shogy 
and G. Cherebetin’s method [14]. The component body mass 
composition was determined using the impedance method 
with the application of Omron BF511 Body Composition 
Monitor to estimate the percentage of fat mass (subcutaneous 
and visceral fat) and the percentage of skeletal muscle [15]. 
The statistical processing of the material was carried out in 
Excel 7.0 and SPSS version 10.0 using Student’s t-test to find 
out the reliability of the difference between the average values.

resULts
As a result of determining the component composition of 

body weight, the females studied were divided into three 
groups depending on the relative content of fat and into 
three groups depending on the relative content of skeletal 
muscles. The number of females with a normal relative 
fat content (21.0-32.9%) was the largest – 52 individuals 
(51.0%), while the number of females with a high relative fat 
content (33.0 -38.9%) was the smallest – 11 (10.8%). There 
were no individuals with a very high relative fat content 
(> 39.0%) among those studied. The representatives of 

the mountain districts were almost equally distributed 
regarding relative content of skeletal muscles, namely: 
there were 59 females (57.8%) with normal  and 40 females 
(39.2%) with high relative content of skeletal muscles. We 
also recorded 3 individuals (3%) with a very high relative 
content of skeletal muscles (>35.3%). There were no females 
with a low relative content of skeletal muscles (<24.3%) 
among the studied individuals (Table 1).

The value of the absolute VО2 max index in females with 
low relative fat content is 14.0% significantly lower than 
the value in females with normal relative fat content. The 
average value of VO2 max rel. in females with a high relative 
fat content is 33.8±1.76 ml∙min-1∙kg-1, which is1.23 times 
lower than the average value in females with a normal 
relative fat content (p<0.05) and does not reach the “safe 
health level”. The average value of the relative indicator of 
maximal oxygen consumption in females from the mountain 
districts with a normal relative fat content exceeds the 
“safe health level” by 18.9%. The results of the study of 
the power of anaerobic lactic energy supply processes 
according to the relative value of WAnT 10 rel. in females 
from the mountain districts, show a significant prevalence 
of this indicator in females with a normal relative content 
of the fat component compared to persons with a high 
content by 9.1%. Peculiarities of the manifestation of 
anaerobic productivity in representatives of the mountain 
districts with different component composition of body 
weight were also revealed when determining the relative 
power of anaerobic lactic energy supply processes. 
It should be noted that the lowest average values of  
WAnT 30 rel. are observed in representatives of the mountain 
districts with both high and low relative fat content, while 
in females with normal relative fat content, the average 
value of the absolute indicator of the capacity of anaerobic 
lactic energy supply processes is higher compared to 
representatives of the mountain districts with low and 
high relative fat the content of the fat component by 
17.8% and 18%, respectively. However, females from 
the mountain districts with different relative fat content 
probably do not differ from each other in terms of the 

table 1. Distribution of females from the mountain districts of Zakarpattia by component composition of body weight, n=102

relative fat content (%)

< 21,0
(-) low

21,0 – 32,9
(0) normal

33,0 – 38,9
(+) high

>39,0
(++) very high

number  
of persons % number  

of persons % number  
of persons % number  

of persons %

39 38,2 52 51,0 11 10,8 - -

relative content of skeletal muscles (%)

< 24,3
(-) low

24,3 – 30,3
(0) normal

30,4 – 35,3
(+) high

> 35,3
(++) very high

number  
of persons % number  

of persons % number  
of persons % number  

of persons %

- - 59 57,8 40 39,2 3 3,0
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Note: the probability of a difference in mean values (p<0.05): 
* - relatively low fat content; 
• - relatively normal fat content; 
" - relatively high fat content.

indicators   

aerobic productivity anaerobic productivity

Maximum oxygen  
consumption

power of alactic energy 
supply processes

power of lactic energy  
supply processes

capacity of lactic  
energy supply processes

Relative fat  
content (%)

VO2 max 
ml∙min-1

VO2 max rel. 
ml∙min-1∙kg-1

WAnT 10,
kgm∙min-1

WAnT 10 rel.,  
kgm∙min-1∙kg-1

WAnT 30.  
kgm∙min-1

WAnT 30 rel.,  
kgm∙min-1 ∙kg-1

PPO,  
kgm∙min-1

PPO rel.,  
kgm∙min-1∙kg-1

< 21,0 (-)
low (n=39)

2032,6  
± 53,4 •

38,5 
± 1,67

2063,0 
±59,2

39,3  
± 0,9

1983,4  
± 56,5 "

37,2  
± 0,68 •

1121,6  
± 31,3 •

20,6  
± 0,7

21,0 – 32,9 (0)
normal  (n= 52)

2364,8  
± 64,6

41,6  
± 1,93

2202,1  
± 62,7

42,1 
±1,18

2128,3  
± 62,4

40,5  
± 1,07

1286,2  
± 40,8

21,2  
± 0,9

33,0 – 38,9 (+)
high (n=11)

2101,4  
± 58,6 •

33,8  
± 1,76 •

2122,4  
± 61,1

38,6  
± 0,8

2218,4  
± 61,3

36,8  
± 0,66 *

1206,3  
± 40,4

19,9  
± 0,8

table 2. Average values of indicators of aerobic and anaerobic productivity of the body (М±m) of females  
from the mountain districts of Zakarpattia, depending on the relative fat content, n=102

relative value of the capacity of anaerobic lactic energy 
supply processes  (р>0, 05) (Table 2).

The dependence of the level of aerobic productivity 
on the content of the muscle component of body weight 
was established. The value of the absolute VО2 max index in 
females with normal and high relative content of skeletal 
muscles is significantly lower than the value in females with 
very high relative content of skeletal muscles (р<0.05) by 
19.9% and 13.2%, respectively. The average value of the 
relative indicator of maximum oxygen consumption VО2 max rel.  
in females from the mountain districts with normal, high, 
and very high relative skeletal muscle mass is significantly 
higher than the “safe health level” and corresponds to an 
excellent level of aerobic performance. The results of studies 
of the power of anaerobic lactic energy supply processes 
of the body in terms of the absolute value of WAnT10 in 
females from the mountain districts revealed a significant 
prevalence of this indicator in females with a very high 
relative content of skeletal muscles by 23.7% compared 
to individuals with a normal relative content of this body 
mass component. Peculiarities of anaerobic productivity 
manifestation in representatives of the mountain districts 
with different component composition of body weight 
were also revealed when determining the absolute value 
of the power of anaerobic lactic energy supply processes. 
However, the lowest absolute average values of WAnT30 
are observed in females from the mountain districts with 
normal and high relative content of skeletal muscles. In 
females with a normal relative content of skeletal muscles, 
the average value of the absolute indicator of the capacity 
of anaerobic lactic energy supply processes is reliably the 
lowest by 19.1% and 21.7% compared to representatives 
of the mountain districts with high and very high relative 
content of skeletal muscles, respectively (р<0.05). At the 
same time, according to the relative indicator of the capacity 
of anaerobic lactic energy supply processes, females from 
the mountain districts with different relative content of 

skeletal muscles probably do not differ among themselves, 
р>0,05 (Table 3).

Thus, according to the results of the research of aerobic 
and anaerobic processes of energy supply in females 
from mountain districts, we came to the conclusion that 
females with a normal relative fat content (21.0-32.9%) and 
a high relative content of skeletal muscles (30.4-35.3%) 
with insufficient body weight (BMI<18.5 kg/m2) have an 
excellent level of aerobic productivity, i.e. VО2 max rel.  
> 38 ml∙min-1∙kg-1. Females with a normal relative fat content 
and a normal relative skeletal muscle content (24.3-30.3%) 
with normal body weight (18.5 ≤ BMI < 25 kg/m2) have a 
good level of aerobic productivity, i.e. VО2 max rel. > 34 to 
38 ml∙min-1∙kg-1. Females with a high relative fat content and 
a normal relative skeletal muscle content with normal body 
weight have an intermediate level of aerobic productivity, 
i.e. VО2 max rel. 28-33 ml∙min-1∙kg-1. At the same time, all 
the individuals studied have a normal level of visceral fat, 
in the range from 1 to 9% (Fig.1).

dIscUssIoN
The issues of physique are in the field of interests of both 

theoretical and clinical medicine. Traditional anthropometric 
approaches are now successfully complemented by high-
tech and effective research methods (bioimpedancemetry, 
etc.), which provide an objective assessment of the 
component composition of the human body and other 
morphological features. The expediency of conducting 
such studies with a clinical purpose is determined by the 
repeatedly proven fact of constitutional predisposition to 
the development of a number of diseases, as well as by 
the fact that belonging to a certain constitutional type 
can be considered as a factor of well-being, indicating 
the optimal adaptation potential and low probability of 
the development of certain nosological forms. This allows 
for individualization of approaches to disease prevention, 
selection of treatment tactics, and prediction of treatment 
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effectiveness [16]. M. I. Nemesh’s study of the relationship 
between indicators of the component composition of 
the body and central hemodynamics in females with 
excessive body weight, proves that an increase in body 
weight due to adipose tissue, first of all, serves as a load 
for the heart muscle, which leads to increase the minute 
blood volume. Another mechanism that occurs in parallel 
is characterized by the production of hormones by visceral 
fat: tumor necrosis factor-α, resistin, visphantin reduce the 
production of nitric oxide by the vascular endothelium, 
which negatively affects the vasodilatation of peripheral 
arteries and leads to hardening of the arterial walls, and 
eventually to the appearance of arterial hypertension [17-
19]. However, with physical exertion, training of the skeletal 

muscles increases, and this will correct the indicators of 
central hemodynamics.

A. S. Shklyar’s research shows the importance of studying 
the component composition of the body at various stages 
of postnatal ontogenesis, which makes it possible to explain 
age and gender differences in the frequency of formation of 
functional disorders, pre-nosological, as well as nosologically 
defined pathological conditions as manifestations of the 
general process of growth and development in postnatal 
ontogeny. After all, the fat component of a person’s body 
weight is one of the indicators of a person’s physique 
and of their nutritional (alimentary) status. It can change 
dynamically under the influence of various factors [20]. 
The muscle component of a person’s body weight is one 

table 3. Average values of indicators of aerobic and anaerobic body productivity (M±m) of girls from the mountain districts of 
Zakarpattia depending on the relative content of skeletal muscles, n=102

indicators   

aerobic productivity anaerobic productivity

Maximum oxygen  
consumption

power of alactic energy  
supply processes

power of lactic energy  
supply processes

capacity of lactic energy 
supply processes

Relative skeletal 
muscle content 

(%)

VO2 max 
ml∙min-1

VO2 max rel. 
ml∙min-1∙kg-1

WAnT 10,
kgm∙min-1

WAnT 10 rel.,  
kgm∙min-1∙kg-1

WAnT 30.  
kgm∙min-1

WAnT 30 rel.,  
kgm∙min-1 ∙kg-1

PPO,  
kgm∙min-1

PPO rel.,  
kgm∙min-1∙kg-1

24,3 – 30,3
(0) normal 

(n=59)

2098,3  
± 48,6"

43,7  
± 0,61

2006,8  
± 54,5"

41,7  
± 1,04

2014,7  
± 67,8"

41,8  
± 2,01

1208,4  
± 28,3" '

25,1  
± 1,02

30,4 – 35,3
(+) high (n=40)

2273,4  
± 63,8"

40,5  
± 0,48*

2311,4  
± 70,4

40,0  
± 1,7

2291,1  
± 43,2

40,4  
± 1,92

1494,6  
± 31,2

26,3  
± 0,9

> 35,3
(++) very high 

(n=3)

2618,3  
± 59,66

41,69  
± 0,46

2482,7  
± 62,7

40,17  
± 1,4

2447,7  
± 50,4

40,2  
± 1,68

1543,7  
± 40,1

25,3  
± 1,4

Note: the probability of a difference in mean values (p<0.05): 
* - relatively low fat content; 
'' - relatively normal fat content; 
' - relatively high fat content.

Fig. 1. Graphic representation of the dependence of the level of aerobic productivity of females from the mountain districts of Zakarpattia on the 
ratio of the component composition of body weight (n=102).
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of the indicators of body structure and an indicator of 
its structural and functional state at various stages of 
ontogenesis. Changes in the muscle component of body 
weight can be transitory or permanent, which is determined 
by the state of metabolic processes in the corresponding 
period of ontogenesis, the nutritional support of nutrient 
homeostasis, the mode of motor activity and the state of 
the person’s somatic health [21].

yu.I. Huminskiy et al. conducted a longitudinal study 
for the first time on the territory of Ukraine. The study 
determined changes in the component composition of the 
body mass of young cadets of the 1st, 2nd, and 3rd years 
of study in the academic setting as an exogenous factor, 
which, together with the daily regime, way of eating, motor 
activity and emotional load affect the body. It was found 
that the indicators of the muscle and bone components of 
the body weight of the cadets increased during training, 
while the indicator of the fat component reduced. Significant 
differences were found when comparing annual changes 
in muscle and fat components of body weight. In addition, 
annual changes in the fat component were more significant 
in the second year of study than in the first, while indicators 
of the muscle and bone components prevailed in the 

first year of study [22]. Identifying patterns of individual 
typological variability of the body structure and its parts 
is ideal for monitoring health and physical status, and 
can be used in personalized approaches of clinical and 
preventive medicine.

coNcLUsIoNs
In females from the mountain districts with a high fat 

content, the average value of the power of anaerobic lactic 
energy supply processes based on the relative value of 
WAnT 10 and the power of lactic processes based on the 
relative value of WAnT 30 is probably lower than that of 
peers with a normal content of the fat component by 9.1% 
and 18.0%, correspondingly. The capacity of anaerobic 
lactic processes of energy supply in females with a high 
fat content in terms of the relative value of PPO in 1 min 
is probably 11.5% lower than in females with a normal fat 
content. “Excellent” and “good” level of aerobic productivity 
in females from the mountain districts of Zakarpattia region 
guarantees “safe health level”. Females from the mountain 
districts with a high content of fat component have an 
“average” level of aerobic performance, which does not 
provide “safe health level”. 
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AbstrAct
Aim: To evaluate the theoretical binding affinities of four synthetic compounds that target the carbonic anhydrase IX enzyme in 
solid tumors. 
Materials and Methods: To accurately depict the molecular structure, we utilized the Chem Draw Professional 12.0 program. 
We downloaded the carbonic anhydrase IX enzyme (29.25 KDa) (PDB code: 4yWP) from the Protein Data Bank into the Molecular 
Operating Environment software. Then, the S-score and rmsd were calculated for the proposed compounds. 
results: The theoretically synthesized compounds demonstrated good binding affinities with the receptor active pockets Sa, Sb, 
and Sd, with S-scores of -7.6491, -8.3789, and -8.3218, respectively. Substitutions improve compound orientation. The substituted 
triazoles ring increases flexibility and receptor interaction. In addition, the benzyl chloride derivatives play an important role in the 
interaction, with varying effects dependent on the groups substituted at position 4 of the benzene ring. 
conclusions: The synthesized compounds Sb with para Br substitution (S-score = -8.37) and Sd with para Cl substitution (S-score =  
-8.32) are considered the best ones as they exhibit a high affinity for the receptor.

Key words: in silico, triazoles moiety, carbonic anhydrase inhibitor

INtrodUctIoN
When considering causes of death in the United States, 

cancer comes just behind cardiovascular illnesses [1, 2]. 
Treatment choices are limited if cancer has metastasized, 
leaving chemotherapy as the only viable alternative [3, 4]. 
The main reasons for chemotherapy failure are the inability of 
anticancer treatment to reach the malignancy cell, requiring a 
dosage increase, and the lack of selectivity of these medications, 
resulting in considerable severe cell damage [4]. Existing 
chemotherapeutic drugs have problems with high toxicity, 
drug resistance, and a lack of selectivity, necessitating the 
development of new therapies [5]. In humans, 15 different 
α-class Carbonic Anhydrase (CA) isoforms are expressed. 
Catalytically active (CA) isoforms in humans include 12 of 
the 15 α-class isoforms. These CA isoforms are responsible for 
catalyzing the reversible hydration of CO2 into HCO3. Each of 
these isoforms has multiple physiological roles and diverse 
expression patterns [6-8]. It has been discovered that carbonic 
anhydrase IX and carbonic anhydrase XII have significant 
links to the development of cancer [9]. On the other hand, 
studies have shown that carbonic anhydrase IX, rather than 
carbonic anhydrase XII, is more commonly found in solid 
tumors [10, 11]. Sulfonamides have many different types of 
biological activity, and members of this class of pharmacological 

substances are commonly employed in clinical settings as 
antibacterial, hypoglycemic, diuretic, antihypertensive, and 
antiviral medications, amongst other uses. Recent studies 
have shown that a variety of structurally unique sulfonamide 
derivatives exhibit significant anticancer activity in vitro and/
or in vivo [12, 13]. Sulfonamide derivatives share a common 
aromatic/heterocyclic molecular motif, and based on the 
substitution on the aromatic ring (tail or linker moiety), specific 
interactions may be established within the typical enzyme 
bipolar structure, either in the center of the site of activity or 
on its edge [14, 15]. Heterocyclic compounds are of interest to 
medicinal chemists due to their distinct chemical characteristics 
and varied biological activities [16]. It has been studied for 
the possibility of being used as a therapy for the treatment 
of a large variety of diseases, one of which is cancer. because 
of the presence of heterocyclic core rings in the structure of 
naturally occurring biological components in our bodies, 
such as DNA, RNA, and vitamins, advancements in the field of 
medicine that involve heterocyclic compounds have become 
increasingly significant [17]. Triazoles is a significant nitrogen 
heterocyclic structure composed of three nitrogen and two 
carbon atoms [18]. Triazoles-containing compounds have been 
shown to have considerable industrial applications in a variety 
of fields [19]. There are already a number of commercially 
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available compounds that utilize this nucleus [20]. The 1, 2, 
4-triazole nucleus shows promise for enhancing solubility and 
bimolecular binding because of its resistance to metabolic 
degradation and dual role as H-bond donor and acceptor 
at the active region of a receptor [21]. Depending on this 
background, novel sulfonamide derivatives bearing a 1, 2, 
4-triazole ring linked to benzyl chloride with different para 
substitutions were designed and synthesized to act as CAIs.

AIM
To evaluate the theoretical binding affinities of four 

synthetic compounds that target the carbonic anhydrase 
IX enzyme in solid tumors. 

MAterIALs ANd MetHods
CHEMICAL SyNTHESIS 

The following scheme shows the synthesis pathway for 
compounds (Sa-Sd) derived from sulfanilamide. Compound (A) 
was synthesized according to Mina et al., [22], and compound 
(B) synthesized according to Li, et al. [23]. Compound (1) is 
synthesized by the reaction of compound A with compound 
B, according to the method described by Park H-S, et al., [24]. 
Synthesized compound (2) is by the reaction of compound 
(1)	with	NH₂NH₂•H₂O	(99%),	according	to	Jubie,	et	al.	[25].	
Compound (3) was synthesized according to Husain et al. 
[26]. Compound (4) was synthesized according to Jubie et 
al. [25]. Synthesized into different final products, according 
to Park, et al., (Sa-Sd) [24] (Fig.1).

THE SySTEM AND SOFTWARE OF THE COMPUTER
The present evaluation made use of a Huawei computer 

system with the following standard properties: CPU @ 2.10 
GHz, Intel(R) Core(TM) i3-10110U, 8 GB RAM. MOE 2015 

Fig. 1. Synthesis of the final compounds and their intermediates.

Fig. 2. Acetazolamide compound with carbonic anhydrase IX (PDB code: 4ywp).

Fig. 3. Topiramate compound with carbonic anhydrase IX (PDB code: 4ywp).



529

IN SILICO STUDY OF NOVEL SULFONAMIDE DERIVATIVES BEARING A 1, 2, 4-TRIAZOLE MOIETY ACT...

Fig. 4. Sa final compound with carbonic anhydrase IX (PDB code: 4ywp).

and Chem Draw Professional Software Pro 12.0 were both 
downloaded and set up.

PREPARATIONS OF LIGAND/RECEPTOR AND 
PROTOCOL OF MOLECULAR DOCKING

The ligand molecular structures were drawn accurately 
in Chem Draw Professional 12.0, after that, protonating 
the ligand in 3D shape, partial charge addition, energy 
minimization, and finally saving the results. Using the PDB 
website, we download the receptor into the Molecular 
Operational Environment (MOE), which is the crystal 
structure of genetically engineered carbonic anhydrase 
IX (29.25 kDa) (PDB code: 4yWP).

The target protein is prepared through the following steps: 
The chain sequences that participate in the protein action 
were only selected; the remaining chains were deleted. 
The small molecules were deleted. Water molecules were 
removed also. Adding hydrogen hides bonds; after that, fix 
the potential of the protein atoms and identify its active 
site. At the end, the previously prepared ligand is loaded 
into MOE from saved data, followed by the docking process.

Fig. 5. Sb final compound with carbonic anhydrase IX (PDB code: 4ywp).
IX (PDB code: 4ywp).

resULts ANd dIscUssIoN
DOCKING OF MOLECULAR AND VIRTUAL SCREENING

The optimum way for a ligand to connect to a target’s 
active site is explored using the simulation technique 
known as molecular docking, the Molecular Operating 
Environment (MOE), which aids in the visualization, 
characterization, and evaluation of protein interactions 
with ligands, was used in this study because it provides an 
excellent graphical representation of results by displaying 
the positions and interactions of ligand with receptor-
binding residues [27]. Because carbonic anhydrase IX is a 
transmembrane protein, it has been challenging for purify, 
yield, and crystallize it for use in SBDD. However, the similar 
cytoplasmic-soluble carbonic anhydrase II isoform can 
be easily produced and crystallized [28]. The molecular 
operating environment showed that binding selectivity 
of designed compounds to the carbonic anhydrase IX 
enzyme in the same main active site as acetazolamide 
and topiramate. Topiramate (also known as TPM) has been 
documented as having an anti-tumorigenic effect in a 
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Fig. 6. Sc final compound with carbonic anhydrase IX (PDB code: 4ywp). 

number of malignancies due to its potent inhibition of 
the carbonic anhydrase enzyme, in particular carbonic 
anhydrase IX [29]. S-score and rmsd (root-mean-square 
deviation) values, which represent the average distance 
between the atoms of the posed ligand and the ligand 
for the site of the anti-cancer that was tested, were used 
to evaluate the inhibitory effects of created compounds, 
and the similarity between the amino acids that interact 

on the same active site. This data was utilized to evaluate 
the efficacy of the compounds. Acetazolamide interacts 
with its interaction site, which is composed of Zn301, 
Thr199, and Thr200. Topiramate interacts with its interaction 
site, which is composed of Gln92, Thr200, and Zn301. 
Table 1 demonstrates the S-score, rmsd, and the primary 
amino acids that participated in the interaction of the 
final products of the reaction. All final products Sa, Sb, 

Fig. 7. Sd final compound with carbonic anhydrase IX (PDB code: 4ywp).

table 1. S-score, rmsd, and the primary amino acids participated in the interaction of the final products of the reaction

Compound r group S-score rmsd No. of binding site Binding amino acids

Acetazolamide (Fig. 2) ------- -5.06 1.7 1 Zn301Thr199,Thr200.

Topiramate (Fig. 3) ------- -6.69 1.9 3 Gln92,Thr200,Zn301.

Sa (Fig. 4) CH3 -7.64 1.6 3 Thr199, Zn301, Gln A92.

Sb (Fig. 5) Br -8.37 1.8 3 Zn,Thr199,Thr69.

Sc (Fig. 6) H -8.09 2.2 3 Thr199,Zn,Gln.

Sd (Fig. 7) Cl -8.32 1.6 7 Thr199, Zn, Th200, His, Gln Gly.
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and Sd showed better binding affinity with target proteins 
when compared to acetazolamide and topiramate with 
S-score (-7.6491, -8.3789, and -8.3218, respectively) and 
rmsd (1.6792, 1.8982, and 1.6307).

The highest S-score-8.37 was found for compound 
Sb, suggesting that the Br substitution improves the 
orientation of the proposed ligand in the receptor pocket. 
On the other hand, the Sd derivative with Cl substitution 
made more H-bonds with several important amino acid 
residues in the protein, with S-score -8.32 resulting in a 
more stable orientation and a tighter binding affinity 
than other compounds, in compound Sa with para methyl 
substitution, the S-score is less -7.46, but good rmsd. In 
contrast, the inhibitor with para H substitution shows 

a high rmsd and a lower S-score compared with other 
substituted inhibitors.

coNcLUsIoNs 
The synthesized compounds Sb with para Br substitution 

(S-score = -8.37) and Sd with para Cl substitution (S-score =  
-8.32) are considered the best ones as they exhibit a high 
affinity for the receptor. These substitutions have a positive 
effect on the compound’s orientation. Providing evidence 
for the role of the substituted triazoles ring in increasing 
flexibility and enhancing the chances of interaction with the 
receptor. Additionally, the benzyl chloride derivatives play a 
significant role in the interaction, with variations depending 
on the groups substituted at position 4 on the benzene ring.
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EFFECtS oF ProFESSioNal oral HyGiENE aNd tEEtH 
wHitENiNG oN tHE MiCroElEMENt CoMPoSitioN  
oF ENaMEl
Anna V. Dvornyk, Yaroslav Y. Vodoriz, Oleg A. Pysarenko, Iryna Y. Marchenko, Iryna M. Tkachenko
POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

AbstrAct
Aim: The objective of this study is to investigate the impact of professional teeth cleaning and the substances used in modern 
dentistry for whitening on the microelement composition of tooth enamel. 
Materials and Methods: To study the morphology and microelement composition of the enamel, scanning electron microscopy 
was performed using the MiraLM microscope equipped with a Schottky field emission electron gun from Tescan. 
results: A comparative analysis between the areas subjected to mechanical cleaning and those where it was not applied revealed 
a significant difference in the research results, particularly in carbon, which changed from 25.16±1.04 to 32.02±1.8. An analysis 
of the enamel’s chemical composition before and after whitening revealed a decrease in carbon from 45.91±1.20 to 42.46±1.74. 
The change in phosphorus content was determined to be from 9.77±0.39 to 9.56±0.75. A decrease in calcium from 15.96±0.64 to 
15.21±1.22 and magnesium from 0.07±0.01 to 0.01±0.01 was also observed.
conclusions: Professional dental hygiene does not have a direct impact on the microelement composition of enamel, such as the 
levels of calcium, phosphorus, fluoride, and other microelements. However, it can have an indirect and temporary influence due 
to the use of abrasive materials that affect dental deposits, pellicle, and the surface layer of enamel. Teeth whitening can affect the 
microelement composition of enamel, but these changes are mostly temporary and associated with processes of demineralization/
remineralization and oxygenation.

Key words: tooth bleaching, teeth whitening, carbamide peroxide, hydrogen peroxide, electron scanning microscopy

INtrodUctIoN
Oral health and dental care play a crucial role in overall 

well-being [1]. One key aspect is the regular cleaning of 
teeth, which includes not only daily brushing at home 
but also professional cleaning performed by dentists. 
Professional teeth cleaning is an important procedure 
aimed at removing plaque, tartar, and other deposits that 
accumulate on the tooth surfaces [2].

Recently, an increasing number of studies have focused on 
investigating the impact of professional teeth cleaning on the 
microelement composition of tooth enamel. Tooth enamel, 
which is the hardest tissue in the human body, consists 
of various microelements such as calcium, phosphorus, 
fluoride, and various trace elements. These microelements 
play a vital role in dental health by strengthening the 
enamel and preventing the occurrence of cavities and 
other dental problems [3].

Moreover, while being a popular procedure teeth whitening 
can have an impact on the microelement composition of 
enamel. The majority of whitening methods are based on the 
use of carbamide peroxide or hydrogen peroxide, which can 
penetrate the enamel and break down pigments, resulting 

in a change in tooth color. However, these substances can 
also affect the microelement composition of tooth enamel, 
which may lead to potential negative consequences in 
the future.

Significant attention is being given to studying the 
changes that occur in the microelement composition 
of tooth enamel after professional cleaning. However, 
further research is needed for a deeper understanding of 
the impact of professional cleaning on the microelement 
composition of enamel. 

In this article, we will examine the impact of professional 
teeth cleaning and whitening on the microelement 
composition of tooth enamel, as well as explore the potential 
consequences of these procedures for dental health [4,5].

AIM
The objective of this study is to investigate the impact 

of professional teeth cleaning and the substances used 
in modern dentistry for whitening on the microelement 
composition of tooth enamel. Understanding these changes 
can be of significant importance for improving methods 
of prevention and treatment of dental diseases.
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MAterIALs ANd MetHods
To achieve the objective, 60 previously extracted anterior 

teeth were investigated. To prevent dehydration of the 
hard tissues, all samples were stored in a physiological 
solution under normal conditions [6].

All specimens were divided into three groups:
Group I included extracted teeth that underwent a 

professional hygiene procedure (10 samples).

Group II consisted of extracted teeth that underwent a 
prior professional hygiene procedure and were whitened 
using photoactivation with a 35% hydrogen peroxide (27 
samples).

Group III included extracted teeth that underwent 
professional hygiene and were whitened using photoactivation 
with a 44% carbamide peroxide (23 samples).

The preparation process of the specimens involved the 
following steps:

1. Removal of hard and soft dental deposits was per-
formed using an ultrasonic tip.

2. Enamel polishing was conducted using a medium-
-hardness nylon brush and Cleanic polishing paste 
(Kerr), with an RDA value of 27.

3 The professional whitening procedure was perfor-
med using a cold light lamp to activate the gel with 
either a 35% hydrogen peroxide concentration or a 
44% carbamide peroxide concentration.

After the cleaning and whitening procedures, specific areas 
for microelement analysis of the enamel were determined 
(Fig. 1). In the examination of the microelement composition 
of the enamel, the studied tooth surfaces were divided into 
zones. The left half (Spectrum 1,2) served as the control zone, 
while the right half (Spectrum 3,4) served as the experimental 
zone. The boundary was established using liquid rubber dam.

For a detailed understanding of the changes in enamel 
morphology resulting from mechanical cleaning, a series 
of images were taken of the right and left sides of the tooth 
at various magnifications before and after the professional 
hygiene procedure (Fig. 2, 3).

After evaluating the morphological changes the 
determination of the microelement composition was 

Fig. 1. Enamel surface of tooth 21 obtained by SEM with marked areas 
for surface elemental composition analysis.

Fig. 2. Enamel surface of tooth 21 obtained by SEM (left side, before the mechanical cleaning procedure): A – 150 μm view field; 
B – field of view 150 μm view field.



535

EFFECTS OF PROFESSIONAL ORAL HYGIENE AND TEETH WHITENING ON THE MICROELEMENT COMPOSITION OF ENAMEL

carried out in selected areas on the right and left sides 
(Spectrum 1, 2, 3, 4) (Fig. 1).

To study the morphology and microelement composition 
of the enamel, scanning electron microscopy was performed 
using the MiraLM microscope equipped with a Schottky 
field emission electron gun from Tescan. The areas for 
microanalysis in the enamel zone were analyzed using the 
energy-dispersive spectrometer «X-max 80mm2» (Oxford 
Instruments, UK), which was integrated into the microscope.

After obtaining the results, they were subjected to statistical 
analysis using the analysis of variance (ANOVA) method. 
The data were recorded in the «Microsoft Excel 2010» 
program, and statistical calculations were performed using 
«IBM SPSS Statistics V22».

resULts
A comparative analysis between the areas subjected to 

mechanical cleaning and those where it was not applied 
revealed a significant difference in the research results, 
particularly in carbon, which changed from 25.16±1.04 to 
32.02±1.8. This suggests surface changes in the enamel 
resulting from mechanical treatment without affecting the 
crystalline lattice of calcium hydroxyapatite but leading to the 
formation of free carbon ions that can further participate in 
chemical reactions. A significant difference was also found in 
the oxygen level, with initial values of 31.87±0.75 changing 
to 36.44±0.68, indicating a disturbance in the crystalline 
lattice of hydroxyapatite and increased activity towards 
interaction and substitution of certain microelements. 
This may have implications for the course and activity of 
chemical reactions with chemical whitening agents that 

have different compositions and activities, while the oxygen 
activity, as indicated, increases (Table 1).

For other chemical elements, certain changes in the 
indicators were observed. There was a slight increase in 
the amount of phosphorus, aluminum, and gold from 14.4 
to 14.54, from 0 to 0.05, and from 0 to 1.37, respectively. 
Additionally, there was a slight decrease in the amount of 
chlorine, nitrogen, and magnesium from 0.86 to 0.79, from 
0.25 to 0, and from 0.02 to 0, respectively. However, these 
changes were not statistically significant (Tab. 1, Fig. 3).

Analyzing the obtained data regarding the comparison 
of groups II and III (Fig. 4, 5), where different bleaching 
systems were used, the following changes in morphology 
and elemental indicators can be noted.

When comparing the indicators related to the chemical 
composition of the enamel before the whitening procedure 
and after the use of whitening agents such as 35% hydrogen 
peroxide, an evaluation of the obtained indicators regarding 
changes in the chemical composition was conducted. An 
analysis of the enamel’s chemical composition before and 
after whitening revealed a decrease in carbon from 45.91±1.20 
to 42.46±1.74. The change in phosphorus content was 
determined to be from 9.77±0.39 to 9.56±0.75. A decrease 
in calcium from 15.96±0.64 to 15.21±1.22 and magnesium 
from 0.07±0.01 to 0.01±0.01 was also observed. On the 
other hand, an increase was observed in the following 
elements: oxygen from 23.03 to 26.18, sodium from 0.38 
to 0.57, silicon from 0.37 to 0.68, and nitrogen from 2.89 
to 4.35.

When examining the statistical differences between 
the investigated trace elements, no significant differences 

Fig. 3. Enamel surface of tooth 21 obtained by SEM (right side, after the mechanical cleaning procedure): A – 150 μm view field; 
B – field of view 150 μm view field.
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researched trace elements Native enamel,N = 10 Enamel after mechanical  
cleaning, N = 10 р

C 25,16±1,04 32,02±1,8 0,001

O 31,87±0,75 36,44±0,68 0,000

Na 0,49±0,04 0,49±0,02 0,998

P 14,40±0,48 14,54±0,31 0,805

Cl 0,86±0,07 0,79±0,06 0,458

Ca 23,75±0,88 23,67±0,52 0,941

Si 0,00±0,00 0,05±0,04 0,212

N 0,25±0,25 0,00±0,00 0,309

Mg 0,02±0,013 0,00±0,00 0,152

Al 0,00±0,00 0,01±0,01 0,168

Au 0,00±0,00 1,37±0,66 0,047

table 1. Comparison of the average elemental composition in the studied group of teeth with mechanical cleaning

Fig. 4. Changes in the chemical composition of enamel before and after the mechanical cleaning procedure.

were found for the carbon indicators, which may indicate 
that carbon enters into a chemical reaction already after 
mechanical cleaning and the application of hydrogen 
peroxide as the main component of the whitening system, 
binding with active trace elements. Differences between the 
indicators relate to oxygen as one of the most active trace 
elements (p=0.007), sodium (p=0.06), which is responsible 
for retaining oxygen and hydrogen, as well as Mg, F, and Ba.

After conducting research using 35% hydrogen peroxide 
and 44% carbamide peroxide, differences in trace element 
indicators were observed before the whitening procedure 
and after its completion. The reliability of changes in trace 
element indicators and their list varied for the applied 
components of the whitening systems.

In Figure 6, we present a sample of enamel surface 
examination after professional tooth cleaning and the 
application of 44% carbamide peroxide.             

We also observed differences in the morphological 
characteristics of enamel in the experimental teeth 
when using different types of whitening systems. The 
difference was evident when comparing images obtained 
after tooth whitening. Figures 7 (A and B) and 8 (A and 
B) present images of teeth treated with 38% hydrogen 
peroxide and 44% carbamide peroxide as whitening 
agents, respectively.  

The electron micrographs provided show the same 
magnification but reveal different structures in terms of 
the distribution of the whitening agent on the enamel 
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Fig. 5. Enamel surface of tooth 11 obtained by SEM (control zone): A – field of view 50 μm; B – field of view 500 μm.

Fig. 6. Enamel surface of tooth 11, obtained by the SEM method (after professional cleaning and hydrogen peroxide application): 
A – field of view 50 μm; B – field of view 500 μm.

surface, which will subsequently lead to differences in 
the quantity of microelements on the enamel surface.

Table 2 presents a comparison of the enamel’s chemical 
composition indicators in normal conditions and when 
using whitening agents with 44% carbamide peroxide 
and 35% hydrogen peroxide.

The study revealed a significant decrease in the levels 
of carbon, oxygen, sodium, chlorine, magnesium, and 
aluminum (p≤0.05). There was also a slight decrease in the 
level of nitrogen from 2.17±0.25 to 1.54±0.47 and an increase 
in the level of magnesium from 0.04±0.01 to 0.1±0.03. 
The alteration of these indicators will significantly impact 
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Fig. 7. Enamel surface of tooth 21 enamel obtained by the SEM method after professional cleaning and application 
of 44% carbamide peroxide: A – field of view 15 μm; B – field of view 50 μm.

Fig. 8. Enamel surface of tooth 11 obtained by the SEM method, the research protocol, the area after professional cleaning 
and application of carbamide peroxide: A – field of view 500 μm; B – field of view of 15 μm

the clinical indicators and manifestations, depending on 
the characteristics of enamel’s functional and structural 
resistance.

Additionally, the calcium content increased in Group III 
(18.81±0.48) compared to the experimental samples in 
Group II (15.21±1.22). As for nitrogen levels, a significant 

difference was observed: the level for Group II was 4.35±0.76, 
while for Group III, it was 1.54±0.47.

Through the analysis of microelements in the experimental 
groups using different whitening systems, statistically significant 
differences in carbon levels were found: from 42.46±1.74 
when using hydrogen peroxide to 44.92±1.90 when using 
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Fig. 9. Enamel surface of tooth 21 obtained by SEM, zone after professional cleaning and application of carbamide peroxide: 
A – field of view 500 μm; B – field of view of 15 μm

table 2. Comparison of the average elemental composition of tooth enamel in normal conditions and after the application of 
bleaching agents with hydrogen peroxide 35% and carbamide peroxide 44% between the study indicators (M±m), 
(data are given in weight %)

researched trace elements

Microelement composition  
of enamel before  

the whitening procedure  
(N =50)

Microelement composition  
of enamel after hydrogen  

peroxide application  
(N=27)

Microelement composition  
of enamel after carbamide  

peroxide application  
(N=23)

р

С 45,91±1,20 42,46±1,74 44,92±1,90 0,008

O 23,03±0,63 26,18±0,81 20,74±1,01 0,007

Na 0,38±0,03 0,57±0,05 0,224±0,03 0,006

P 9,77±0,39 9,56±0,75 12,11±0,51 0,792

Cl 0,14±0,03 0,16±0,53 0,19±0,06 0,654

Ca 15,96±0,64 15,21±1,22 18,81±0,48 0,570

Si 0,37±0,10 0,68±0,30 0,16±0,098 0,213

N 2,89±0,40 4,35±0,76 1,54±0,47 0,075

Mg 0,07±0,01 0,01±0,01 0,01±0,03 0,034

Al 0,06±0,02 0,09±0,04 0,01±0,00 0,475

Au 0,37±0,56 0,00±0,00 0,37±0,66 0,143

F 0,00±0,00 0,02±0,01 0,05±0,03 0,004

Ва 0,00±0,00 0,45±0,25 0,38±0,00 0,004

whiteners based on 44% carbamide peroxide at p=0.008. 
Changes in oxygen levels were also observed, from 26.18±0.81 
to 20.74±1.01, with a significance difference of 0.007. The 
sodium content changed from 0.57±0.05 to 0.224±0.03 at 
p=0.006, and the fluoride quantity changed from 0.02±0.01 
to 0.05±0.03 with a significance difference of 0.004.

 Evaluating the obtained indicators when comparing 
Groups II and III where different whitening systems were used 
we can mention changes in the indicators for phosphorus: 
9.56±0.75 for Group II and 12.11±0.51 for Group III. There was 
an increase in the level of calcium in Group III: 18.81±0.48 
compared to 15.21±1.22 in the experimental samples of 
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Group II. A significant difference in nitrogen levels can be 
observed: the level for Group II was 4.35±0.76, while for 
Group III, it was 1.54±0.47.

By analyzing the microelement indicators in the 
experimental groups using different whitening systems, 
statistically significant differences were obtained for carbon 
levels, ranging from 42.46±1.74 when using hydrogen 
peroxide to 44.92±1.90 when using whiteners based on 
44% carbamide peroxide (p=0.008). There were changes 
in oxygen levels, from 26.18±0.81 to 20.74±1.01, with 
a significance difference of 0.007. The sodium content 
changed from 0.57±0.05 to 0.224±0.03 at p=0.006 and the 
fluoride quantity changed from 0.02±0.01 to 0.05±0.03 
with a significance difference of 0.004.

These changes in the indicators will significantly impact the 
alteration of clinical indicators and clinical manifestations.

dIscUssIoNs
The observed significant differences in carbon and oxygen 

levels may indicate surface changes in the enamel that are likely 
not associated with changes in the microelement composition 
of tooth enamel but rather with the breakdown of dental 
plaque (pellicle) and mineralized dental deposits on its surface, 
as evidenced by electron micrographs (Fig. 1, 2) [7].

After professional teeth cleaning, the temporary increase 
in the quantity of free carbon and oxygen ions on the 
tooth enamel should be associated with the process of 
oxygenation, i.e., improved oxygen access to the tooth 
enamel. This phenomenon may have a beneficial effect 
on the condition of the tooth enamel [8]. Free carbon ions 
can contribute to the neutralization of acidic substances 
and reduce the risk of developing caries, while oxygen ions 
can have antimicrobial effects and promote gum healing 
and overall oral health [9]. Cleaning the enamel surface 
also improves the access of whitening agents, adhesive 
systems, and conditioning solutions to the enamel, thereby 
increasing their effectiveness [10].

Regarding the change in the microelement composition 
of enamel after whitening, it should be noted that as a result 
of the chemical reactions of bleaching agents with organic 
substances in the enamel, the breakdown of carbonates 
and the removal of carbon from the enamel structure may 
occur. This leads to a decrease in carbon content in the 
enamel after whitening [3,11].

During the interaction of hydrogen peroxide with enamel, 
its molecules decompose, releasing oxygen (O2) molecules. 
This oxygen can penetrate the structure of tooth enamel, 
increasing the amount of oxygen present in the enamel. 
This process occurs through the oxidation of organic 
compounds contained in the enamel and the alteration 
of their chemical structure. When carbamide peroxide 

interacts with enamel and stains on the tooth surface, it 
breaks down into carbamide molecules and oxides. The 
oxides can be released in the reaction process, leading 
to the removal of stains and pigments on the teeth. The 
formed oxides may contain oxygen, which can result in a 
decrease in the amount of oxygen in the enamel [3,11].

Tooth whitening with carbamide peroxide may cause a 
decrease in sodium content in tooth enamel because when 
carbamide peroxide interacts with enamel and stains on 
the tooth surface, it breaks down into carbamide molecules 
and oxides. These oxides can interact with enamel minerals, 
including sodium, and contribute to their removal from 
the enamel. This can lead to a reduction in the amount of 
sodium in the enamel after whitening [12].

coNcLUsIoNs
Professional dental hygiene does not have a direct impact on 

the microelement composition of enamel, such as the levels 
of calcium, phosphorus, fluoride, and other microelements. 
However, it can have an indirect and temporary influence due 
to the use of abrasive materials that affect dental deposits, 
pellicle, and the surface layer of enamel.

Mechanical cleaning and teeth whitening with various 
systems can affect the microelement composition of tooth 
enamel. The use of hydrogen peroxide during teeth whitening 
can increase the amount of oxygen in dental enamel. This 
may be related to the oxidizing properties of hydrogen 
peroxide, which promote changes in the chemical structure 
of enamel. The use of carbamide peroxide during teeth 
whitening can decrease the amount of oxygen in dental 
enamel. The reasons for this effect may be related to the 
peculiarities of the chemical reaction that occurs during 
the interaction of carbamide peroxide with enamel.

For discolorations, both external and internal, mechanical 
cleaning methods and chemical agents can be used. In 
our study, a comparison of the chemical composition of 
the tooth enamel surface was performed when using 
professional hygiene and the application of carbamide 
peroxide and hydrogen peroxide as chemical components 
of the system for influencing tooth enamel.

After conducting experimental research and establishing 
discrepancies regarding the main elements, we may be 
able to choose whitening agents in a dental clinic based 
on clinical and laboratory research data, with appropriate 
prescription of remineralizing agents with a specified 
quantity of chemical elements depending on the choice 
of the whitening component.

Overall, it may be concluded that teeth whitening can 
affect the microelement composition of enamel, but these 
changes are mostly temporary and associated with processes 
of demineralization/remineralization and oxygenation.
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AbstrAct
Aim: To study and take into account the behavioral characteristics of a person with post-traumatic stress disorder (PTSD) during 
the mediation procedure and to experimentally test the peculiarities of PTSD in young adults and to study the causal relationship 
between PTSD and personality resilience.  
Materials and Methods: The diagnosis was carried out using the methods of diagnosing resilience (S. Muddy in the adaptation 
of D. Leontiev) and the Mississippi Scale for Combat-Related PTSD. Statistical analysis was performed using the statistical software 
package STATISTICA 10. The analysis of the study results included the distribution of the results of the arithmetic mean and the 
identification of correlations using Pearson’s correlation coefficient.  The obtained empirical data were processed qualitatively 
and quantitatively. 
results: In the course of the study we found that mediation is the best alternative way to resolve legal disputes with a person 
with PTSD, as the mediator creates a safe space, an atmosphere of trust, helps to cope with emotions, and, through questioning 
and other techniques, forms a conscious attitude towards their own needs and interests. Such interaction is empathetic and non-
traumatic for a person with PTSD who is a party to mediation. It has been established that the level of PTSD manifestation in young 
adults affects their level of resilience.
conclusions: mediator’s work with a person with PTSD requires more activity on the part of the mediator, empathic communication, 
and possession of skills in dealing with psychotrauma. All decisions made as a result of mediation will be aimed at satisfying the 
basic need for safety of such a person. 

Key words: traumatic event, post-traumatic stress disorder, mediation, resilience, psychotherapy

INtrodUctIoN
The war in Ukraine has caused and continues to cause 

massive psychological trauma to the civilian and military 
population of the country. Since the beginning of hostilities, 
a huge number of Ukrainians have been left homeless and 
have suffered physical and mental trauma. According to the 
report of the Ministry of Reintegration of the Temporarily 
Occupied Territories of Ukraine [1], 4,867,106 internally 
displaced persons (IDPs) are officially registered in Ukraine 
today, and international estimates put the number of internally 
displaced persons at over 7 million. Another 4 million people 
have registered for temporary protection in Europe.  Such 
a high level of stress on the adaptive mechanisms of the 
psyche during the war has already caused and is likely to 
cause the development of stress disorders in Ukraine in 
the post-war years, which will manifest itself through social 
maladjustment, an increase in the number of offenses, and 
the development of psychosomatic disorders, in particular, 
manifestations of post-traumatic stress disorder (hereinafter 
referred to as PTSD). The symptoms of PTSD significantly 
affect a person’s behavior in everyday life, can be unexpected 

and unpredictable in the system of social relations, and as 
a result, can become a prerequisite for conflicts. 

One of the forms of conflict is a legal dispute, and mediation 
is an effective alternative way to resolve legal disputes. 
European countries, such as Poland, France, Germany, 
Italy, Lithuania, and Latvia, which actively accept IDPs from 
Ukraine, have long been using mediation as an alternative 
way to resolve legal disputes (conflicts). Ukraine, which 
adopted the Law of Ukraine “On Mediation” on November 
16, 2021 [2], is no exception, as its development has been 
slowed down by the current socio-political situation, on 
the one hand, and posed challenges to mediators due 
to the peculiarities of working in wartime, on the other. 
Therefore, combining these two different phenomena 
(the presence of a significant number of people with PTSD 
and mediation), we note that it is important to study the 
peculiarities of a mediator’s work with parties, one or both 
of whom are people with PTSD. At the same time, it is 
important to clarify both the possibility of conducting a 
mediation procedure and, if the answer is yes, the specifics 
of the mediator’s role in it.  
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The analysis of scientific research has made it possible to 
assert that the problem of the peculiarities of mediator’s 
work with parties, one or both of whom are persons with 
PTSD, is relevant in modern psychological science, but 
insufficiently studied. 

AIM
The purpose of the article is to theoretically substantiate 

the peculiarities of a mediator’s interaction with a person with 
PTSD; to empirically study the level of PTSD manifestation 
and resilience in young adults; to test the means of non-
violent communication in mediation with a person who 
has experienced a traumatic event.

MAterIALs ANd MetHods
 The experimental study was conducted on the basis 

of the Municipal Institution “Kharkiv Humanitarian and 
Pedagogical Academy” of the Kharkiv Regional Council and 
the Poltava Law Institute of the yaroslav Mudryi National 
Law University of Ukraine during the academic year 2022-
2023. The experimental sample included 60 students aged 
20 to 40 years, studying in different faculties. 

The diagnostics were performed using the methods of 
diagnosing resilience (S. Muddy in the adaptation of D. Leontiev), 
which is an adaptation of the Hardiness Survey developed by 
S. Muddy. Resilience characterizes the degree of a person’s 
ability to withstand psychological stress during a stressful 
situation without reducing the effectiveness of their activities 
and maintaining internal balance. The resilience test contains 
45 questions, the answers to which are interpreted on a four-
point Likert scale. The scoring system used was from 0 to 3. 

The Mississippi Scale for Combat-Related PTSD was 
developed by N.M. Kean, J.M. Caddell, and K.L. Taylor, is 
based on the MMPI and has 39 questions and three main 
scales that correlate with the manifestations of PTSD: the 
questions of the first scale describe the symptoms of the 
“invasion” group, the questions of the second – the symptoms 
of the “avoidance” group, the questions of the third – the 
symptoms of “excitability”, 5 questions describe symptoms 
related to guilt and suicidal tendencies. Respondents are 
asked to indicate how much they agree or disagree with 
the statements from “1” to “5”. The sum of the scores allows 
us to identify those with PTSD and those without.

Statistical analysis was performed using the statistical 
software package STATISTICA 10. The analysis of the study 
results included the distribution of the results of the arithmetic 
mean and the identification of correlations using Pearson’s 
correlation coefficient. 

The theoretical basis of the psychodiagnostic work 
was the scientific works of foreign scientists (A. Shalev, R. 
Bryant, D. Delahanty, M. Olff, S. Seedat, T. de Roon-Cassini, 
R. Kessler, V. Laroson); works by G. Selye, M. Horowitz, J. 
Mitchell, R. yanof-Burman, L. Kitaeva-Smyk, R. Lazarus; 
studies of domestic scientists (I. Malkina-Pikh, O. Morozov, 
V. Omelyanovych, N. Tarabrin, O. Timchenko, S. yakovenko). 

resULts 
An event in which a person believes that there was a 

clear threat to his/her life/health or the life/health of a 

loved one, or a person was sure or thought that it was 
a clear threat, is called a traumatic event [3]. For most 
people who have experienced a traumatic event symptoms 
subside over time, the psyche recovers and stabilizes, but 
for some people who have experienced a traumatic event, 
symptoms persist and worsen, indicating a transition to 
more severe conditions, including PTSD. 

According to the ICD-10 Research Diagnostic Criteria (WHO, 
1992), post-traumatic stress disorder (F43.1) is a delayed 
or prolonged reaction to a stressful event or situation of 
an exceptionally threatening or catastrophic nature that 
can cause distress in almost anyone. This mental disorder 
develops in some people after traumatic events such as 
natural and man-made disasters, shelling, bombing and 
other threats to life during war, sexual or physical abuse, 
traffic accidents, torture, etc., that have caused intense 
fear, helplessness or terror. Other emotional reactions 
include guilt, shame, anger, or emotional numbness [4].

In May 2013, the DSM-V was published with significant 
changes to the criteria for diagnosing PTSD. A fifth cluster of 
symptoms was added to the four previously edited symptom 
clusters, which includes negative changes in cognition 
and emotions. Given that it was American psychiatrists 
who, after their experience with the consequences of 
the Vietnam War, first officially introduced the term post-
traumatic disorder into the DSM in 1980, as well as the 
large number of studies they have already conducted, the 
vast majority of psycho-diagnostic methods developed 
are based on this classification, compared to the ICD-10 
developed by the WHO. 

In the context of the current socio-political situation in 
Ukraine we can state that the risk group for the development 
of PTSD is internally displaced persons and refugees; military 
personnel and their families; civilians in the combat zone; 
victims of sexual and/or physical violence; prisoners and 
victims of torture; witnesses of terrorist attacks; rescue 
workers, etc.

In Ukraine, the issue of working with patients with PTSD 
is regulated by the Unified Clinical Protocol for Primary, 
Secondary (Specialized) and Tertiary (Highly Specialized) 
Medical Care (hereinafter – UCPMC), which was developed 
on the basis of the adapted clinical guideline “Posttraumatic 
Stress Disorder” and focuses on the organization of medical 
care for patients in accordance with international clinical 
guidelines: 1. Australian Guidelines for the Treatment 
of Adults with Acute Stress Disorder and Posttraumatic 
Stress Disorder, 2013, developed in accordance with NICE 
CG26 “Post-traumatic stress disorder. The management 
of PTSD in adults and children in primary and secondary 
care” (2005) 2. VA/DoD Clinical Practice Guideline for the 
Management of Post-Traumatic Stress, 2010 4. Inter-Agency 
Standing Committee Guidelines (2007); European Network 
for Traumatic Stress Guidelines (TENTS, 2008); The Disaster 
Mental Health Subcommittee (2009) [5]. In the section of 
the UCPMC “Response to severe stress and adjustment 
disorders. Posttraumatic Stress Disorder”, PTSD is defined 
similarly to the above-mentioned ICD-10 Research Diagnostic 
Criteria (WHO, 1992).
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PTSD is experienced by individuals in different ways. Some 
people involuntarily relive aspects of the traumatic event 
in a very vivid way that causes them distress (flashbacks, 
nightmares, disturbing intrusive images). Others try to 
push memories of the event, especially the worst moments, 
out of their minds. Some people with PTSD complain of 
symptoms of emotional numbness (lack of ability to feel 
emotions, detachment from other people, loss of memory 
of the event). PTSD is also manifested by excessive agitation, 
difficulty concentrating, and sleep problems [4, p. 13-14]. 
Recent studies demonstrate that PTSD manifestations are 
masked by eating disorders (bulimia, anorexia), when distress 
and negative cognitions contribute to either overeating 
or, conversely, refusal to eat [6; 7].

Summarizing the symptoms of PTSD, we can distinguish the 
following basic symptoms: repeated experiences, avoidance 
and emotional numbness, and excessive arousal [5]. S. 
Suliman divided these symptoms into two categories: 
those that “make noise” and those that demonstrate 
“withdrawal and silence”. The first group includes movement, 
excitement, explosive anger, violence, nightmares, and 
terror (hyperarousal symptoms); the second is associated 
with sadness, isolation, loss of concentration and memory, 
difficulty thinking, and crying (avoidance and obsessive 
symptoms). [8]. 

PTSD is diagnosed no earlier than one month after the 
traumatic event, but people with PTSD may not seek help for 
several months or even years after the onset of symptoms, 
despite the significant distress they experience [4]. 

Taking into account the above-mentioned contingent 
of persons who are at risk for developing PTSD, symptoms 
and related changes in behavioral reactions, we understand 
that the range of legal disputes in which a person with PTSD 
may become a subject is quite wide: from family, labor, 
civil and other private law disputes to administrative and 
criminal disputes. In view of the above, we can hypothesize 
that mediation is the best alternative way to resolve legal 
disputes (conflicts) with a person with PTSD, because the 
mediator creates a safe space for discussing the disputed issue, 
an atmosphere of trust, helps to cope with emotions, and 
forms a conscious attitude to one’s own needs and interests 
through questioning techniques and other techniques. 
Such interaction is empathetic and not traumatic for a 
person with PTSD who is a party to the mediation.

dIscUssIoN 
 The UCPMC indicates that the main method of treatment 

of PTSD is psychotherapy, which should be used in the 
complex treatment and rehabilitation of such patients [5, 
p.11]. Therefore, in our opinion it is necessary to analyze 
certain scientific studies on trauma work in order to 
understand the peculiarities of the behavior of a person 
with PTSD, as well as the purpose of psychotherapeutic 
work with him or her. 

Gestalt trauma therapy is based on the idea that 
psychological trauma is a consequence of the loss or blocking 
of the process of experience, which is accompanied by a 
complex of mental phenomena, so the psychotherapeutic 

strategy is aimed at the client’s contact with the environment 
(therapist and the client’s social environment) [9].

The behavioral approach focuses on the client’s stimuli 
and phobias [10], they are offered to deal with unpleasant 
situations by teaching them to relax [9]. 

In Viktor Frankl’s logotherapy, trauma psychotherapy is 
about finding the life meaning lost during traumatization. 
The method is based on the concepts of the meaning of life, 
free will, will to meaning, fear, existential emptiness, self-
transcendence, conscience, and the method of paradoxical 
intention. [11].

In the existential psychotherapy of work with trauma 
(L. Biswanger and R. May), there are three modes of the 
world: 1) the external world (the real world, including 
instincts, biological needs, and aspirations); 2) the world 
shared with others (the social world of relationships and 
communication); 3) the internal world (the subjective world 
of a person). This type of therapy focuses on long-term 
work and takes place in a group setting [12].

Client-centered therapy by C. Rogers focuses on empathy, 
congruence, psychological climate, and self. One of the 
important methods is reflective techniques [10].

Body-oriented approaches are actively used in somatic 
therapy for mental trauma. Its task is to identify energy 
that blocked in the body and create conditions for its 
unblocking. That is, a person changes their attitude, which 
affects the quality of their life and development [13].

Cognitive psychotherapy is based on helping the client 
learn to think correctly, analyzing objectivity, focusing on 
specific problems and relationships [13]. The main task of 
psychotherapy is to teach the client to identify maladaptive 
signs and automatically correct them [14]. For example, 
to redefine hot spots during an oral story (“Now I know 
that...”), or to do it mentally imagining that the wounds 
have healed and the offender is in prison [14]. 

Israeli trauma specialists use the method of salutogenesis, 
which is based on mental health and access to human 
resources. The therapeutic process is aimed at finding 
activity, i.e., the specialist creates conditions for maintaining 
not only mental but also physical health [15].

Another psychotherapeutic method of dealing with trauma 
is integrative community therapy, which is based on the 
mutual exchange of life experience between participants, 
with a key role played by a mediator. This method provides 
a safe space, a sense of community, and social support, 
as a result of which people realize their resources and, 
accordingly, their resilience to the problem increases, 
which has a positive impact on both their psychological 
and emotional state and health [16].

Based on the above, we can state that each theoretical 
paradigm has its own understanding of the essence of 
trauma and possible strategies for dealing with it. Therefore, 
it is important to clearly understand the specifics and 
psychological essence of a traumatized person, his or 
her personal characteristics, and the essential features of 
psychotherapeutic relationships. It is also necessary to note 
the influence of personal self-actualization on the choice 
of ways of responding in stressful life situations: the higher 
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the level of personal development, the more successfully 
they overcome difficulties. That is, styles of response in 
psychologically stressful situations are related to attitudes 
toward other people and oneself, experiences, attitudes, 
life experience, emotional, behavioral, and cognitive levels 
of the psyche structure. 

After diagnosing the level of personality resilience 
according to S. Muddy’s methodology in the adaptation 
of D. Leontiev, the following results were obtained (Table 1). 

Analyzing the results presented in Table 1, we note 
that no one showed a low level on the Risk Acceptance 
subscale, while there were more respondents with a 
low level on other scales. The majority of respondents 
showed an average level on the same subscale of Risk 
Acceptance. Only the Involvement subscale revealed a 
high level. The data obtained are evidence of a dynamic 
balance between positive and negative processes aimed 
at maintaining the integrity and positive development of 
self-attitude and self-concept. It is obvious that positive 
social experiences stimulate the emergence of positive 
individual experiences (attitude towards oneself ), increase 
the degree of differentiation of personal identity, helping 
to maintain its adequacy and integrity. At the same time, 
negative social experiences play an equally important role 
in the development of destabilizing processes of the self-
concept, which may be associated with the displacement 
of negative ideas about oneself. 

The results of the Mississippi PTSD Scale diagnosis in 
young adults are shown in Fig. 1.

Analyzing the results shown in Fig. 1 it can be argued that 
most of the respondents among young adults have a low 
potential level of PTSD manifestation, 40% demonstrated 
an average level and, unfortunately, 15% demonstrated a 
high level of PTSD manifestation.

Analyzing the relationship between the scales of resilience 
of young adults and the level of PTSD manifestation, the 
following results were obtained (Table 2).

Analyzing Table 2, we can see that there is a significant 
correlation between the level of PTSD manifestation and the 
“control” scale (r = 0.3637; p<0.05), and a strong correlation 
between the level of PTSD manifestation and “resilience” (r 
= 0.4796; p<0.01). The obtained results show that there is a 
direct correlation between the psychological phenomenon 
of resilience and PTSD manifestations in young adults, 
proven at a statistically significant level. 

Thus, it has been established that the level of PTSD 
manifestation in young adults affects their level of resilience. 
That is, provided that the specifics and psychological essence 
of the traumatized person, his or her personal characteristics, 
and the essential features of psychotherapeutic relationships 
when working with a traumatized person are understood, 
a shift towards reducing the level of PTSD manifestation 
in young adults and thus stabilizing the client’s emotional 
state is possible, which confirms the purpose of our study. 

table 1. Distribution of diagnostic results according to the S. Muddy resilience method in young adults

levels
Sub-scales

involvement Control acceptance of risk resilience

Low 17% 14% – 16%

Medium 21% 31% 57% 44%

High 62% 55% 43% 40%

Fig. 1. Distribution of diagnostic results by levels of PTSD manifestations in young adults.
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Based on this, mediation with a person with PTSD, in our 
opinion, requires more activity on the part of the mediator, 
especially when the mediating party shows symptoms of 
avoidance and numbness.  

It is clear that traumatization primarily affects the 
need for security, thereby creating a set of psychological 
problems related to the person’s sense of control over 
their own life, inviolability of personal boundaries, and 
a sense of trust in others. Psychologically, such a person 
needs support, understanding, and attentive attitude from 
the immediate environment. In this regard, the mediator 
must understand that in the process of mediation, it is the 
satisfaction of the need for safety of a person with PTSD 
(its external manifestation through the emergence of trust 
in the mediator, the creation of a safe environment for 
mediation by the mediator) that will become the basis for 
its conduct. Particular attention should be paid to satisfying 
this need at the stage of discussion and decision-making 
on the results of mediation. 

When conducting mediation with a person who has 
experienced a traumatic event it is advisable for the 
mediator to use the “Careful Interview” technique to obtain 
information about the experience of the traumatic event 
and its impact on the psychological state. It is suggested 
to use simple questions in communication, such as: 
“Were you (or your loved ones) participants or observers 
of the traumatic event? When did it happen? What kind 
of event happened? What changes do you observe in 
your behavior? In your emotions? In your body? In your 
health? In your communication with others? Are there 
people in your environment who support you?” During the 
interview the mediator should focus on the conversation 
not expressing his or her opinion about the event, not 
giving assessments. Symptoms and the time period that 
has passed since the traumatic event make it possible to 
understand at what stage a person is reliving the traumatic 
event and whether they may have PTSD [3, p. 12]. If there 
are affirmative answers, it is advisable for the mediator 
to decide on further mediation, having previously asked 
the question: “Are you ready to continue the mediation 
procedure?” Additional training of the mediator in the 
skills and techniques used by psychologists in dealing 
with trauma (to stabilize the emotional state of the parties) 
will also be advisable. 

In addition, in the work of a mediator with a person with 
PTSD, “shuttle” mediation is effective as it allows the mediator 
to use all the techniques he or she has developed in order 
to understand and realize the needs of such a person, his or 
her interests and values through personal communication. 
This will also help to avoid additional traumatization of 
a person with PTSD during joint meetings of the parties 
to the conflict. The mediator should also understand that 
a person with PTSD may have some difficulty making a 
decision, and therefore should not speed up the stages 
of this procedure and, if necessary, refer the person with 
PTSD for a consultation with a general practitioner or a 
specialist in dealing with psychotrauma (psychologist, 
psychotherapist, psychiatrist).

coNcLUsIoNs 
The theoretical analysis of the study proved that mastering 

transformation skills plays an important role in working with 
trauma, which contribute to the achievement of internal 
integration and integrity of the individual’s self, a state of 
psychological balance, personality harmony, and productive 
relationships with the outside world. An important resource 
in working with trauma is a person’s social experience, 
psychological competence, level of psychological education, 
and level of emotional intelligence (mental abilities involved 
in recognizing and understanding one’s own emotions 
and the emotions of others).

It has been empirically proven that the level of PTSD 
manifestation in young adults affects their level of resilience. 
That is, awareness of the specifics and psychological nature 
of a traumatized person, his or her personal characteristics, 
and the essential features of psychotherapeutic relationships 
when working with a traumatized person can lead to a 
shift in the direction of reducing the level of PTSD in young 
adults, and thus stabilizing the client’s emotional state. 

It has been established that the interaction of a mediator 
with a person with PTSD requires empathic communication, 
creating an atmosphere of trust and safe communication, 
using shuttle mediation to avoid additional trauma, and 
applying the “Careful Interview” technique. In addition, 
if necessary, a mediator may recommend that a person 
with PTSD seek advice from a general practitioner or a 
specialist in dealing with psychotrauma (psychologist, 
psychotherapist, psychiatrist).

table 2. Analysis of the relationship between resilience scales and PTSD manifestations in young adults

resilience scales Manifestations of PtSd

Resilience   0,4796 **

Involvement  -0,8364

Control  0,3637*

Acceptance of risk  -0,7453
* – p < 0,05 at r ≤0,31; ** – p < 0,01 at r ≤ 0,40; 
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CoMParativE aNalySiS oF EFFECtivENESS oF oBESity 
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AbstrAct
Aim: Conduct a comparative analysis of effectiveness of obesity treatment in primary care using patient-oriented approach with 
motivational counseling for lifestyle correction and its combination with armodafinil therapy in patients with concomitant shift 
work sleep disorder. 
Materials and Methods: 75 patients with obesity were studied, 38 patients had shift work disorder. Patients were divided into 2 
groups: I (37 patients with obesity treated with motivational counseling) and II (38 patients with obesity and shift work disorder 
treated additionally with armodafinil 150 mg daily). The examination was at baseline, after 1st, 3th and 6th months. Statistical 
analysis was provided. 
results: After 1 month of treatment, there were improvement of eating behavior, level of anxiety and depression, prognosis of 
diabetes development. At 3rd month, more pronounced changes were observed in 2nd group: 10% body weight loss, changes in 
eating behavior, sleep quality, anxiety level (p<0.05). After 6 months, examined indicators in both groups normalized, but dynamics 
in 2nd group was more significant; armodafinil-treated group had significantly better results in body weight loss, BMI, WC, HC, ConI, 
AVI, BPs, HOMA index, serotonin, leptin, levels of anxiety and depression, eating behavior, daytime dysfunction, level of sleepiness, 
quality of life and risk of developing diabetes. 
conclusions: The use of armofafinil in addition to patientoriented motivational counseling in lifestyle correction (“5 As” and “5R”) 
in patients with obesity connected with shift work disorder and excessive daytime sleepiness allows to reduce body weight by 
more than 16,52%, in contrast to isolated use of the same technique of motivational counseling in obese patients without sleep 
disorder (only 5,51%).

Key words: obesity, shift work sleep disorder, motivational counseling, armodafinil, primary care, patient-oriented approach

INtrodUctIoN
Every year in the world there is a rapid increase in the 

number of patients with the phenomena of anxiety and 
depression, progress in digital technologies increasingly 
leads to the phenomena of hypodynamia in the working 
population, which collectively contributes to the progression 
of obesity and, as a consequence, the increase in the 
number of non-infectious diseases and the increase in 
the risk of mortality from them. A significant number of 
recommendations first indicate the need to correct the 
lifestyle of patients, reduce the amount of carbohydrate 
food in the diet and increase physical activity in patients, 

however, such a goal is quite difficult to achieve, the 
patient requires a multidisciplinary approach, since the 
problem includes not only physical, but also psychological 
aspects [1-8]. The “Obesity Canada” recommends the use 
of the “5 As” system motivational counseling, which can 
be used by primary care physicians to help the patient 
change [1-3, 9-13]. Quite often, when it is impossible to 
achieve goals using motivational interviewing, the use of 
pharmacotherapy is recommended. Among all suggested 
drugs (sibutramine, liraglutide, semaglutide, naltrexone/
bupropion, phentermine, phentermine/topiramate, lorcaserin, 
orlistat) [1-8, 13-15] we see that the most effective are drugs 
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with central mechanisms of action, where the process of 
changing eating behavior directly or indirectly affects 
serotonergic pathways. 

Often, obese patients have psychosocial problems, 
excessive sleepiness during the day, sleep disturbances, 
which can affect the course of obesity due to the activation 
of neurotransmitters (serotonin, dopamine) and peptides 
(orexin A, B) of the hypothalamus, in particular the centers 
of hunger and satiety, so these aspects must be taken into 
account in complex patient-oriented treatment. Sleep 
disorders are often associated with a nighttime work schedule 
and disruption of circadian rhythms. According to the 
International Classification of Sleep Disorders (ICSD-3), 
this type of disorder called shift work disorder this type of 
disorder is called shift work disorder and causes depletion 
of the dopaminergic, orexin, and serotonergic systems [16-
18]. The FDA recommends armodafinil for treatment and 
emphasizes that melatonin is not effective [19].

Therefore, given the selective effect of armodafinil on the 
transmission of catecholamine signals to the hypothalamus 
through dopaminergic, serotonergic and noradrenaline 
receptors, its ability to stimulate the secretion of hypocretin 
(Orexin A and Orexin B), which in turn stimulates the release 
of dopamine and noradrenaline, which promote wakefulness 
and regulation of eating behavior. We decided to analyse 
its effectiveness in complex patient-oriented treatment of 
obesity concomitant with sleep disorders and compare 
such approach with isolated patient-oriented motivational 
counseling for lifestyle correction in obese patients without 
sleep disorder [20-22].

AIM
Aim is to conduct a comparative analysis of effectiveness 

of obesity treatment in primary care using patient-oriented 
approach in motivational counseling for lifestyle correction 
and its combination with armodafinil therapy in patients 
with concomitant Circadian Rhymth Sleep-Wake Disorders. 

MAterIALs ANd MetHods
75 patients with obesity were studied. At baseline 38 

patients of them had circadian rhythm sleep-wake disorders 
(shift work disorder), which was established according 
to according to the criteria of International Classification 
of Sleep Disorders (ICSD-3,2) and DSM V (Diagnostic and 
Statistical Manual of Mental Disorders, fifth edition) by next 
criteria: complaints of insomnia or severe sleepiness that 
occur in connection with working hours scheduled during 
the normal sleep period [16-18]. According to this, patients 
were divided into 2 groups: I (37 patients with obesity) 
and II (38 patients with obesity and shift work disorder). 

In the 1st group, patients were given motivational 
counseling regarding the correction of their lifestyle 
according to the “5 As” and “5R” system, where goals of 
weight loss of 5-10% in 6 months were set, the patient-
oriented approach included recommendations regarding 
the regime and caloric content of food, physical activity 
(control with a pedometer), compliance with sleep hygiene, 
correction of psycho-emotional disorders. In the 2nd group, 

the same technique of motivational counseling was used, 
but with the use of armodafinil in a dose of 150 mg once 
a day, in the morning, according to the U.S. Food and 
Drug Administration (FDA) and AASM for shift work sleep 
disorder [19, 23]. To assess the effectiveness of the applied 
approach, patients were measured at the beginning of 
the study and after 1 month, 3 months and 6 months of 
BMI, waist circumference (WC) and hip circumference (HC) 
and anthropometric indicators were calculated - body 
surface area (BSA), Waist -to-Hip Ratio (WHR), Conicity 
Index (ConI) and A body shape index (ABSI), Abdominal 
Volume Index (AVI). Clinical and laboratory research included 
measurement of blood pressure, determination of blood 
levels of serotonin and leptin, indicators of lipid profile, 
glucose, insulin, HOMA index. Psychosocial status was 
assessed using the HADS Hospital Anxiety and Depression 
Scale, the Beck’s Scale, the Hamilton Scale (HAM-A), the 
Dutch Eating Behavior Questionnaire (DEBQ), the Epworth 
Sleepiness Scale (ESS), the Pittsburgh Sleep Quality Index 
(PSQI), quality of life - SF-36, International Physical Activity 
Questionnaire (IPAQ), diabetes risks were assessed using the 
FINDRISC questionnaire. Statistical analysis was performed 
using IBM SPSS Statistics, Statistica 12, Excel 2010.

resULts
At baseline the body weight of the patients of the 1st group 

was 94.44±2.33 kg and of the 2nd group was 97.76±2.16 kg, 
there was no significant difference between groups (p>0.05) 
(Table 1). Changes in BMI did not depend on gender in any 
of the groups. there were no significant differences in BMI 
between groups I and II. The waist circumference (WC) of 
the 1st group was 1.04±0.02 m, in the 2nd - 1.05±0.02 m, 
there were no differences between groups or by gender 
(p>0.05). A similar trend was observed with defined hip 
circumference (HC). The WHR, ConI, ABSI and AVI indices 
did not have a significant difference between the groups 
(p>0.05) (Table 1). 

The patients of 1st group had 7.41±0.59 points on Epworth 
scale and 2nd group had an average of 9.55±0.66 points 
(p<0.05) (Table 2). A significant difference was found 
between levels of sleep quality in groups according to the 
PSQI Global score (I=7.54±0.46 points, II=9.32±0.49 points) 
and its component Habitual sleep efficiency (I=0.35± 0.08 
points, II=0.63±0.10 points) (p<0.05), with no significant 
difference in other indicators (p>0.05) (Table 2).

Blood pressure levels in group were: BPsI=135.54±2.36 
mm.Hg, BPsII=136.18±2.58 mm.Hg and BPdI=86.76±1.78 
mm.Hg, BPdII=86.58±1.59 mm.Hg. Violations of carbohydrate 
and lipid metabolism, risk of developing diabetes did not 
have a significant difference between groups (Table 3).

Physical activity of patients (IPAQ) in 1st group was 21.08±1.76 
points and in 2nd group - 16.08±1.42 points (p<0.05) (Table 
4). The eating behavior of patients according to Dutch Eating 
Behavior Questionnaire (DEBQ) significantly exceeded 
the reference values of indicator and had no significant 
difference between groups (p>0.05) (Table 4). The anxiety 
according to scales in 1st group was HADSanxiety=8.59±0.61 
points, Hamilton’s=9.70±0.53 points, in 2nd group – 
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table 1. Dynamics of anthropometric indicators between groups for 6 months of observation

indicator Group Baseline 
М±m

1 month
М±m

3 month
М±m

6 month
М±m

Weight, kg
І(n=37) 94.44±2.33 92.75±2.27 91.61±2.26 89.13±2.08

ІІ(n=38) 97.76±2.16 97.27±2.72 87.47±2.36 81.67±2.170

% of body  
weight loss

І(n=37) 1.77±0.17***### 2.99±0.19***### 5.51±0.2***###

ІІ(n=38) 0.81±0.98 10.65±0.96000 16.52±0.98000

BMI, kg/m2
І(n=37) 33.47±0.50 32.88±0.49 32.47±0.48 31.62±0.46##

ІІ(n=38) 33.85±0.54 33.69±0.78 30.31±0.67**##0 28.30±0.62***###000

WC, m
І(n=37) 1.04±0.02 1.01±0.02 1.01±0.02 0.99±0.02

ІІ(n=38) 1.05±0.02 1.05±0.02 0.95±0.02*# 0.89±0.02**###000

HC, m
І(n=37) 1.16±0.02 1.14±0.02 1.14±0.02 1.12±0.02

ІІ(n=38) 1.15±0.03 1.15±0.03 1.13±0.74 1.05±0.03#0

BSA, м2
І(n=37) 2.13±0.03 2.12±0.03 2.10±0.03 2.08±0.03

ІІ(n=38) 2.19±0.04 2.18±0.04 2.08±0.04# 2.02±0.03#

WHR
І(n=37) 0.90±0.01 0.89±0.01 0.89±0.01 0.88±0.01

ІІ(n=38) 0.92±0.01 0.92±0.01 0.85±0.01***###0 0.86±0.01##

ConI, m3/2/kg1/2
І(n=37) 1.27±0.02 1.25±0.02 1.25±0.02 1.25±0.02

ІІ(n=38) 1.27±0.02 1.27±0.02 1.22±0.02 1.18±0.02#0

ABSI, m5/3∙kg-2/3
І(n=37) 0.0770±0.0009 0.0763±0.0009 0.0765±0.0009 0.0765±0.0009

ІІ(n=38) 0.0770±0.0010 0.0773±0.0011 0.0755±0.0009 0.0740±0.0013

AVI
І(n=37) 21.89±0.82 21.02±0.81 20.78±0.79 20.03±0.75

ІІ(n=38) 22.40±0.87 22.35±0.89 18.76±0.83**## 16.42±0.72*###000

*p<0.05, **p<0.01, ***p<0.001 – in comparison with previous control point. 
#р<0.05, ##р<0.01, ###р<0.01 – in comparison with baseline. 
0р<0.05, 00р<0.01, 000р<0.01 - in comparison between groups.

table 2. Comparative assessment of sleep indicators of both groups for 6 months

indicator Group Baseline
М±m

1 month
М±m

3 month
М±m

6 month
М±m

PS
QI

, p
oin

ts

Global score
І(n=37) 7.54±0.46 6.08±0.27**## 4.76±0.24***### 3.76±0.20**###

ІІ(n=38) 9.32±0.490 6.84±0.28***### 5.58±0.23**###0 3.63±0.19***###

Sleep quality
І(n=37) 1.89±0.15 1.92±0.04 1.05±0.04 0.97±0.09

ІІ(n=38) 2.21±0.12 1.84±0.07*# 1.18±0.07***### 1.11±0.05###

Sleep latency
І(n=37) 1.54±0.14 1.16±0.11 1.05±0.09 0.70±0.10

ІІ(n=38) 1.92±0.14 1.50±0.12*#0 1.11±0.08**### 0.87±0.09*###

Sleep duration
І(n=37) 0.92±0.17 0.43±0.14 0.41±0.11 0.14±0.08

ІІ(n=38) 1.34±0.17 0.68±0.16**## 0.66±0.11## 0.29±0.11*###

Habitual sleep  
efficiency

І(n=37) 0.35±0.08 0.24±0.07 0.16±0.06 0.08±0.04

ІІ(n=38) 0.63±0.100 0.29±0.07*# 0.34±0.08# 0.03±0.03***###

Sleep  
disturbance

І(n=37) 1.49±0.08 1.24±0.07 1.16±0.06 1.05±0.04

ІІ(n=38) 1.71±0.09 1.37±0.09*### 1.16±0.06*### 1.05±0.04###

Use of sleeping  
medication

І(n=37) 0.03±0.03 0.03±0.03 0.03±0.03 0.03±0.03

ІІ(n=38) 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00

Daytime  
dysfunction

І(n=37) 1.32±0.10 1.05±0.08*# 0.89±0.08# 0.78±0.09##

ІІ(n=38) 1.50±0.13 1.16±0.08*# 1.13±0.08#0 0.29±0.10***###000

Drowsiness (ESS), points
І(n=37) 7.41±0.59 8.70±0.67 8.05±0.58 6.73±0.50

ІІ(n=38) 9.55±0.660 9.03±0.65 7.42±0.51# 5.39±0.36**###0

*p<0.05, **p<0.01, ***p<0.001 – in comparison with previous control point. 
#р<0.05, ##р<0.01, ###р<0.01 – in comparison with baseline. 
0р<0.05, 00р<0.01, 000р<0.01 – in comparison between groups.
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HADSanxiety=12.13±0.74 points, Hamilton’s=13.76±0.91 
points, (p<0.01). Level of depression in 1st group was 
HADSdepression=10.19±0.75, Beck’s scale=10.70±0.95, in 2nd 
group - HADSdepression=13.84±0.74, Beck’s scale =15.47±1.15, 
p<0.001 (Table 4). 

The quality of life at initial visit in both groups according to 
the SF-36 questionnaire for all components was at average 
and below average levels most of the components did not 
have a significant difference between themselves Bodily 
Pain - BP (I=64.97±4.58, II=62.24 ±3.67 points), Role-Physical 
Functioning - RP (I=50.68±6.08, II=45.39±4.89 points), General 
Health - GH (I=49.72±3.54, II=44.54±3.45 points), Social 
Functioning- SF (I=55.41±4.07, II=55.33±3.51 points), Vitality 
– VT (I=51.62±2.36, ІІ=54.37±2.67 points), Mental Health – 
МН (І=51.78±4.14, ІІ=52.95±4.37 points), Role Emotional 
– RE (І=45 ,93±6.78, II=49.10±5.99 points), exception is 
level of physical functioning (Physical Functioning – PF 
(I=69.32±2.57, II=62.89±1.80 points), whose average scores 
in II group were lower than in I group (p<0.05) (Table 5). 

The levels of serotonin and leptin in the patients’ blood 
at the first visit did not differ significantly (Table 5).

The first control point was carried out at 1 month after 
start of treatment of patients, as can be seen from Table 1.  
The anthropometric indices, blood pressure, ideces of 
carbohydrate and lipid metabolism in dynamics did not 
have reliable difference between groups p>0.05 (Table 1).  

table 3. Carbohydrate, lipid metabolism and blood pressure level in the groups during the entire observation period

indicator Group Baseline
М±m

1 month
М±m

3 month
М±m

6 month
М±m

BPs, mmHg
І(n=37) 135.54±2.36 133.65±1.81 130.00±1.44 128.24±1.69##

ІІ(n=38) 136.18±2.58 137.24±2.51 127.63±1.37**## 123.55±0.89**###0

BPd, mmHg
І(n=37) 86.76±1.78 84.46±0.99 81.49±0.87* 80.54±0.91##

ІІ(n=38) 86.58±1.59 84.34±1.38 79.21±0.93**### 79.08±0.80###

Glucose, mmol/l
І(n=37) 6.29±0.16 6.58±0.15 6.31±0.15 6.08±0.15

ІІ(n=38) 6.34±0.16 6.33±0.16 6.02±0.15 5.70±0.13#

Insulin, μIU/ml
І(n=37) 17.02±0.75 15.82±0.92 15.13±0.84 14.54±0.95#

ІІ(n=38) 17.14±0.74 17.01±0.73 15.11±0.68# 12.71±0.55**###

HOMA index,  
μmol∙μI∙ml2

І(n=37) 4.87±0.29 4.78±0.34 4.37±0.31 4.06±0.33

ІІ(n=38) 4.94±0.29 4.90±0.28 4.13±0.24*# 3.28±0.18**###0

Total cholesterol,  
mmol/l

І(n=37) 5.64±0.16 5.46±0.19 5.37±0.21 5.42±0.24

ІІ(n=38) 5.25±0.16 5.20±0.16 5.11±0.20 5.09±0.18

HDL, mmol/l
І(n=37) 1.55±0.05 1.63±0.05 1.58±0.05 1.69±0.04#

ІІ(n=38) 1.57±0.04 1.66±0.05 1.72±0.05#0 1.85±0.06###0

LDL, mmol/l
І(n=37) 3.88±0.15 3.90±0.17 3.85±0.15 3.50±0.19

ІІ(n=38) 3.70±0.16 3.54±0.16 3.36±0.150 3.08±0.14##

VLDL, mmol/l
І(n=37) 0.82±0.05 0.73±0.05 0.81±0.04 0.70±0.04*#

ІІ(n=38) 0.80±0.04 0.76±0.04 0.70±0.04 0.61±0.03*###

Atherogenic 
index

І(n=37) 2.86±0.20 2.55±0.20 2.61±0.22 2.40±0.22

ІІ(n=38) 2.49±0.18 2.28±0.17 2.12±0.18 1.90±0.17#

*p<0.05, **p<0.01, ***p<0.001 – in comparison with previous control point. 
#р<0.05, ##р<0.01, ###р<0.01 – in comparison with baseline. 
0р<0.05, 00р<0.01, 000р<0.01 - in comparison between groups.

The level of physical activity (IPAQ) increased in both groups, 
although not significantly: in 1st group it was 23.30±1.40 
points, in 2nd group it was 19.55±1.40 points (p>0.05) (Table 4).  
The prediction of occurrence of diabetes in next 10 years 
(FINDRISC) in 2nd group (11.61±0.64 points) significantly 
decreased compared to 1st group (13.51±0.57 points), 
p<0.05 (Table 4).

A significant difference was observed in level of anxiety 
according to the HADSanxiety questionnaire, where in 1 month 
there was an increase in average score in 1st group to 
10.49±0.47 points, and a decrease in 2nd group to 7.84±0.58 
points (p<0.001), results of other anxiety and depression 
questionnaires did not differ significantly p>0.05 (Table 4). 

The level of serotonin in blood of patients did not changed 
significantly but level of leptin decreased in both groups, 
mainly in the first (p>0.05) (Table 5). 

Sleep disturbances improved according to the Epworth 
and PSQI scales but without significant difference, the 
exception was the PSQI Sleep latency component, which 
significantly decreased compared to baseline in 2nd group 
after a month of treatment (1.50±0.12 points, p<0.05) 
but remained higher than in 1st group (1.16±0.11 points, 
p<0.05) (Table 2).

Changes in eating behavior in patients (DEBQ) had 
significant difference, patients treated with armodafinil 
showed a better result after 1 month. According to the 
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table 4. Assessment of the state of mental health, physical activity and the risk of developing diabetes when  
comparing groups in dynamics

indicator Group Baseline
М±m

1 month
М±m

3 month
М±m

6 month
М±m

Hamilton anxiety scale, 
points

І(n=37) 9.70±0.53 9.41±0.54 8.35±0.38# 7.54±0.30###

ІІ(n=38) 13.76±0.91000 10.79±0.71*# 8.82±0.48*### 6.29±0.36***###00

HA
DS

, p
oin

ts anxiety
І(n=37) 8.59±0.61 10.49±0.47*# 9.51±0.44 8.24±0.31*

ІІ(n=38) 12.13±0.74000 7.84±0.58***###000 6.79±0.51###000 5.39±0.49*###000

depression
І(n=37) 10.19±0.75 7.70±0.63*# 6.92±0.53# 5.30±0.46*###

ІІ(n=38) 13.84±0.74000 8.16±0.58***### 6.66±0.54### 4.03±0.41***###0

Beck’s (depression  
scale), points

І(n=37) 10.70±0.95 13.84±1.12*# 12.78±0.79 12.11±1.13

ІІ(n=38) 15.47±1.1500 12.08±0.72*# 10.61±0.77###0 8.29±0.56*###00

Emotional 
eating  type

І(n=37) 2.82±0.16 2.91±0.14 2.64±0.12 2.08±0.12**###

DE
BQ

, б
ал

и

ІІ(n=38) 3.02±0.14 2.48±0.10**##0 2.16±0.08*###00 1.70±0.05***###00

Externality 
eating type

І(n=37) 3.38±0.15 2.76±0.16**## 2.56±0.16### 2.32±0.16###

ІІ(n=38) 3.66±0.14 2.39±0.08***###0 2.15±0.07*###0 1.90±0.08*###0

Restrained 
eating type

І(n=37) 3.87±0.12 3.42±0.13*# 3.13±0.13### 2.75±0.14*###

ІІ(n=38) 3.79±0.13 3.39±0.07**## 2.95±0.09***### 2.35±0.14***###0

IPAQ, points
І(n=37) 21.08±1.76 23.30±1.40 26.08±1.53# 30.16±1.64###

ІІ(n=38) 16.08±1.420 19.55±1.40 23.24±1.40### 29.29±1.42**###

FINDRISC
І(n=37) 14.16±0.61 13.51±0.57 12.32±0.56# 11.14±0.55###

ІІ(n=38) 12.50±0.72 11.61±0.640 10.84±0.58 9.42±0.53###0

*p<0.05, **p<0.01, ***p<0.001 – in comparison with previous control point. 
#р<0.05, ##р<0.01, ###р<0.01 – in comparison with baseline. 
0р<0.05, 00р<0.01, 000р<0.01 – in comparison between groups.

Emotional type scale, patients of 1st group had 2.91±0.14 
points, 2nd group had 2.48±0.10 points, (р<0.05); according 
to External type scale, 1st group had 2.76±0.16 points, and 
2nd group - 2.39±0.08 points, (р<0.05); according to the 
Restrained type scale: 1st group - 3.42±0.13 points, 2nd group 
- 3.39±0.07, p<0.05. The quality of life of patients after 1 
month of treatment for all components of questionnaire 
(SF36) had moderate positive results in both groups in 
parallel, which did not show a significant difference between 
them (p>0.05) (Table 4).

After 3 months of therapy an increase in weight loss was 
observed in 1st group to 2.99±0.19% (p<0.001) and in 2nd 
group to 10.65±0.96% (p<0.0001), difference between 
groups was significant (p<0.0001) (Table 1). Anthropometric 
indicators with exception of BMI and WHR did not differ 
significantly, although they had positive trends (Table 1).  
Blood pressure, indicators of carbohydrate and lipid 
metabolism, as can be seen from Table 3, did not have 
a significant difference between groups (p>0.05), with 
exception of LDL and HDL (p<0.05) (Table 3). The 10-
year prediction of development of diabetes (FINDRISC) 
in 1st group remained the same and had a decrease in 2nd 
group to 1/25 patients, without a significant difference 
between groups (Table 4). Physical activity in all patients 
significantly increased (I=26.08±1.53 points, II=23.24±1.40 
points) also without significant difference between groups 
(p>0.05) (Table 4). Similar to previous data, anxiety and 
depression did not differ between groups, except for 

HADSanxiety questionnaire, according to which after 3 months 
of treatment in 2nd group (6.79±0.51 points) we see more 
pronounced positive dynamics than in 1st group (9,51±0.44 
points), p<0.001 (Table 1). Eating behavior according to 
scales of Emotional (I=2.64±0.12, II=2.16±0.08 points) 
and External (I=2.56±0.16, II=2.15±0.07 points) types had 
significantly better dynamics in the 2nd group (р<0.05), 
and it did not differ reliably on the Restrained type scale 
(I=3.13±0.13, II=2.95±0.09 points) (Table 4). The number 
of points on sleep quality questionnaire for 3 months of 
treatment decreased in both groups, without a significant 
difference in all components (p>0.05) with exception of 
Daytime dysfunction, which remained at a higher level 
in 2nd group (p<0.05). The level of sleepiness (Epworth) 
during 3 months of observation did not differ between 
groups (I=8.05±0.58, II=7.42±0.51 points), p>0.05 (Table 2). 
Quality of life according to the SF-36 questionnaire, were 
significantly higher mostly in 2nd group for components 
PF, BP, MH, GH (p<0.05) (Table 5). The values of serotonin 
and leptin had more pronounced changes in 2nd group, 
however, without a significant difference (p>0.05) (Table 4).

The last point of control was the examination of 
patients after 6 months of treatment, when a decrease in 
percentage of body loss was observed in 2nd group to 
16.52±0.98% and in 1st group to 5.51±0.2% (p<0.0001) 
(Table 1). BMI in 1st group was 31.62±0.46 kg/m2 and in 
2nd group 28.30±0.62 kg/m2 (p<0.001). WC (I=0.99±0.02, 
II=0.89±0.02 m) and HC (I=1.12±0.02, II=1.05±0.03 m) in 
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2nd group had more pronounced decrease than in 1st 
group (p<0.001; p<0.05). Indices of abdominal obesity ConI 
(I=1.25±0.02, II=1.18±0.02 m3/2/kg1/2), AVI (I=20.03±0.75, 
II=16.42±0.72) were lower in 2nd group (p<0.05); while 
ABSI (I=0.0765±0.0009, II=0.0740±0.0013 m5/3∙kg-2/3), 
BSA (I=2.08±0.03, II=2, 02±0.03m2), WHR (I=0.88±0.01, 
II=0.86±0.01) did not differ between groups (р>0.05) 
(Table 1). Hemodynamic indicators differed by level of 
systolic pressure (Table 3, p<0.05). Indicators of physical 
activity (IPAQ) did not differ between experimental groups 
(I=30.16±1.64, II=29.29±1.42; p>0.05). The HOMA index in 
2nd group (3.28±0.18 μmol∙μU∙ml) was lower compared 
to 1st group (4.06±0.33 μmol∙μU∙ml), p<0.05; glucose, 
insulin and lipidogram parameters showed no difference 
between groups (p>0.05) (Table 3). FINDRISC in 1st group 
was 11.14±0.55 points, in 2nd group 9.42±0.53 points 
(p<0.001) (Table 4.). Levels of serotonin in blood of patients 
of 1st group were 166.35±3.57 μg/l, 2nd - 212.87±5.95 μg/l. 
Leptin gradually decreased in both groups (I=8.70±1.15 ng/
ml, II=6.22±0.40 ng/ml), however, according the results in 
2nd group were significantly lower (p<0.05), the difference 
between women (I(f )=9.43±1.28 ng/ml, II(f )=6.23±0.36 
ng/ml) and men (I(m)=7.84±0.94 ng/ml, II(m)=6.22±0.45 
ng/ml) was not found (p>0.05). All scales for determining 
levels of anxiety and depression showed significantly lower 
scores (HADS, Beck’s) in 2nd group (p<0.05) exception was 
Hamilton scale, where positive changes over 6 months of 

treatment did not differ between patients (p>0.05) (Table 
4). Eating behavior and level of daytime sleepiness in 2nd 
group (Epworth=5.39±0.36 points) differed significantly 
from 1st group (Epworth=6.73±0.50 points) (Table 2, 
p<0.05). The Pittsburgh Sleep Quality Index did not have 
a significant difference between groups (p>0.05) although, 
within 6 months of treatment, the sleep quality indicator 
according to the Global score normalized (p<0.001). Only 
for Daytime dysfunction scores were lower in 2nd group 
(0.29±0.10) than scores in 1st group (0.78±0.09, p<0.05) 
(Table 2). The quality of life indicators for all components 
of SF-36 questionnaire in 2nd group significantly exceeded 
indicators of 1st group (p<0.05) at 6 months of treatment 
(Table 5).

dIscUssIoN
At initial examination patients of both groups had obesity 

of I and II degrees according to BMI, without a significant 
difference, as well as anthropometric indicators indicating 
presence of abdominal obesity. The waist circumference in 
both 1st and 2nd groups exceeded the WHO recommended 
values for men (>94 cm) and women (>80 cm) in Europe, 
which indicates an increase in cardiovascular risks in patients 
[24, 25]. A similar trend was observed with defined hip 
circumference (HC). The WHR, ConI, ABSI and AVI indices 
confirmed the abdominal type of obesity in bouth groups. 
Blood pressure levels were normal high, carbohydrate 

table 5. Comparison of quality of life, serotonin and leptin levels in experimental groups

indicator Group Baseline
М±m

1 month
М±m

3 month
М±m

6 month
М±m

Serotonin, μg/l
І(n=37) 155.46±3.07 160.03±3.50 163.68±3.80 166.35±3.57#

ІІ(n=38) 154.37±3.89 156.97±3.99 171.53±4.18*## 212.87±5.95***###000

Leptin, ng/ml
І(n=37) 10.56±1.14 9.88±1.16 9.48±1.17 8.70±1.15

ІІ(n=38) 12.84±0.92 12.36±0.93 8.85±0.60**### 6.22±0.40***###0

SF
-3

6, 
po

int
s

PF
І(n=37) 69.32±2.57 79.19±2.14**## 81.76±2.38### 88.11±2.08###

ІІ(n=38) 62.89±1.800 84.08±2.14***### 90.53±1.76*###0 97.89±0.79**###000

RP
І(n=37) 50.68±6.08 56.76±5.54 57.43±4.95 65.54±4.81

ІІ(n=38) 45.39±4.89 57.24±4.61 68.42±3.73### 88.82±2.44***###000

ВР
І(n=37) 64.97±4.58 65.76±4.61 64.86±4.25 78.54±3.20*#

ІІ(n=38) 62.24±3.67 69.89±4.07 79.29±3.46##0 94.21±1.44***###000

GH
І(n=37) 49.72±3.54 48.58±3.64 57.04±3.53 71.26±3.43**###

ІІ(n=38) 44.54±3.45 57.87±3.53**## 73.49±2.95**###000 83.97±1.89**###00

VT
І(n=37) 51.62±2.36 59.46±2.75*# 63.24±2.92## 71.62±2.77*###

ІІ(n=38) 54.37±2.67 63.16±2.14*# 70.39±2.17*### 79.08±2.23**###0

SF
І(n=37) 55.41±4.07 58.78±3.97 62.84±3.19 72.64±3.47*##

ІІ(n=38) 55.33±3.51 61.71±3.16 70.33±2.71*## 83.88±2.55***###0

RE
І(n=37) 45.93±6.78 52.23±5.77 52.74±5.38 68.43±4.41*##

ІІ(n=38) 49.10±5.99 50.84±4.83 63.12±4.84 80.67±3.70**###0

МН
І(n=37) 51.78±4.14 55.46±3.81 61.62±3.29 71.78±3.13*###

ІІ(n=38) 52.95±4.37 58.11±2.74 75.05±3.20***###0 82.95±2.82###0

*p<0.05, **p<0.01, ***p<0.001 – in comparison with previous control point. 
#р<0.05, ##р<0.01, ###р<0.01 – in comparison with baseline. 
0р<0.05, 00р<0.01, 000р<0.01 - in comparison between groups.
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tolerance disorders aand insulin resistance were found, 
risk of diabetes was moderate and diabetes could occur in 
every 6th patient according to forecast for next 10 years, the 
lipid profile was characterized by exceeded levels of total 
cholesterol and LDL; levels of HDL, VLDL, and atherogenicity 
index were within acceptable limits with no significant 
difference between groups. Physical activity of the patients 
(IPAQ) at baseline was on the border of hypodynamia, 
which was more pronounced in 2nd group. The subclinically 
expressed anxiety and depression was determined in 1st 
group and clinically expressed anxiety and depression in 
2nd group. The eating behavior of patients at baseline was 
disturbed, tendency to «eat emotionally», to overeat when 
food was available and habit of eating without restrictions 
was noted, which did not significantly differ between in 
groups. Patients of 1st group had moderate daytime sleepiness, 
and 2nd group had excessive daytime sleepiness caused 
by shift work disorder, that had significantly difference. 
The low quality of sleep was determined in both groups, 
however a significant difference between PSQI Global score 
and Habitual sleep efficiency was determined in 2nd group, 
which indicates poor sleep efficiency; other components 
of questionnaire did not differ significantly. The patients 
of 2nd group characterized their sleep, as a sleep of poor 
quality, they could not fall asleep within 30-60 minutes, the 
duration of their sleep did not exceed 6 hours per night, there 
were episodes of waking up at night, difficulty breathing, 
snoring, feeling pain, cold, heat, bad dreams 1-2 times a 
night and difficulty for patients 1-2 times a week to maintain 
a sufficient mood to be socially active and perform their 
tasks. Quality of life at baseline in both groups according 
to SF-36 questionnaire was at average and below average 
levels for all components without significant difference 
between groups (BP, GH, SF, VT, МН, RE) with exception 
of level of physical functioning (PF) that was lower in 2nd 
group than in 1st group (р<0.05), and indicates limitation of 
physical activity by patient’s state of health. The patients’ 
blood serotonin and leptin levels at baseline were not 
significantly different, and serotonin corresponded to low 
reference values and leptin exceeded normal values, that 
confirm its interrelation between hormonal, metablic, 
psychosocial, behavioral and sleep disorders in obesity.

Thus, the patients in both groups at baseline had a 
complex of psychosocial, behavioral and clinical-laboratory 
disorders. In 2nd group, the excessive daytime sleepiness, 
poorer sleep quality, more pronounced levels of anxiety 
and depression, hypodynamia phenomena and a low level 
of physical functioning were found, which distinguished 
from 1st group and needed an additional intervention. 
The shift work disorder was established according to the 
criteria of ICSD-3,2 and DSM V in patients of 2nd group and 
according to this the armodafinil was prescribed due to 
FDA and AASM in addition to comprehensive patient-
oriented approach in motivational counseling regarding 
the correction of their lifestyle according to the “5 As” and 
“5R” [1-3, 6, 19, 23].

Taking into account all indications and contraindications, 
first control point of effectiveness of therapy was carried 

out after 1 month. Anthropometric indexes, blood pressure, 
indeces of carbohydrate and lipid metabolism in dynamics 
had no significant difference between groups, while 
psychosocial indicators had a positive trend relative to 
baseline. A significant difference was observed in level 
of anxiety according to HADS questionnaire, it decreased 
to a “subclinical” level in 2nd, while in the first group, a 
significant increase in values   within the range of “clinically 
expressed” anxiety was noted. The prediction of occurrence 
of diabetes mellitus in next 10 years (FINDRISC) in 2nd 
group also significantly decreased compared to 1st group, 
however, it also corresponded to 1/6. The level of physical 
activity (IPAQ) increased in both groups, although not 
significantly, however, phenomena of hypodynamiа was 
more persisted in 2nd group also. The level of serotonin and 
leptin in blood of patients did not significantly changed 
in both groups. 

Patients who received armodafinil showed a better result 
of changes in eating behavior (DEBQ) after 1 month, they 
began better control their behavior during emotional 
experiences, while tendency to “eat emotions” increased 
in patients of 1st group, (p<0.05). According to scales of the 
External type, patients of 2nd group also showed a better 
control of behavior in presence of food p<0.05, however, 
tendency to overeat did not differ significantly between 
patients after first month of treatment, although it significantly 
decreased relative to initial level. Sleep disturbances on the 
Epworth and PSQI scales improved, however, their level 
also corresponded to poor sleep quality and excessive 
daytime sleepiness, there was no significant difference 
between groups. The quality of life of patients after 1 month 
of treatment was at an average level for all components 
of questionnaire (SF-36) in both groups. The obtained 
results indicate that 1 month of using armodafinil is not 
enough time to stabilize the pathogenetic mechanisms 
of the hypothalamic area, although it indicates a positive 
role in therapy.

After 3 months of determining effectiveness of proposed 
models, a rapid increase in weight loss was noted in 
armodafinil group, which made it possible to achieve 
desired result. The blood pressure indicators between 
groups did not have any significance and were at average 
normal values, although positive changes were quite 
pronounced in 2nd group, relative to previous two control 
points. Indicators of carbohydrate and lipid metabolism 
were at same level as after one month, which was equally 
manifested in both groups, with exception of LDL and 
HDL, which underwent positive changes, which were more 
pronounced in 2nd group, although LDL did not reach 
target values. The risk of developing diabetes in patients 
receiving armodafinil decreased, while it remained at same 
level in 1st group. Physical activity at this stage of study 
in all patients corresponded to normal values, with no 
significant difference between groups. The anxiety score 
on the HADSanxiety scale in 1st group corresponded to level 
of “subclinical depression”, while the other scales showed 
absence of anxiety and depression in both groups with no 
difference between them. The dynamics of eating behavior 
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according to scales of External and Emotional types was 
significantly better in 2nd group (p<0.05). According to 
scale of the Restrained type, it did not differ significantly, 
which indicates that patients are able to control themselves 
when food is available, however, emotional component and 
possibility of sufficient restrictions on food consumption 
were not adjusted at this stage. The quality of sleep according 
to PSQI questionnaire improved in both groups after 3 
months of treatment, the overall PSQI score showed a 
more pronounced positive trend in the 2nd group. But 
there was no significant difference in all components of 
questionnaire, with the exception of Daytime dysfunction, 
which was significantly higher in 2nd group points, which 
in turn indicates the insufficiency of patients’ strength to 
be sufficiently socially active relative to first group. The 
level of sleepiness during 3-month follow-up did not differ 
between the groups, however, in 2nd group it corresponded 
to normal values. Scores for assessing quality of life of 
patients according to SF-36 questionnaire had positive 
changes in both groups significantly higher indicators were 
observed in 2nd group for components PF, BP, MH, GH, 
which corresponded to high and above average values. 
The positive dynamics in values of serotonin and leptin 
(especially in women of both groups and corresponding 
to reference values) was more pronounced in 2nd group, 
although, without a significant difference (p>0.05).

In both groups, after 6 months of treatment with a patient-
centered approach, body weight loss goals of more than 
5% according to Canadian obesity treatment guidelines 
and the DUODECIM guidelines were achieved [2, 3]. In 
course of the study, BMI decreased significantly in both 
groups, however, more significant changes were observed 
in 2nd group (p<0.001). WC and HC in the 2nd group also 
had more pronounced positive changes compared to 
the 1st group, the WC in men of the 2nd group reached 
the WHO recommended values. Calculated indicators 
of abdominal obesity ConI and AVI showed a significant 
decrease in 2nd group, while ABSI, BSA, WHR did not differ 
between groups. The WHR indicator in men of both groups 
after 6 months of treatment reached normal values, which 
may indicate a decrease in amount of visceral fat in these 
patients. Blood pressure levels corresponded to normal 
mean values in both groups. 

A sufficient level of physical activity was achieved in both 
groups. The HOMA index in 2nd group had significantly 
better changes (p<0.05) compared to 1st group, however, 
it exceeded 3 μmol∙μI∙ml2 in all patients. The indicators of 
carbohydrate and lipid metabolism showed no difference, 
indicating violation of tolerance to carbohydrates in 1st 
group, insulin resistance and dyslipidemia in both groups. 
The prognosis of occurrence of diabetes in next 10 years 
was also better in 2nd group, although in both groups it 
corresponded to occurrence rate in 1 out of 25 patients. 
Levels of serotonin in blood of patients when comparing 
groups did not exceed reference values, but were significantly 
higher in 2nd group, which may indicate contribution of 
method using armodafinil to its concentration in blood. 
At last control point, concentration of leptin in blood 

gradually decreased, there was no difference between 
women and men of different groups, however according to 
total average values of indicator results were significantly 
lower in the 2nd group.

The evaluation of level of anxiety and depression showed 
their absence in 2nd group and “subclinical anxiety” in 
1st group according to HADS scale. A similar situation 
was observed when determining compulsive behavior 
and level of daytime sleepiness according to the Epworth 
scale, where normalization of indicators in 2nd group 
differed from 1st (p<0.05), the patients were able to control 
consumption of food in emotional situations, availability 
of food and if necessary, limit its use. The sleep quality 
questionnaire did not show a reliable difference between 
the groups in most of the questionnaire components, 
which may be related to better quality of sleep at the 
initial level in the 1st group, and does not fully reflect 
positive dynamics of the 2nd group. However, according 
to Daytime dysfunction, it is clear that patients had able to 
function better socially in relation to 1st group and previous 
control points. During 6 months of treatment, patients 
normalized their sleep quality and eliminated excessive 
daytime sleepiness with help of the proposed therapy. 
The quality of life indicators were significantly better in 
both groups and achieved high and above average values, 
patients using armodafinil demonstrated better positive 
dynamics in all components in relation to patients using 
only motivational counseling.

The addition of armodafinil in patients with shift work 
disorder helhed to affect dynamics of geometric indicators 
somewhat differently depending on gender. Combined 
therapy in women significantly reduced WC after 3 months. 
when the use of motivational counseling alone did not lead 
to significant changes in body geometry in either women 
or men.  In men, on the contrary, combined therapy led 
to a significant decrease in HC after 6 months and WC 
decreased faster and with greater reliability. In psychosocial 
indicators gender differences were not observed in both 
groups of examined patients. Anxiety and depression 
showed better values at the end of the study in group 
with combined therapy.

While the level of sleepiness according to Epworth scale 
eliably reduced on combined therapy already after 3 months 
and continued to reliably decrease until end of study. We 
mentioned the improvement of sleep quality, which was 
normalized at the end point of control.

Combined therapy with armodafinil in 2nd group in 
contrast to the 1st group leaded to significant decrease 
in blood pressure, total cholesterol, VLDL, atherogenicity 
index HOMA index and glycemia for 6 months. Armodafinil 
also affected level of serotonin and leptin after 3 months, 
concentration of serotonin increased reliably all time and 
leptin decreased reliably.

Thus, our results confirmed the hypothesis of a placebo 
controlled, double-blind, randomized study (Julia L Chapman 
at all., 2018), that armadafinil in complex therapy can 
influence on BMI and has additional metabolic positive 
effect in patients [26].
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Thus, results of conducted study allow us to state that 
use of motivational counseling is advisable to combine 
with armodafinil therapy in patients with shift work and 
excessive daytime sleepiness.

coNcLUsIoNs
The patient-oriented approach in motivational counseling 

for lifestyle correction in patients of working age with obesity 
can be used effectively with 5,51% reduction in body weight 
for 6 months period and lead to positive trends in the dynamics 
of such indicators as blood pressure, eating behavior, level of 

anxiety and depression, level of quality of life, quality of sleep, 
leptin level. In patients with concomitant shift work sleep 
disorder additional armodafinil therapy allows to achieve the 
reduction in body weight in more than 15% (16.52±0.98%) 
for six months and initiate more significant improvement 
in sleepiness, sleep quality, quality of life, eating behavior, 
anxiety and depression levels, physical activity, metabolic 
disturbance, diabetes risk, serotonin and leptin levels. The 
use of armodafinil was not accompanied by side effects. 
Armodafinil can be considered in the complex treatment of 
obesity, especially with accompanying shift work sleep disorder.
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AbstrAct
Aim: To analyze the practical application of the sensory integration technique for individuals with autism spectrum disorder at 
a climbing section, and to investigate the impact of physical activity on improving their proprioceptive and vestibular systems.
Materials and Methods: The method of included participant observation at the climbing classes with constant recording the 
behavior (desirable and undesirable) was used. The sensory screening (developed by J. Ayres) was applied for recording and 
determining the sensory systems of the people with ASD before the start of training and again after a month. The scale of Sensory 
Integration and Praxis Tests (SIPT) was used for assessing certain aspects of participants’ sensory processing or perception according 
to the goals set during the climbing classes.     
results: The results of the research showed that the application of the sensory integration technique for individuals with ACD 
at a climbing section promoted the dynamics of changes in their sensory system during training considering the characteristics 
of their sensory system. The positive changes were observed in the way the people with ACD felt about their own bodies and 
their involvement in sports activities that in its turn made it possible to be active and develop their sensory system. It has been 
identified that while planning training for the people with ASD it is necessary to take into account sensory modulation (reading 
sensory signals) and apply exercises for stimulating sensory sensations that will improve the motor activity of persons with ASD, 
their social interaction, and safety, as well.
conclusions: During training at the climbing section sensory information processing of the individuals with ASD have the impact 
on their body control, hand-eye coordination, and hand sensitivity during training. The improvement of sensory information 
processing in its turn enables people with ASD to master climbing.    

Key words: autism spectrum disorder, sensory system, climbing classes, sensory integration technique, sensory information 
processing, screening, Sensory Integration and Praxis Tests

INtrodUctIoN
Autism spectrum disorders (ASD) are a spectrum of complex 

disorders resulting in the impaired brain development and 
characterized by a pronounced and comprehensive deficit 
in social and emotional interaction and communication, 
as well as limited interests and repetitive actions. These 
disorders are not connected with general development 
delay. They are associated with the sensory dysfunction 
that is the functioning of one or more sensory channels 
(transmitters of information from the senses) is disturbed. 
The persons with autism spectrum disorders (ASD) have the 
disrupted editor that interprets the information about senses, 
so there is the distortion or disconnection of perceiving any 
type of feelings. Physical therapy is an effective method of 
rehabilitation for ASD. Systematic physical therapy classes 
promote the child’s physical development, and help improve 

his or her academic achievements. Mental development is 
closely related to the physical one, so the use of physical 
therapy in rehabilitating the individuals with ASD is very 
important and essentially effective. Such persons are not 
only interested in new movement skills but also adapt 
faster to the team. Physical therapy has not only physical 
aspects, but also social ones.

An excellent substitute for physical therapy is adaptive 
climbing - paraclimbing. Paraclimbing classes for the 
people with ASD have a positive impact on their intellectual 
development, and motor skills.  By performing various 
combinations and elements of movements on the climbing 
wall, persons with ASD learn to think differently, find their 
own ways of passing the track, and keep their balance.

The effects of adaptive climbing for the people with 
ASD are as follows:
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1. Physical effects:
a. active classes contribute to positive changes in 

behavior;
b. vigorous exercises to reduce non-adapted beha-

vior are defined as the aerobic activity in which 
oxygen is used as the main source of energy; 

c. as a result of physical exercises, two types of ne-
rve cells develop in the body: those that make a 
person more alert, and those that help control the 
level of arousal  and concentration;

d. physical exercises promote the formation of new 
neural connections in the human brain.

2. Psychological effects:
a. the reduction of anxiety, and depression;
b. the increase of self-esteem; 
c. the increase of the ability to self-regulate;
d. the improvement of the attention concentration [1].

AIM
The purpose of the study is to analyze the practical 

application of the sensory integration technique for 
individuals with autism spectrum disorder at a climbing 
section, and to investigate the impact of physical activity 
on improving their proprioceptive and vestibular systems. 
We have hypothesized that the use of sensory integration 
technique for people with ASD during climbing would 
contribute to their better physical development and social 
interaction with others.

MAterIALs ANd MetHods
The study involved five young people aged 15-17 years who 

were diagnosed with ASD. The participants demonstrated 
stereotypical behavior, impaired coordination of movements, 
and aggression. The classes took place at the climbing 
wall in Lviv. All participants had the individual classes that 
made it possible to observe everyone.

The study was conducted by the method of included 
participant observation at the climbing classes with constant 
recording the behavior (desirable and undesirable). The 
researcher (instructor) determined the capabilities of the 
participants and the corresponding available tasks. While 
observing, the sensory systems were recorded to determine 
hypo/hypersensitivity and enter data into the sensory screening.

Research stages:
1. Preparatory stage. Developing the sociological rese-

arch program.

2. Field stage. Gathering the empirical material, accu-
mulating the necessary information.

3. Analytical stage. Analyzing the research results and 
developing the recommendations.

Research period: August-September 2021.
We analyzed the sensory screening developed by J. 

Ayres, which we applied observing the people with ASD 
before the start of training and again after a month [2].

It is important to note that the sensory screening is 
not a complete set of diagnostic criteria for defining a 
diagnosis of “sensory signal processing disorders, sensory 
disintegration”. It is rather a tool for those who communicate 
directly with a person in order to take into consideration 
certain peculiarities while planning classes. Specialists 
who are authorized to diagnose this disorder use other 
diagnostic tools to test a person for this disorder. 

resULts 
It should be noted that the screening at the first stage 

was carried out during the first 3 days of the first week, as 
the Applied Behavioral Analysis (ABA) technique indicates 
that only three to four days of observation is sufficient to 
determine the function of sensory system impairment of 
individuals with ASD [3]. Thus, based on the screening, 
the following signs of sensory system disorders of the 
participants were identified: vestibular hypofunction, 
proprioceptive hyperfunction, and tactile hyperfunction. 
The data are presented in Table 1. 

There were also signs of sensory overload. Suddenly 
there were: 
•	 screaming;	
•	 aggression;
•	 autoaggression;
•	 attempts	to	run	away	or	hide;	
•	 refusal	to	perform	tasks.
At the first stage of our research, we also identified stereotypic 

movements, sensory self-stimulation (rocking, knocking on 
objects), fear of entering an unfamiliar room, which manifested 
itself through shouting and refusal. Three out of five had the 
manifestations of aggression (beating others and strangers, 
hitting objects with hands and feet). All the five examined 
participants had manifestations of autoaggression (hitting 
themselves on the head, legs, arms, biting their hands) 
[5]. Three of them showed awkward movements of large 
muscle groups, a predisposition to stoop, and unnecessary 
movements while performing their tasks. 

table 1. Manifestations of sensory system disorders [2, 4]

Sensory system type of dysfunction Manifestations

Vestibular Hypofunction
Chaotic motor activity during classes: climbing on different surfaces, 
on any high surfaces, running around the hall, not sitting still for a 
minute

Proprioceptive Tactile Hyperfunction Unsystematic movement of hands while walking, increased muscle 
tone, motor stereotypies

Tactile Hyperfunction Selective about touching different textures of materials when 
changing clothes and climbing.
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During the classes, we used the set of special games and 
exercises on sensory integration aimed at stimulating the 
work of analyzers in the conditions of the coordination of 
different senses, as shown in Table 2.

The purpose of these exercises was to improve the sensory 
systems, as the climbing:

involves hands, feet, which grasp various surfaces of 
different smoothness, and develops the precision of 
movements;

activates proprioceptive muscles - a sense of security, 
and own body, the coordination of movements;

promotes the balancing of the body at a height [6].
There are two types of movement planning disorders in 

the theory of sensory integration: bilateral integration and 
sequencing (BIS), and somatodyspraxia (SD). In terms of 
progressive deficit, the following indicators are important: 
tone of the extensor muscles, maintenance of balance, 
stability of the proximal parts of limbs, ability to bend the 
neck against gravity. Praxis (Greek: pragma - action) is a 
complex set of analytical and synthetic processes aimed 
at organizing a complete motor act, that is, the automated 
implementation of learned movements. Performing such 
movements “in one breath” requires sufficient visual and 
spatial orientation, and a constant flow of information 
about the progress of the performed actions [7-9].

According to our observation, individuals with ASD 
who attended the classes did not show fear of moving at 
heights but on the contrary, all of them sought to climb high 
enough, showing the so-called gravitational confidence 
disproportionate to their motor disorders [10]. It was 
the desire to climb as high as possible that influenced 
the implementation of the trainer’s instructions. At the 
beginning, all the participants protested the exercises 
before climbing up, while three months later they clearly 
followed the trainer’s instructions in the warm-up at the 
beginning of the class that lasted 5 minutes [11].

As a result, Table 3 shows the data before the start of 
training for climbing classes and three months later. It 
should be noted that each young person had the individual 
classes. Assessments of the changes were recorded before 
the start of the classes, when all participants were tested, 
and three months later. Points were assigned from – 0 to 
3, where 0 is non-fulfillment, 3 is 100% fulfillment, and 0 
is the median. 

dIscUssIoN
The trainer monitored the participants every three months in 

accordance with the goals set during the climbing classes. The 
data were analyzed using the SIPT scale (Sensory Integration 
and Praxis Tests). Sensory Integration and Praxis Tests (SIPT) 

table 2. A set of special games and exercises on sensory integration

a set of special games and exercises the target of influence

Rotation in a circle; swinging in a hammock; rolling from the back to the stomach on a large ball;  
the need to get out of a confined space; balancing on a board; crawling and walking on an uneven, sloping, 
unstable surface

Vestibular and proprioceptive systems

  Playing with brushes, feathers, fur balls, thorns, spikes of different shapes and degrees of hardness; using 
natural materials (cones, chestnuts, sea stones, wooden blocks); dipping hands in rice, peas, flour and small 
stones; playing with glass balls and small figures immersed in water; walking barefoot on large stones,  
pebbles, wooden logs, hard prickly rugs.

Tactile system

table 3. Assessments of the changes before the start of the classes and three months later

July, 1 September, 30

Eye control

Smooth follow up of movement 0 -1 -2 -2 -1 -1 -1 0 2 1 1 2 2 1 1 1

Separate movement 
eye/head 1 2 2 1 1 1 0 2 2 3 3 3 2 2 1 1

Fast localization -3 -3 -3 -2 -2 -3 -2 -2 1 1 1 1 1 0 1 1

Adaptive responses

Reaction to passive stimuli -3 -3 -3 -3 -3 -3 -3 -3 -2 -1 -2 0 -2 -1 -1 -1

Strong grip in a stationary  
position 1 0 0 1 1 1 1 1 2 2 1 2 2 3 3 1

Pushing, moving, rolling out  
(swinging out) 2 2 2 3 2 2 2 2 3 3 3 3 3 3 3 3

Impaired modulation of sensory perceptions

Vestibular 0 1 0 0 1 0 1 1 1 2 1 1 2 2 2 2

Tactile -2 -2 -1 -1 -2 -2 -1 -1 0 0 1 1 1 0 0 1

Proprioceptive 1 0 0 1 1 1 1 1 1 2 1 1 2 2 2 2
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help us understand why some individuals have difficulty 
learning or behaving in the way we expect them to. The 
SIPT does not measure intelligence in the usual sense of 
the word, but it does assess some of the important abilities 
needed to live in the world. It does not measure language 
development, academic achievement, or social behavior, 
but it does assess certain aspects of sensory processing or 
perception that are related to these functions [12]. 

In the course of the assessment, the participants 
completed four types of overlapping subtests: (1) non-
motor visual perception, (2) somatosensitivity, (3) praxis, 
(4) sensorimotority [1,6].   

NON-MOTOR VISUAL PERCEPTION   
This test assesses the ability to visually perceive and 

distinguish between shape and space without the need 
for coordination. Space visualization is a puzzle-like test 
where a person indicates which of the two shapes is a 
right choice. The examiner monitors whether the persons 
used their right or left hand while picking up the cubes, 
and in doing so whether they crossed the midline of the 
body or tended to use each hand on their side of the body. 
The test measures how well an image is visually perceived 
against a confusing background [13-15].  

SOMATOSENSITIVITy  
This test assesses tactile, muscle and joint perception 

(“Soma” means “body”). During somatosensory testing it 
is recommended to “feel” rather than “see”. A large piece of 
cardboard held over the area where the hands and arms are 
working helps to focus on what the person being tested 
is feeling. Touching where a person cannot see the touch 
often causes discomfort, even if none of the tactile stimuli 
causes harm. If the negative reaction to testing is strong, 
the response is called the “tactile defense.”

On the manual perception of a form a person recognizes 
with the help of tactile and kinesthetic senses unusual shapes 
that are held in the hand.  In kinesthesia the conscious 
feeling of joint position and movement is assessed by 
trying to put the finger in the same place where the trainer 
previously put it. Three tests measure the tactile perception: 
a) finger identification, during which the person points 
to the finger that the trainer touched; b) grapheme, in 
which the individual draws with the finger the same simple 
pattern that the trainer drew on the back of the palm; 
c) localization of the tactile stimuli, in which the person 
points to the place where the trainer lightly touched the 
person’s hand. 

PRAXIS 
Praxis is assessed in five different ways: 
1. Verbal command assesses the ability to interpret ver-

bally given instructions to take up certain positions 
and then assume them. A typical test task might be 
“Put your hands on your head”. 

2. Design Copying assesses the ability to copy simple 
designs. 

3. Constructional Praxis assesses an individual’s abili-
ty to build with bricks using the structures built by 

the trainer as models. Both design copying and con-
structional praxis require the visual form and spatial 
perception in addition to practical ability. 

4. Postural practice requires a person to imitate unusual 
body postures adopted by the trainer.   

5. Sequencing Praxis asks the individual to imitate a 
series of simple arm and hand positions [16]. 

SENSORIMOTORITy 
Four sensorimotor tests are included in the SIPT because 

their tasks require sensory integration.  Bilateral motor 
coordination assesses the ability to coordinate two sides 
of the body in a series of hand movements. Standing and 
walking balance assesses the degree of sensory integration 
of proprioceptive (muscle and joint) and vestibular (gravity 
and head movement) senses. In terms of movement accuracy, 
hand-eye coordination is measured by how well a person 
draws a line on top of a printed line. Completing the task 
requires the control of eye muscles, practical skills, visual 
perception, and coordination of movements. Finally, 
postrotational nystagmus measures the duration of reflexive 
eye movements back and forth after body rotation (10 
times in 20 seconds). This observation is one way of saying 
how well the nervous system integrates senses from the 
vestibular system [15,17-20].

The summarized results presented in Table 3 for each 
training participant according to SIPT showed the dynamics 
of changes in the sensory system of young people with ASD 
during training, taking into account the characteristics of their 
sensory system. We also observe positive changes in the way 
people feel about their own bodies and their involvement 
in sports activities, which in turn makes it possible to be 
active and develop their sensory system. 

Therefore, we conclude that when planning training for 
people with ASD, it is necessary to take into account sensory 
modulation (reading sensory signals) and plan exercises to 
stimulate sensory sensations that will improve the motor 
activity of persons with ASD, their social interaction, safety 
and leisure.

coNcLUsIoNs
The research methods presented above make it possible 

to identify and determine the impact of sensory information 
processing of the individuals with ASD on their body 
control, hand-eye coordination, and hand sensitivity during 
training. We also conclude that the outcome of forming the 
climbing skills of individuals with ASD is closely connected 
with the impairment and development of their sensory 
system. The analysis of scientific sources shows that the 
ergotherapist is the specialist who is aware of sensory 
integration, and directly identifies the system of disorders, 
draws up the training plan, taking into account the impact 
of the training class on the development of the sensory 
system. We have analyzed SIPT diagnostics as a tool for 
determining disorders and a point of reference (support) 
for organizing sports training. The research results show 
the positive dynamics in the improvement of sensory 
information processing, which in its turn enables people 
with ASD to master climbing.    
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AbstrAct
Autoimmune encephalitis (AE) is a non-infectious inflammatory disease caused by the presence of autoantibodies directed 
against neuronal surface or intracellular antigens. Its incidence in Western countries is about 0.8 per 100,000 people. AE requires 
differentiation primarily with psychiatric diseases, but it also requires oncological vigilance. On the other hand, in the case of an 
acute episode of psychosis, differentiation with AE should always be pursued. This paper discusses the most common psychiatric 
disorders that occur in autoimmune encephalitis.

Key words: autoimmune encephalitis, onconeuronal antibodies, psychosis

INtrodUctIoN
Autoimmune encephalitis (AE) is a non-infectious 

inflammatory disease caused by the presence of antineuronal 
antibodies (autoantibodies directed to neuronal surface 
antigens or intracellular antigens). The incidence of AE in 
Western countries is about 0.8 per 100,000 inhabitants 
[1]. The disease is more common in women (the female-
to-male ratio is about 8:2), and about 37% of patients are 
younger than 18 years at the time of onset [2].

Onconeuronal (intracellular) antibodies are believed to 
be a biological indicator of concurrent cancer, but are not 
a pathogenic mediator of the disease. Under physiological 
conditions, these antibodies cannot bind to the antigen, 
since exposure of the antigen would require cell damage. 
In contrast, antibodies to neuronal surface antigens are 
pathogenic, that is responsible for the development of 
the disease.

AE is characterized by a wide spectrum of clinical 
manifestations, ranging from typical limbic system 
inflammation to a complex neuropsychiatric manifestation 
with memory disorders, psychosis, epileptic seizures and 
movement disorders, and even coma [3].

The aim of the paper was to review the current literature 
in the field of autoimmune encephalitis, with particular 
emphasis on psychiatric disorders.

revIew ANd dIscUssIoN
ANTINEURONAL ANTIBODIES AND NEOPLASMS

If AE is suspected, testing for antineuronal antibodies is 
recommended. A specific type of antibody is most often 
associated with a specific type of cancer and/or clinical 
manifestation.

Antibodies directed against intracellular antigens (so-called 
onconeuronal) are directed against the following antigens, 
among others: Hu, yo, Ri, Ma2, CV2/CRMP5, amphiphysin 
and glutamic acid decarboxylase. These antibodies are 
associated with cancer and can cause specific neurological 
syndromes. For clinical presentation to occur, nerve cell 
damage must be present.

The presence of anti-Hu antibodies (ANNA-1) is mainly 
associated with encephalomyelitis, limbic encephalitis, 
brainstem inflammation, cerebellar syndrome, myelitis, 
autonomic system disorders. These autoantibodies are 
associated with small-cell lung cancer (SCLC). Anti-yo 
antibodies (PCA-1) coexist with cancers of the reproductive 
system in women and breast cancer. They can give 
symptoms of cerebellar syndrome. Anti-Ri onconeuronal 
antibodies (ANNA-2) most often cause opsoclonus-
myoclonus syndrome. Anti-Tr antibodies (DNER), on the 
other hand, are associated with Hodgkin’s lymphoma 
and can cause clinical symptoms in the form of cerebellar 
syndrome. An association of SCLC and/or thymoma with 
the presence of anti-CV2/CRMP5 antibodies has been 
noted, which most often manifests itself in the form of 
encephalomyelitis, cerebellar syndrome, chorea and/or 
peripheral polyneuropathy. The presence of onconeuronal 
antibodies to the Ma2 protein can be associated with 
testicular germ cell tumor and lung cancer. Encephalitis 
caused by the presence of these antibodies will produce 
symptoms of limbic encephalitis and damage to the 
hypothalamus. The association of breast and lung cancer 
with amphiphysin antibodies has been noted, which can 
present clinical manifestations in the form of stiff-person 
syndrome and encephalomyelitis [3].
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Antibodies directed against neuronal surface antigens, such 
as glutamate receptor selectively stimulated by N-methyl-D-
aspartate (NMDAR), glycine receptor, α-amino-3-hydroxy-5-
methyl-4-isoxazolopropionate (AMPAR)-stimulated receptor, 
gangliosides GQ1b, DPPX, CASPR2 and LGI1 are pathogenic 
antibodies, i.e. responsible for the development of the 
disease. The essence of autoimmune encephalitis is the 
presence of autoantibodies in serum and cerebrospinal 
fluid (CSF), mainly of the IgG class, which attach to the 
extracellular domain of the surface protein (antigen) [4]. 
Unlike onconeuronal antibodies, autoantibodies to surface 
antigens can attach to the antigen without damaging the 
cell, thus leading to the development of various clinical 
manifestations. In 63% of cases, autoimmune encephalitis 
caused by autoantibodies directed against surface antigens 
coexists with cancer, most often of the lung, breast, thymus 
or ovary [3].

Antibodies directed against the NMDA receptor are by 
far the most frequently detected in young women (four 
times more often than in men), and are mainly associated 
with ovarian teratoma. The presence of antibodies directed 
against LGI1 is associated with thymoma, thyroid, lung or 
kidney cancer. Antibodies to CASPR2, AMPA, against the 
GABA-A, GABA-B receptor often co-occur with thymoma, as 
well as small cell lung cancer. The average age of patients 
is 60 years. A correlation of mGluR5 antibodies with the 
co-occurrence of malignant granuloma was noted. Other 
autoantibodies directed against the α1 glycine receptor, 
DPPX, are marginally associated with the presence of cancer 
(in <10% of patients). In the case of DR2 antibodies, no 
association with cancer coexistence was detected [3].

CLINICAL CHARACTERISTICS OF AUTOIMMUNE 
ENCEPHALITIS

Autoimmune encephalitis is a severe inflammatory 
disease of the brain, clinically manifested by a rapidly 
progressive encephalopathy of acute or subacute onset 
(usually developing in no more than six weeks) [5]. Specific 
clinical syndromes include anti-NMDAR encephalitis, limbic 
system encephalitis and Bickerstaff brainstem encephalitis [6].

Anti-NMDAR antibodies are the most commonly identified 
cause of autoimmune encephalitis. The relative incidence of 
different forms of antibody-induced encephalitis is difficult 
to assess. According to 2011 data, anti-NMDAR antibodies 
are responsible for 50% of autoimmune encephalitis, 30% 
of anti-LGI1 antibodies, 3% of CASPR2 antibodies, 5% of 
AMPA antibodies, and GABAB receptor antibodies and 1% 
of anti-glycine antibodies, respectively [3].

Autoimmune encephalitis caused by anti-NMDAR 
antibodies is characterized by a distinctive clinical picture. 
80% of patients are female, with an average age of 21 
years [4]. In 70% of patients, there is a prodromal phase 
that begins the disease with: headache, fever, vomiting, 
diarrhea and/or features of upper respiratory tract infection, 
preceding the onset of encephalitis symptoms by about 
1-2 weeks. Prodromal symptoms are less common in older 
patients [7].

This is followed by a sudden change in personality 
and the appearance of other mental disorders. Anxiety, 

insomnia, delusions, hallucinations, manic behavior and/
or hypersexuality are very common [3]. Anti-NMDAR 
antibodies of the IgG class found in CSF are directed against 
the GluN1 subunit of the receptor. Tumors coexist with 
encephalitis with anti-NMDAR antibodies in about 58% 
of women >18 years of age (ovarian teratoma is the most 
common). Adolescents and adults usually show behavioral 
disturbances (psychosis, delusions, hallucinations, agitation, 
aggression or catatonia) with irritability and insomnia, 
followed by speech disorders, dyskinesias, memory deficits, 
autonomic instability and decreased level of consciousness. 
Cohort studies show that children have a markedly higher 
incidence of movement disorders and epileptic seizures 
in the course of this disease compared to adult patients 
[6]. Movement disorders also occur in the later phase of 
the disease. They can be diverse in nature: choreiform 
movements, stereotypy, ataxia, dyskinesias, rigidity and/
or postural disturbances [3].

Epileptic seizures can occur early or later in the course of 
the disease, and can be focal or generalized. They appear 
earlier in men and require antiepileptic treatment, sometimes 
with multiple drugs [6, 7]. The frequency and intensity 
of epileptic seizures decrease as the disease progresses.

An observational cohort study conducted between 
2007 and 2012 involving 577 patients with autoimmune 
encephalitis associated with NMDA receptor antibodies 
found that by the end of the first month of illness, 87% 
of patients had four or more of the following symptoms:
•	 behavioral	disorders;
•	 memory	disorders;
•	 speech	disorders;
•	 disorders	of	other	cognitive	functions;
•	 epileptic	seizures;
•	 dyskinesias	of	the	limbs,	trunk	and/or	orofacial;
•	 loss	of	consciousness;
•	 autonomic	disorders;
•	 central	hypoventilation;
•	 focal	symptoms.
In <5% of patients, the disease manifestation was 

monosymptomatic [6]. It is likely that about 1% of patients 
will have a purely monosymptomatic disease manifestation, 
such as isolated psychosis, after a few months [1].

Criteria for the diagnosis of autoimmune encephalitis 
include:
•	 occurrence	of	≥4	symptoms	listed	above	<3	months	

with the exception of memory impairment and he-
miparesis/cerebellar ataxia;

•	 abnormal	electroencephalographic	(EEG)	findings	
(focal or diffuse slowing or basal abnormalities, epi-
leptiform activity, strongly expressed delta waves) 
and/or pleocytosis and/or oligoclonal striations on 
CSF examination;

•	 exclusion	of	other	causes	of	the	disease.
Memory disorders were excluded because of the difficulty 

of evaluation in young children and patients with psychosis 
and/or agitation. Symptoms of hemiparesis and/or ataxia 
are less common and mainly affect children in combination 
with other symptoms [6].

Sandra Wcisło et al.
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A diagnosis of certainty can also be made if the patient 
presents with only one of the above symptoms and anti-
NMDAR antibodies have been detected in its CSF or serum. 
With respect to the clinical picture, antibodies in the CSF 
are decisive (in 14% of patients antibodies are not present 
in serum).

The following tests can help in making the correct diagnosis: 
general CSF examination, EEG, magnetic resonance imaging 
(MRI) of the head, positron emission tomography (PET) 
with fluorodeoxyglucose, and determination of relevant 
antibodies in serum and CSF. Patients with cognitive 
impairment often have hyponatremia due to syndrome 
of inappropriate antidiuretic hormone secretion (SIDAH). 
Occasionally, patients may have paroxysmal arrhythmias, 
including mild changes in the electrocardiogram (ECG) up 
to complete heart block [1].

Autoimmune encephalitis caused by anti-NMDAR 
antibodies needs to be differentiated primarily from herpes 
encephalitis. Herpes simplex virus infection takes many 
clinical forms, ranging from asymptomatic, mucocutaneous 
infections and keratitis to the most severe, highly fatal central 
nervous system inflammation. Post-herpetic encephalitis 
is an autoimmune disease that mimics encephalitis with 
anti-NMDAR antibodies. The disease occurs in about 20% 
of patients after herpes encephalitis, so performing an anti-
NMDAR antibody assay is mandatory if symptoms recur 
after previously diagnosed herpes encephalitis. In children, 
the disease usually manifests as choreoathetosis, while 
in adults it manifests as psychiatric disorders developing 
weeks or months after infection [6]. Despite tremendous 
advances in research on Herpes simplex virus type 1 (HSV-
1) and type 2 (HSV-2) infections, they remain an important 
clinical problem, dependent on the biological properties 
of the virus, such as neuroinvasiveness, neurotoxicity and 
latency, and because of the virus’ widespread prevalence 
in the population [8, 9].

Inflammation of the limbic system can have a paraneoplastic 
or infectious background. The main areas of the limbic 
system are the hippocampus and the amygdala, which are 
the structures responsible for, among other things, memory, 
learning and emotions, including aggression. The disease 
is characterized by typical clinical symptoms in the form of 
subacute, less often acute onset of cognitive impairment, focal 
seizures with disturbances of consciousness or awareness, as 
well as epileptic seizures and psychiatric disorders (behavioral, 
affective disorders, especially disinhibition and emotional 
lability, as well as anxiety, psychosis) [10]. A characteristic 
symptom of limbic system inflammation is a particular 
form of epileptic seizures - facial-arm dystonic seizures, 
usually preceding the onset of memory disorders. These 
seizures show a strong association with anti-LGI-1 antibodies 
(against voltage-dependent potassium channels) [4]. They 
consist of very short, sudden, shock-like movements of 
one or more limbs, neck and facial muscles. They can occur 
dozens or even hundreds of times per day. Consciousness 
during a seizure is usually preserved. Characteristically, 
their frequency increases rapidly within a few days of onset. 
Seizures tend to be highly responsive to steroids and less 

responsive to antiepileptic drugs [1]. Limbic encephalitis 
is characterized by characteristic RM imaging in the form 
of a pathological increase in signal intensity of the medial 
part of the temporal lobe unilaterally or bilaterally, in T2-
weighted images and in FLAIR sequences. Infective limbic 
encephalitis is usually caused by herpes simplex virus 
(HSV), including human herpes virus type 6 [10].

Bickerstaff brainstem inflammation is usually preceded by 
infection and is characterized by a subacute onset (less than 4 
weeks), progressive impairment of consciousness along with 
ataxia and bilateral, mostly symmetrical ophthalmoparesis. 
Patients often have pupillary abnormalities, bilateral facial 
muscle paralysis, positive Babinski sign and palsy. There 
may be muscle weakness in the limbs, which overlap with 
features of Guillain-Barré syndrome. CS fluid pleocytosis 
is observed in almost half of the patients. IgG anti-GQ1b 
antibodies are highly specific for Bickerstaff inflammation [6].

PSyCHIATRIC DISORDERS
At the onset of symptoms, it is difficult to distinguish 

the disease from a primary psychiatric disorder. Other 
than clinical assessment, there are no specific predictive 
biomarkers. A study of nearly 600 cases has shown that, 
although rare, some patients may exhibit only psychiatric 
symptoms without neurological symptoms during a first 
episode or relapse [11].

Usually within 2 weeks of the onset of the disease, clear 
psychiatric symptoms and personality changes appear. 
Typical symptoms include anxiety, insomnia, hallucinations, 
delusions, agitation, and manic behavior. Social withdrawal 
and stereotypical behavior may also develop. Consequently, 
most patients in this phase see a psychiatrist. Cognitive 
changes, particularly attentional impairment, short-term 
memory loss and confusion are always present and increase 
with the duration of the disease. Speech problems, ranging 
from deterioration of verbal fluency to mutism, are commonly 
observed. Many patients often experience mental state 
fluctuations resembling delirium [5, 12].

In the later stages of the disease, the patient’s state changes 
rapidly, and alternating agitation along with catatonia and 
an inability to follow verbal commands occur. The patient 
may present with a range of abnormal movements: various 
types of dyskinesias, choreoathetosis of the limbs and 
trunk, complex movements of the arms and legs, rigidity 
and opisthotonic postures [5].

Autonomic dysregulation, including thermodysregulation, 
cardiac arrhythmias, blood pressure instability and excessive 
drooling are late and severe manifestations of the disease 
and require treatment in an intensive care setting. Ultimately, 
coma, hypoventilation, and even death of the patient can 
occur [12].

The overlap in the clinical course of epidemiological 
and genetic associations raises the idea that autoimmune 
mechanisms may underlie some psychoses. Researchers 
are increasingly interested in the immunological basis 
of psychiatric disorders. In patients in acute psychosis, 
an increase in CD19+ lymphocytes and a decrease in 
CD3+ lymphocytes have been observed, along with an 
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altered CD4:CD8 ratio. In contrast, postmortem studies 
of patients have shown infiltration of CD3+ and CD20+ 
lymphocytes in areas of the brain that are functionally 
relevant to psychosis [13].

There is a report suggesting that passive antibody 
transmission in humans can potentially transmit severe 
neuropsychiatric disease. In one case, a 7-year-old boy 
developed autoimmune encephalitis after a bone marrow 
transplant with prominent behavioral features and measurable 
antibodies to VGKC, LGI1 and thyroglobulin [14].

A study was conducted in which serum was collected 
from 459 patients with schizophrenia, major depression 
or borderline personality disorder. Only two patients with 
classic encephalitis with anti-NMDAR antibodies (who had 
previously been misdiagnosed) were found to have GluN1 
IgG antibodies. It was observed at the time that about 10% 
of patients with schizophrenia had IgA and/or IgM subtype 
antibodies. However, a year later, work by the same authors, 
again examining the sera of a control group, showed that 
the frequency of IgA and IgM antibodies in patients with 
schizophrenia was actually similar to that of patients in 
the control group. These studies underscore the fact that, 
unlike IgG anti-GluN1 antibodies, which are highly specific 
for encephalitis with anti-NMDAR antibodies, serum IgA and 
IgM antibodies to NMDAR subunits are similarly elevated in 
healthy controls and many of the disease groups studied, 
and the clinical significance of IgA and IgM antibodies is 
uncertain [11, 15, 16]. Anti-NMDAR antibody titers have 
also been shown to be higher at relapse compared to the 
first episode [11].

Psychosis also shares environmental risk factors with 
other autoimmune disorders, such as the influence of 
time of birth and latitude, which are hypothesized to be 
related to vitamin D status in newborns [17].

We retrospectively reviewed the medical records of children 
with a certain diagnosis of autoimmune encephalitis with 
anti-NMDAR antibodies from 2009 to 2019. One boy and 
nine girls, whose median age of onset was 3.6 years, were 
included in the study. The most common initial manifestation 
was verbal reduction and psychiatric symptoms immediately 
after flu-like prodromal symptoms. Almost all patients then 
developed reduced level of consciousness, mutism, seizures 
and oral-facial-tongue dyskinesias. Autonomic instability 
occurred in five patients, particularly in pre-pubertal children. 
Only one adolescent patient had ovarian teratoma. All 
patients survived immunotherapy and were followed up 
for several years after discharge from the hospital. Four 
developed epilepsy within 2 years after encephalitis, four 
had cognitive decline, one had mild psychiatric symptoms 
in the form of hallucinations, and none of the patients had 
involuntary movements. In addition, two pre-adolescent 
children developed central precocious puberty approximately 
three years after autoimmune encephalitis. Central precocious 
puberty may be a consequence of encephalitis with anti-
NMDAR antibodies in children before puberty [18].

According to a 2008-2015 study in New Zealand, Maori 
and Pacific Islander children have a higher prevalence 
of encephalitis with anti-NMDA receptor antibodies 

and a more severe course. These data suggest a genetic 
predisposition to this type of autoimmune encephalitis 
in certain populations [19].

AUTOIMMUNE PSyCHOSIS
Many cases of isolated psychosis have been described 

in patients with antibodies to neuronal surface antigens, 
mainly anti-NMDAR, showing a favorable response to 
immunomodulatory treatment. So far, atypical or mild 
forms of autoimmune encephalitis have been diagnosed 
in these cases. Anti-NMDAR antibodies in the IgG class 
are detected in the blood in 0-12% of patients with a first 
episode of psychosis [20]. Only by detecting the presence 
of antibodies can a confident diagnosis of autoimmune 
psychosis be made. In patients with an acute episode of 
psychosis, an autoimmune background should be thought 
of if:
•	 symptoms	of	infection	were	present	before	the	ill-

ness;
•	 the	patient	developed	a	severe	headache	with	a	new	

onset;
•	 mental	disorders	are	progressing	rapidly;
•	 there	is	hypersensitivity	or	unresponsiveness	to	an-

tipsychotic medications/ malignant neuroleptic syn-
drome has occurred;

•	 the	patient	presents	with	movement	disorders	(e.g.,	
catatonia or dyskinesias) and/or signs of focal CNS 
damage;

•	 patient	has	impaired	consciousness,	autonomic	dys-
function, aphasia, mutism and/or dysarthria, epileptic 
seizures, paresthesias;

•	 current	or	recent	diagnosis	of	malignancy;
•	 the	patient	has	hyponatremia	unexplained	by	an	ad-

verse drug reaction (e.g., selective serotonin reuptake 
inhibitors, carbamazepine);

•	 The	patient	has	other	coexisting	autoimmune	dise-
ases (e.g. thyroid) [7].

SLEEP DISORDERS
Little attention has been paid to sleep disorders in 

patients with autoimmune encephalitis, probably due 
to the presence of other neurological and psychiatric 
symptoms in this group of conditions. However, sleep 
disorders are common, severe and usually persist beyond 
the acute stage of the disease, hindering recovery and 
worsening patients’ quality of life. Autoimmune encephalitis 
can affect any of the brain networks involved in sleep 
initiation and regulation, and all types of sleep disorders 
with different and distinct associations, frequency and 
intensity can occur. Encephalitis directed by antibodies 
to the IgLON5 receptor and NMDA receptor is an example 
of two diseases in which sleep disorders predominate. In 
anti-IgLON5 disease, sleep disturbances were the main 
symptoms that led to the description of the disease, while 
in encephalitis with anti-NMDA receptor antibodies, sleep 
disturbances vary depending on the stage of the disease 
[21]. In autoimmune encephalitis with antibodies to the 
IgLON5 receptor, there are four main disease symptoms:
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•	 sleep	disorders	(parasomnias	during	REM	and	NREM	
sleep, sleep apnea);

•	 Worster-Drought	syndrome;
•	 syndrome	resembling	progressive	supranuclear	palsy;
•	 cognitive	decline	and/or	chorea.
The disease, caused by anti-IgLON5 antibodies, presents 

with multiple sleep disorders and symptoms resembling 
progressive supranuclear palsy with spinal muscle stiffness 
and episodes of stasis. It mainly affects the elderly [22]. 
Antibodies to the cell adhesion protein IGLON5 can cause 
obstructive sleep apnea, inspiratory stridor, disorganized 
sleep with non-rapid eye movements, and excessive 
movements and parasomnias that cause fragmented sleep 
with non-rapid and rapid eye movements. The symptoms 
of Worster-Drought present themselves mainly in the form 
of dysphagia and dysarthria. Patients typically show a 
strong association with HLA-DRB 10:01 and HLA-DQB1 
05:01 haplotypes [23].

NMDAR encephalitis is often accompanied by insomnia, 
followed by hypersomnia and sleep-related central 
hypoventilation. Profound insomnia and behavioral 
disturbances during the REM sleep phase are observed 
in patients with antibodies to the voltage-gated potassium 
channel complex [24].

An observational study was conducted in Beijing between 
2014 and 2021 to investigate the prevalence of sleep 
disorders and risk factors for these disorders in patients with 
autoimmune encephalitis. 121 patients were recruited, of 
whom 52.9% had sleep disorders. They found that smoking, 
hyperhomocysteinemia, higher levels of neurospecific 
enolase and Hamilton depression index increased the risk of 
sleep disorders in patients with autoimmune encephalitis. 
It has also been shown that the higher the MoCA (Montreal 
Cognitive Assessment scale) score, the lower the risk of 
sleep disorders [25].

A study was also conducted to assess fatigue after 
autoimmune encephalitis, as it is not fully explained by 
depression and poor sleep quality. In the first cohort, 220 
of 338 participants (65%) reported fatigue, 175 of 307 
(57%) reported depressive symptoms, and 211 of 285 
(74%) reported poor sleep quality. In the second cohort, 
42 of 69 participants (61%) reported fatigue, while 23 of 
68 (34%) reported depressive symptoms and 44 of 66 
(67%) reported poor sleep quality. Those with inflammation 
with anti- NMDAR antibodies had worse scores on fatigue 

rating scales than those with other types of autoimmune 
encephalitis [26].

TREATMENT AND COMPLICATIONS
The treatment of choice is corticosteroid therapy - 

methylprednisolone administered intravenously at a 
dose of 1 g/day for 5-7 days. If there is no improvement, 
intravenous immunoglobulins in a total dose of 2 g/kg 
body weight (0.4 g/kg body weight/day for 5 days) and/or 
plasmapheresis are used. Second-line drugs are rituximab 
and cyclophosphamide. An extensive panel of diagnostic 
tests for cancer should be performed in each patient. If 
diagnosed, appropriate treatment should be implemented.

Symptomatic treatment of autoimmune encephalitis is 
clinically beneficial and should include: therapy of sleep 
disorders, normalization of the sleep-wake cycle, and control 
of agitation, psychiatric disorders and epileptic seizures.

Recovery is a multi-step process that often follows the 
opposite sequence of disease symptom presentation. Many 
patients require hospitalization for an extended period 
of time, followed by months of physical and behavioral 
rehabilitation. Recovery is a gradual and slow process, 
taking up to 18 months [8].

In a cohort of 360 patients, 75% experienced complete or 
near-complete recovery (mRS score of 1-2). The remaining 
survivors had sequelae that severely affected their quality 
of life (mRS > 2 points). Among those who made a full or 
near-full recovery, 85% still had significant neuropsychiatric 
symptoms at the time of discharge, and in some cases these 
deficits were permanent (memory deficits and impaired 
executive function). [27] The most common symptoms 
that persist after treatment include deficits in memory, 
impairment of executive function,  behavioral and language 
impairment, and social skills disorders [5]. Approximately 
10-15% of patients had a recurrence of symptoms within 
2 years [8].

coNcLUsIoNs
Autoimmune encephalitis is an increasingly recognized 

severe neurological condition that significantly affects 
patients’ quality of life. It requires differentiation primarily 
with psychiatric diseases, as well as requires oncological 
vigilance. On the other hand, in the case of an acute episode 
of psychosis, differentiation with autoimmune encephalitis 
should always be pursued.
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AbstrAct
Aim: to outline modern scientific approaches for evaluating the functional condition of small laboratory animals in experimental research.
Materials and Methods: Scientific publications on the rules of using laboratory animals in scientific experiments, testing, educational 
process have been studied. The bioethical norms and principles of animal care and use of material for medical, veterinary and 
biological profiles were also studied, for example modern methodological approaches for conducting biomedical research, since 
it is the responsibility of the scientist to achieve reproducible research results using the minimum number of laboratory animals.
conclusions: The main conditions for their implementation and effectiveness include: adherence to the “Ethical Code” published 
by the International Council for Medical Scientific Organizations in the early 1980s, the principles of the European Convention 
for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes (Strasbourg, 18 March 1986), and 
Directive 2010/63/EU adopted on 22 September 2010; the use of advanced and modern diagnostic equipment that enables low-
invasive yet highly informative research on small laboratory animals; conducting comprehensive, multi-level studies on an optimal 
number of animals in laboratories that meet international standards.

Key words: laboratory animals, rats, mice, experiment, research, functional condition

INtrodUctIoN
In the context of modern trends in medicine and biology, 

knowledge of theoretical principles for conducting biomedical 
research and proficiency in practical skills related to working 
with laboratory animals are essential for every researcher.

With the continuous advancement and increasing 
complexity of methodologies in medical and biological 
experiments, which require the development of pathology 
models that closely resemble human conditions, there 
arises a critical need for the utilization of contemporary 
animal strains and improve the diagnostic equipment used 
in scientific laboratories [1]. The American Association for 
Laboratory Animal Science (AALAS) regards the minimization 
of invasiveness, the absence of pain-inducing interventions, 
and the preservation of animal life as pivotal factors 
ensuring the ethical and effective conduct of research 
[2]. Following these requirements allows for precise 
modeling of physiological and pathological processes, 
decreases experimental variability, and reduces the risk 
of misinterpreting obtained data [3].

These underlying principles should serve as the foundation 
for the establishment of experimental laboratories in the 
educational centers of medical universities. Moreover, these 
laboratories should be supplied with new, standardized, 
and high-tech equipment developed by leading global 

manufacturers. Based on extensive research and experience 
gained from working with various physiological parameter 
recording systems in small laboratory animals, the optimal 
solution lies in the implementation of software-hardware 
complexes that align with modern methodologies in 
biological and medical research.

1. Non-invasive electrocardiogram registration system, 
ecgTUNNEL (emka TECHNOLOGIES, France). 

2. Non-invasive blood pressure measurement system, 
Blood Pressure Analisis SystemsTM ВР-2000Series II 
(Visitech Systems, USA) с with automatic temperature 
control in immobilized tunnel.

3. Body composition analyzer for laboratory animals – 
bioimpedance system VET BIS1 (ImpediMed Limited, 
Australia).

4. Radial maze with 8 arms, AgnTho’s LE760 (PanLab 
Harvard Apparatus, Spain) with video fixation Video 
Tracking System (SONy, Japan).

5. Treadmill for small rodents, Tredmill Control LE8710 
(PanLab Harvard Apparatus, Spain) with electric shocker.

6. High-end cardiovascular research instrument, Vivid 
E9 XD Clear Console 4D Expert 100 (General Electric, 
USA), equipped with a high-frequency matrix linear 
probe ML6-15-D capable of scanning at a maximum 
frequency of 15 MHz.
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Such software-hardware complexes enable automated 
monitoring of the investigated parameters with minimal 
invasiveness during the registration process. They facilitate 
conducting experiments on non-anesthetized animals, thus 
creating conditions that closely resemble physiological 
states. Additionally, these complexes allow for efficient 
processing of large volumes of electronic experimental 
data and enable computer-based analysis of physiological 
parameters in animals [4, 5, 6].

AIM
The aim of this study is to outline modern scientific 

approaches for evaluating the functional condition of 
small laboratory animals in experimental research.

MAterIALs ANd MetHods
Scientific publications on the rules of using laboratory 

animals in scientific experiments, testing, educational process 
have been studied. The bioethical norms and principles of 
animal care and use of material for medical, veterinary and 
biological profiles were also studied, for example modern 
methodological approaches for conducting biomedical 
research, since it is the responsibility of the scientist to 
achieve reproducible research results using the minimum 
number of laboratory animals.

revIew ANd dIscUssIoN
British zoologist William Russell (1925-2006), also known 

as Bill Russell, together with Rex Leonard Burch (1926-
1996), introduced the concept of humane animal usage in 
research, education, and testing, which they published in their 
book “The Principles of Humane Experimental Technique” 
(Russell & Burch, 1959; Balls, 2014). This concept became 
known as the “3R” concept, representing Replacement, 
Reduction, and Refinement. The main principle of the 
concept is promoting alternative research methods to 
animal testing, improving the handling of experimental 
animals, or reducing the number of animals used when 
it is unavoidable, while simultaneously enhancing the 
quality of scientific and applied medical research [7, 8, 9]. 

Replacement – in the context of animal experimentation 
– refers to substituting animal models with methods that 
achieve the research goals without conducting experiments 
on animals [10]. This concept includes the replacement of 
animal models with cellular, mathematical, and computer 
models. Partial replacement involves using animal species 
that, according to current scientific understanding, are 
incapable of experiencing suffering. This category includes 
invertebrate animals such as fruit flies, nematodes, and 
amoebas.

Reduction, within the realm of animal experimentation, 
refers to using the minimum number of animals necessary 
for a study, utilizing methods that employing techniques that 
extract data from fewer animals or obtain more information 
from the same number of animals [11].

Refinement – signifies the use of methods that minimize 
or eliminate pain, suffering, and distress in animals, as 
well as improve the overall quality of life for the animals 
involved [12].

Currently, the concept of the “3R” (Replacement, Reduction, 
Refinement) is included in legislative acts and standards 
that regulate the use of animals worldwide. The “European 
Convention for the Protection of Vertebrate Animals used 
for Experimental and Other Scientific Purposes” (Strasbourg, 
18.03.1986) was developed as a result. According to the 
European Union Directive on the protection of animals used 
for scientific purposes (Directive 2010/63/EU), procedures 
that assess the pain and suffering of animals and eight 
procedures accompanied by severe and long-lasting pain or 
suffering that cannot be alleviated are prohibited. In 1978, 
the Federation of European Laboratory Animal Science 
Associations (FELASA) was established by European countries. 
FELASA has developed a specialized training system for 
obtaining permission to work with experimental animals. 
Certificates issued by FELASA are recognized worldwide 
and serve as evidence of a researcher’s qualification to 
work with animal subjects [7, 13].

Rats are curious, intelligent, and social animals. In laboratory 
practice, the most used species are the brown rats (Latin 
name: Rattus norvegicus, also known as the Norway rat; the 
name was given by the English naturalist John Berkenhout 
in 1769). The outbreded laboratory strains include the 
Wistar rats, which were developed in 1906 at the Wistar 
Institute in the USA, and the Sprague-Dawley rats, which 
are an albino strain of Rattus norvegicus developed in 1925 
at the University of Wisconsin-Madison, USA [14, 15, 16].

Mice are territorial animals characterized by aggression 
when defending their territory. One of the most common 
species of laboratory animals is the house mouse, Mus 
musculus L. Initially, white mice, traditionally referred to 
as albinos or, according to modern terminology, outbred 
animals, were used in research [17, 18, 19]. The first inbred 
mice were developed through breeding by a group of 
American oncologists in 1909. Subsequently, through 
inbreeding and selection of offspring based on survival 
and the presence of mammary gland tumors, the first 
mouse strain known as DBA has been established since 
1950. Currently, the main mouse strains used in laboratory 
practice are C57BL/6 (accounting for up to 43.25% of studies 
conducted using this strain) and BALB/c (accounting for 
up to 19.93% of studies conducted using this strain).

Achieving the modern level of biomedical research 
is possible through strict standardization of all factors 
that impact laboratory animal organisms, including both 
their living conditions and the animals themselves. The 
introduction of Good Laboratory Practice (GLP) standards 
for conducting preclinical drug trials has imposed even 
more rigorous requirements on the standardization of 
animals and the monitoring of their health [20].

In accordance with international experience, the 
standardization of laboratory animals is ensured through 
modern breeding and housing technologies within barrier 
systems, along with unified criteria for evaluating their 
health condition.

The basis of these criteria is the principle of non-carriage 
of several pathogenic and opportunistic agents of infectious 
and invasive nature, such as viruses, bacteria, and parasites. 
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In other words, animal standardization is based on the 
prevention of infectious and invasive pathology [11, 21].

For the safety of the researcher and the welfare of the 
animal, it is important to use recommended methods for 
handling and restraining laboratory animals. By employing 
confident and practiced movements, along with specific 
techniques, animals can be securely held without causing 
pain. When working with mice, it is worth noting that regular 
interaction between the animal and the researcher leads 
to habituation and calming of the animals in the presence 
of the researcher. Rats tend to be more obedient than 
mice, and with regular and gentle interaction, through 
repeated careful handling, ats will remain calm when being 
held [6, 20, 22].

Animal models occupy a central position in research, and 
there is a wealth of data demonstrating the advantages of 
animal experimental models in elucidating the mechanisms 
of human diseases [2, 23, 24].

Electrocardiography (ECG) in rats is a widely used 
experimental method for studying the cardiovascular system. 
ECG recording reflects the electrical activity of the heart and 
can provide valuable information about the functional and 
structural characteristics of the myocardium. The technique 
of ECG recording in laboratory animals is relatively simple, 
but the interpretation of electrocardiographic parameters 
is a complex task. This is because, unlike humans, there 
are no established criteria for ECG reference values in rats: 
there are significant differences in ECG parameters between 
studies involving these animals. According to the most 
scientists, this is due to various experimental setups, such 
as the type of anesthesia, the strain of rats used, gender, 
age of the animals, and heart rate (HR) [4, 25].

Recording ECG in rats using the ecgTUNNEL system helps 
eliminate most of the mentioned issues as the animals are 
not subjected to anesthesia but are immobilized within the 
tunnel. Important conditions for effective ECG recording 
include a preliminary 2–3-day period of animal preparation 
for adaptation and stress reduction, as well as creating 
maximum noise isolation within the temperature range 
of 24-26 °C. High heart rates pose a significant challenge 
during ECG recording in rats, exceeding 500 beats per minute 
and reaching 700-800 beats in certain experimental models. 
To solve this problem, the ecgTUNNEL system is equipped 
with standard filters that reduce interference and electrical 
artifacts, as well as programmable high-pass and low-pass 
frequency filters. This allows for the identification of specific 
patterns of cardiac electrical activity. During ECG recording, 
simultaneous registration is performed in six leads: standard 
leads (I, II, III) and augmented leads (aVR, aVL, aVF). This 
enables the assessment of not only standard parameters such 
as the duration and configuration of PQRST intervals and 
waves but also the software-based determination of average 
ST segment displacement, S wave area, peak amplitude, 
calculation of efficiency indices (% ratio of registered impulses 
to the total number of signals in one session), and average 
number of registered impulses within a session.

Currently, three main methods are widely used for 
recording arterial blood pressure in small rodents: non-

invasive measurement using a tail cuff on the tail artery, 
invasive or direct measurement using an intra-arterial 
catheter, and radiotelemetry method. Each method has its 
own advantages and disadvantages. The main advantage 
of the first method is the absence of surgical procedures 
and anesthesia, allowing for multiple measurements on 
the same animal at different time points. For a long time in 
our country, outdated equipment with limited capabilities 
was used for measuring blood pressure in rats (only systolic 
pressure was measured), with high error rates and inability 
to automatically record and save the acquired data. The 
use of the computerized VR-2000 system for non-invasive 
blood pressure measurement in rats has eliminated the 
limitations. Moreover, in the 1990s, J.H. Krege et al. conducted 
comparative studies on mice with different models of 
arterial hypertension using this blood pressure recording 
system, comparing it to the direct invasive intra-arterial 
method. They concluded that the VR2000 system provides 
reproducible results and would be useful for research 
where a non-invasive approach is desirable, especially in 
long-term experiments [26].

To measure blood pressure, rats are placed in special 
fixtures equipped with a thermostatic platform, which 
maintains a constant temperature of 37-39 °C. The animal 
fixtures are light-tight to rapidly reduce their stress levels. 
The average recording time for blood pressure is 3-7 
minutes, during which 3-5 preliminary and 3-5 control 
measurements are taken, calculating the average values 
of heart rate, systolic and diastolic pressure. The system is 
equipped with software for maintaining a database, allowing 
for the storage of digital and graphical data, generating 
reports, and preserving the results of all experiments. 
The particulars of body composition assessment using 
the bioimpedance technique in small laboratory animals 
are as follows. Bioelectrical impedance analysis of body 
composition is widely used in sports and clinical medicine. 
This method is based on the ability of biological tissues 
to conduct electrical current. The resistance of tissues to 
electrical current depends on their fluid content. Highly 
hydrated tissues, such as muscle, act as conductors of 
electrical current, while poorly hydrated adipose tissue acts 
as an insulator. Thus, impedance is inversely proportional 
to the fluid content in the body tissues.

Bioelectrical impedance analysis of body composition 
allows for monitoring the status of lipid, protein, and water 
metabolism in the body, assessing the risk of developing 
metabolic syndrome, and determining tissue hydration levels. 
In patients with cardiovascular diseases, this method is used 
to evaluate disturbances in fluid balance, fluid redistribution 
in the body, and the selection of pharmaceutical agents. Over 
the past three decades, bioelectrical impedance analysis 
of hydration and body composition in laboratory animals 
has made significant progress. With the development of 
bioimpedance spectroscopy, it has become possible to 
calculate extracellular and intracellular fluid volumes, fat 
mass, and fat-free mass without removing the animal from 
the experiment [27]. Assessing fluid distribution in the body 
is essential for analyzing nutritional status, the direction of 
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metabolic processes, kidney function, and cardiovascular 
function. Current researchers consider bioimpedance 
spectroscopy to be a universal non-invasive method for 
assessing not only body fluid balance but also the porosity 
of the cell membrane [28].

Before conducting the study on rats, it is necessary to 
weigh and measure the length from the nose tip to the 
base of the tail. These parameters are directly entered 
into the analysis system. The animals are anesthetized 
(ketamine, 50 mg/kg body weight) and subcutaneously 
implanted with electrodes according to the scheme. Three 
to five measurements are taken, and the average value is 
calculated. The assessment of the speed of formation of the 
search reflex, spatial and non-spatial memory in laboratory 
animals is widely used in the field of neuroscience and 
preclinical trials. These assessments provide reliable data in 
the field of fundamental and clinical psychopharmacology, 
including the determination of phenotypic characteristics 
(differences between animal strains, effects of genetic 
modifications) and the study of behavioral effects of 
pharmacological substances.

The use of video recording allows for the recording and 
analysis of activity, trajectory, and movement speed, as well 
as social interaction events. A specialized video recording 
system for animals not only enables the identification of 
the rat in the maze but also determines the position of 
specific body parts (head, center and/or base of the tail) 
in object recognition tests, social interaction studies, and 
the registration of behavioral patterns (rearing on hind 
limbs, turns). This technology helps eliminate the need for 
marking animals and allows for a more precise assessment 
of specific behavioral elements such as exploratory activity, 
location preference, turns, and the investigation of cyclic 
behavior patterns in animals.

For studying motor function, conducting exercise tests, 
and assessing fatigue and endurance levels in laboratory 
animals, LE8700 series treadmills are used. The speed of 
the treadmill can be set within a range of 5 to 150 cm/s. 
The system is equipped with two treadmills, each having 
its independent grid under voltage. The incline of the 
treadmill can be adjusted within a range of -25 to +25 
degrees with 5-degree increments.

During the course of the study, the following parameters 
are displayed on the device’s screen or entered into the 
computer analysis system: the distance covered by the 
animal, the cumulative time during which the animal received 
electrical stimulation, the number of stimulations received, 
the current speed of the treadmill, and the duration of 
the experiment.

The rapid development of ultrasound technology 
in recent years has made it possible to non-invasively 
assess the structural and functional status of the heart 
(echocardiography) in small laboratory animals, including 

rodents. The main technical limitations for conducting 
research on experimental mice and rats traditionally include 
the small size of the heart and the high heart rate. The 
emergence of ultrasound probes with high scanning 
frequency, as well as specialized software packages, has 
overcome these challenges.

Prior to conducting echocardiographic research, the 
animal’s chest is shaved. The most used anesthetic drugs for 
this procedure are ketamine (50-100 mg/kg body weight) 
in combination with xylazine (5-6 mg/kg) or phenobarbital 
(30-40 mg/kg), which are administered intraperitoneally. The 
dosage range significantly affects heart rate, cardiodynamic 
parameters, and the duration of anesthesia, which should 
be considered when planning the experiment [29, 30]. The 
animal is positioned on its back with its limbs fixed during 
the examination. Ultrasound gel is applied to the chest to 
create an acoustic window, and it is important to avoid 
exerting pressure from the transducer on the animal’s 
body. Echocardiography in rodents is performed using 
ultrasound scanners equipped with a high-frequency linear 
probe (at least 10 MHz) or a phased array sector probe 
that also supports high frequencies (at least 8 MHz) [31].

Measurement of myocardial wall thickness and calculation 
of myocardial mass are essential measurements in 
experimental models of arterial hypertension [32, 33]. 

Accurate positioning of the ultrasound beam perpendicular 
to the assessed structures is achieved using the “anatomical” 
M-mode. In this same position, tissue Doppler mapping can 
be activated, which allows for the assessment of myocardial 
motion amplitude during systole and diastole, indirectly 
evaluating the structural condition of the studied cardiac 
regions. From the apical position, the transmitral flow is 
assessed using pulsed-wave Doppler, providing information 
about the diastolic function.

coNcLUsIoNs
The past decade has brought a shift in scientific thinking 

in Ukraine, opening new possibilities and perspectives for 
planned experimental research by implementing modern 
approaches and new methodological opportunities 
in biomedical studies. The main conditions for their 
implementation and effectiveness include: adherence to 
the “Ethical Code” published by the International Council 
for Medical Scientific Organizations in the early 1980s, the 
principles of the European Convention for the Protection 
of Vertebrate Animals Used for Experimental and Other 
Scientific Purposes (Strasbourg, 18 March 1986), and 
Directive 2010/63/EU adopted on 22 September 2010; 
the use of advanced and modern diagnostic equipment 
that enables low-invasive yet highly informative research 
on small laboratory animals; conducting comprehensive, 
multi-level studies on an optimal number of animals in 
laboratories that meet international standards.
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AbstrAct
Shark fin or triangular QRS-ST-T waveform ECG pattern, also known as lambda-wave ST elevation or giant R wave syndrome, is a 
particular ECG presentation where QRS complex, ST-segment and T-wave are fused in a unique complex. Originally described in 
some patients with ST-segment elevation myocardial infarction (STEMI) during the acute phase, it has been found to be associated 
with a high risk of ventricular fibrillation and cardiogenic shock as well as with a high in-hospital mortality.  However, shark fin ECG 
pattern has also been reported in patients with non-acute coronary syndrome related ST-elevation (NASTEP), including stress-
induced takotsubo syndrome (TTS). Fourteen such cases (all females) have been reported so far. The authors present a case of a 
56-year-old male with shark fin ECG pattern associated with TTS triggered by burn injuries of head, back, upper, lower limbs and 
the respiratory tract. Due to respiratory insufficiency and heart failure with hemodynamic compromise, he required mechanical 
ventilation and catecholamines use. Echocardiography showed apical and midventricular akinesia with left ventricular ejection 
fraction and global longitudinal strain reduced to 30% and -6.8%, respectively and a high segmental post-systolic index. Shark 
fin pattern maintained within 2 days, then ST-T evolution was observed. Echocardiographic improvement followed by almost 
normalization were seen after 6 and 9 days, respectively. No cardiac arrhythmias were recorded as in most of the described cases 
with shark fin ECG and TTS. 

Key words: shark fin ECG, triangular QRS-ST-T waveform pattern, lambda-wave ST-elevation, giant R-wave syndrome, takotsubo 
syndrome, longitudinal strain, post-systolic shortening

INtrodUctIoN
Shark fin or triangular QRS-ST-T waveform (TW) ECG 

pattern [1-3], also known as lambda-wave ST-segment 
elevation (lambda-wave STE) [4, 5] or giant R wave syndrome 
(GRWS) [6] is a particular ECG presentation where QRS 
complex, ST-segment and T-wave are fused in a unique 
complex [5]. Originally described in 1.9-3.0% of patients 
with ST-segment elevation myocardial infarction (STEMI) 
during the acute phase, it has been found to be associated 
with a high risk of ventricular fibrillation and cardiogenic 
shock as well as with a high in-hospital mortality [3-5]. 
However, shark fin ECG pattern has also been reported in 
patients with non-acute coronary syndrome related ST-
elevation (NASTEP), including stress-induced takotsubo 
syndrome (TTS) [7]. Fourteen such cases (all females) have 
been described so far [8-17]. In the first of those reports 
describing 5 female subjects, which constituted 3.2% of 
the studied TTS group, poor outcome of patients with this 
ECG marker was suggested [8]. 

AIM
The purpose of this paper is to describe first male case 

of concomitant shark fin ECG pattern and TTS as well as to 
analyze clinical data of all similar published cases.

cAse rePort
A 56-year-old male with burn injuries of head, back, 

upper, lower limbs and respiratory tract was admitted 
to Intensive Care Unit (ICU) due to severe shortness of 
breath, respiratory insufficiency and heart failure with 
hemodynamic compromise. He required mechanical 
ventilation and catecholamines use. Troponin I was 
elevated to 1060 µg/L (normal range up to 26 µg/L). 
ECG showed shark fin pattern in precordial leads (Fig. 1) 
which maintained within 2 days, then ST-T evolution as 
well as transient attenuation of QRS complexes amplitude 
were observed (Fig. 2). Echocardiography revealed 
apical and midventricular akinesia with left ventricular 
(LV) ejection fraction (EF) and global longitudinal strain 
(GLS) reduced to 30% and to -6.8 %, respectively and 
a high segmental post-systolic shortening expressed 
by post-systolic index (PSI) (Fig. 3). Echocardiographic 
improvement followed by almost normalization 
were observed after 6 and 9 days, respectively. No 
cardiac arrhythmias were reported.  After the patient’s 
stabilization, he was transferred to Burn Unit. Control 
cardiological examination after 4-months follow-up 
showed only flattened T waves in ECG and normal 
echocardiographic LV function.
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Fig. 2. ECG: precordial leads from TTS onset (with shark fin pattern lasting two days) to trace normalization. 
See transient attenuation of QRS complexes amplitude

Fig. 1. Initial ECG with shark fin pattern in precordial leads. See QRS-ST-T alternation (shark fin/lambda pattern) 
especially in V3

Fig. 3. Echocardiography at TTS onset and 9 days after: left ventricle in systole and diastole in apical long axis view; 
global and segmental longitudinal strain (red/yellow/green bull’s eye map), segmental post-systolic index (blue/red bull’s eye map)  
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table 1. Clinical data of cases with shark fin (triangular) ECG pattern and TTS

Case number.
author 

publication 
date

age/gender/
triggering factor

Clinical  
presentation

ECG
leads involved

(description
of ECG  

pattern)

ttS type/
lv EF 

life- 
-threatening 
arrhythmia 

therapy/
outcome

1-5.
Tarantino
(2018)
[8] 

mean age 81
(73-86) /all F/
high prevalence
of physical stressor: 
pneumonia and fever 
(2), subocclusive  
fecaloma (1), 
femoral fracture (1), 
clostridium  
difficile (1)

chest  
discomfort (2), 
dyspnea (2), 
fatigue (1)
cardiogenic 
shock (4)

precordial leads, 
mostly V2-V4
(lambda-wave 
STE)

all apical, 
mean EF 32%

1 episode of 
self-limiting  
TdP in 1 patient

 dopamine (2), 
dopamine  
+ noradrenaline (2), 
noninvasive  
ventilation (3)/
2 died during  
hospitalization  

6.
Kashiura
(2018)
[9] 

70/F/
alcoholism, 
hypokalemic periodic 
paralysis

chest tightness I, II, V2-6 
(tombstone 
STE)*
on day 2 of 
hospitalization

 apical  not mentioned bisoprolol/
LV function 
improvement 
after 4 days

7.
Wang
(2019)
[10] 

71/F/
not described

chest pain on 
admission

precordial leads 
(GRWS)*
on day 3 of 
hospitalization

apical mid 
segments, 
EF 42%
 

 not mentioned  levosimendan, 
furosemide/
LV function 
improvement 
before discharge, 
1-year follow up

8.
Joki
(2020)
[11] 

 67/F/
emotional stress  
during the funeral 
of a close relative

chest pain 4 
days after the 
funeral, 
shortness 
of breath, 
cardiogenic 
shock  

anterolateral 
and inferior 
(TW)

 apical, EF 20%
 

repeated 
episodes 
of nsVT 

 levosimendan, 
amiodarone, 
lidocaine, 
non-invasive 
ventilatory 
support (ICU)/ 
normal LV 
function after 1 
month, 
asymptomatic
in 2-year follow up

9.
Celli
(2021)
[12] 

 32/F/
Covid-19, extubation, 
cardiopulmonary
resuscitation, 
hypokalemia, 
hypernatremia

 pulseless 
electrical 
activity after 
extubation/  
cardiogenic 
shock

I, avL V6
(TW)
On day 6 of 
hospitalization

midventricular/
EF 40-45%

pulseless 
electrical 
activity after 
extubation

vasopressors, 
mechanical 
ventilation (ICU)/
LV function 
normalization 
after 4 days/
pulmonary 
embolism, 
RV dysfunction, 
clinical deterioration, 
palliative care

10.
Verdoia
(2021)
[13] 

51/F/
epileptic attacks, 
pyometra, surgery, 
sepsis

septic/
cardiogenic 
shock

I, II, aVL and 
precordial leads
(shark fin)
on day 6 of 
hospitalization

 apical, EF 30%
 

1 episode of 
sustained VT 

vasopressors, 
antibiotics, 
mechanical 
ventilation (ICU)/ 
progressive 
LV function 
recovery with 
complete 
normalization at 
discharge 
(after 25 days)



578

Waldemar Elikowski et al.

11.
Prakash
(2021)
[14] 

57/F/
severe COVID-19 
pneumonia, 
neoplastic disease 
after radiotherapy, 
1 months after 
laparotomy 
for intestinal 
obstruction, 
abdominal infection 

hypotension/
cardiogenic 
shock

mostly 
precordial leads  
- V4-6 
(lambda-wave 
STE)

 apical not 
observed 

inotropic support, 
invasive ventilation 

12.
Zhang
(2022)
[15] 

54/F/ septic shock, 
intraabdominal  
infection

septic/
cardiogenic 
shock 

II, avF, V3-V6
(shark fin)

apical, EF 38% not 
mentioned 

vasopressors, 
levosimendan, 
antibiotics, 
mechanical 
ventilation (ICU)/
normal LV function 5 
weeks after discharge

13.
Arroyo-
-Rodríguez 
(2022)
[16] 

74/F/
COVID-19, 
mechanical 
ventilation

ARDS, 
cardiogenic 
shock

I, avL, V4-V6**
(shark fin)
on day 15 of 
hospitalization

apical, EF 38%, 
LVOT obstruction

not mentioned  multiorgan failure, 
mechanical 
ventilation (ICU)/
died after 4 days

14.
Almutairi
(2023)
[17] 

57/F/
bowel perforation, 
history of colorectal 
carcinoma

chest pain day 
latter, cardioge-
nic shock

anterolateral 
leads
(shark fin)

apical/EF 25%  not mentioned bowel resection, 
vasopressors, 
antibiotics (ICU)/
LV normalization 
after several days,
15 years follow-up 

15.
Elikowski
(2023)
present case

56/M/
burn injury

dyspnea, 
respiratory 
insufficiency,
 heart failure, 
cardiogenic 
shock

anterolateral 
leads
(shark fin)
lasts 2 days

apical/EF 30%
  

not 
observed

vasopressors, 
antibiotics, 
mechanical 
ventilation (ICU)/
LV function 
normalization after 
9 days, 4 months 
follow-up

Clinical data of our case and of similar patients previously 
reported by other authors are collected in table1. Seven 
patients were described as shark fin/TW ECG pattern, six as 
lambda-wave STE; one defined as GRWS and another one 
as tombstone pattern met the criteria for shark fin pattern. 
There were 14 females and only 1 male (our case), 8 of them 
were over 70-years-old; 6 patients were under 60-years-old. 
Typically, patients presented with chest pain and shortness 
of breath; cardiogenic shock developed in 12 cases. Apical 
ballooning was dominant TTS type seen in 14 persons, only 
in one female the midventricular form was reported. In 11 
patients no serious ventricular arrhythmia was recorded. 
One female had a single episode of self-limiting torsade de 
pointes, one repeated episodes of non-sustained ventricular 
tachycardia, one a single incident of sustained ventricular 
tachycardia and in one case, pulseless electrical activity 
event occurred immediately after extubation. During the 
acute phase of TTS, most patients were hospitalized in ICU. 
Three patients died during hospitalization. 

dIscUssIoN  
Different terms for ECG presentation where QRS complex, 

ST-segment and T-wave are fused in a unique complex 
exist. Shark fin ECG pattern, TW pattern, lambda-wave STE 
and GRWS are usually used alternatively [18, 19]. However, 
detailed differences between the definition of shark fin/
TW and other patterns may be indicated [5]. Shark fin 
pattern and TW mean exactly the same: R wave amplitude 
≥1 mV followed by steep down-sloping ST-segment which 
conceals T-wave. Lambda wave pattern includes: R wave 
amplitude ≥1 mV, J-wave amplitude ≥1/4 R and ≤ R, steep 
down-sloping ST-segment and merge of QRS and inverted 
T-wave. So, shark fin/TW pattern appears to be an extreme 
form of lambda wave pattern [5]. These patterns not rarely 
coexist in corresponding ECG leads [12, 13] or alternately 
even in the same lead (like in our case). While analyzing 
consecutive tracings, certain pattern may precede [11] or 
follow another pattern [14]. GRWS may include tombstone 
pattern where peak of convex ST-segment is higher than 

*met criteria of shark fin/TW pattern, **one of four patients with TTS and COVID-19; F – female; M - male; TTS – takotsubo cardiomyopathy; LV EF – left ventricular ejection fraction; STE – ST-segment 
elevation; GRWS – giant R wave syndrome; TW – triangular QRS-ST-T waveform; ICU – intensive care unit, RV – right ventricle; TdP – torsade de pointes; nsVT – non-sustained ventricular tachycardia, 
ARDS - acute respiratory distress syndrome; LVOT – left ventricular outflow tract



579

SHARK FIN ECG PATTERN IN A PATIENT WITH TAKOTSUBO SYNDROME – CASE STUDY AND LITERATURE REVIEW

R-wave [5]. In presented review, all cases met criteria of 
shark fin/TW pattern even if ECG was originally described 
differently.

The prevalence of shark fin pattern in patients with TTS is 
similar to that observed in STEMI; in Tarantino group there 
were 5 such cases (3.2%) out of 158 consecutive TTS patients 
[8]. However, correlations with gender are quite different; 
in STEMI 80% of patients were males; in TTS, only 1 male 
case out of total 15 patients was reported. Association of 
shark fin ECG in MI and life-threatening arrhythmias raise 
no doubts [3-5]; although, even left main coronary artery 
occlusion might not forejudge poor outcome [20]. This 
association in TTS patients is less clear. Shark fin pattern 
reflects rather initially significant LV dysfunction [8,11], 
yet the marker is doubtful for impact LV abnormalities 
duration. On the other hand, there is a question if shark 
fin pattern duration may be related to TTS severity.

The mechanism of discussed ECG changes is still not 
clearly known, some theories are being considered, including 
catecholamine-induced increase of metabolic demand 
and local intermittent microvascular constriction [10]. 
Experimental studies showed that transmural systolic wall 
tension could influence action potentials through mechano-
electric feedback [21]. Madias underlies the importance of 
mechanically induced STE in TTS [22]. It appears obvious that 
apical ballooning - TTS type producing most pronounced 
LV abnormalities, is distinctly dominating TTS type, which 
can trigger shark fin patter. Echocardiographic evaluation of 

our case with GLS and PSI (defined as myocardial shortening 
that occurs after aortic valve closure) indicated extensive 
decrease of LV deformation and increase in segmental 
contractile dysfunction and its dispersion.

One should remember that apart from myocardial infarction 
and TTS, shark fin pattern has also been seldom observed 
in other clinical situations such as multivessel coronary 
vasospasm [23], vasospasm of dominant left anterior 
descending coronary artery [24], myopericarditis [25, 26], 
thiamine deficiency [27], electrolyte abnormalities [28] and 
propofol action [29]. In some patients with vasospasm-
related transient LV dysfunction, differential diagnosis 
with TTS may be a challenge, then cardiac magnetic 
resonance can allow the proper diagnosis [24]. Probably, 
new echocardiographic techniques could be also useful. 
It should be interesting to evaluate these techniques in 
patients with shark fine pattern and preserved systolic LV 
function [25-29].  

coNcLUsIoNs
Shark fin ECG pattern can be rarely observed in patients 

with TTS, usually in cases with severe initial LV dysfunction. 
However, contrary to STEMI, such pattern is not necessarily 
associated with life-threatening ventricular arrhythmias. 
Proper treatment of TTS acute phase, optimally in ICU, 
favors patient’s survival. In some patients, poor prognosis 
may be determined by an underlying disease being the 
triggering factor.
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