
1059

© Aluna Publishing    Wiadomości Lekarskie Medical Advances, VOLUME LXXVIII, ISSUE 6, JUNE 2025

INTRODUCTION
After the invasion of Ukraine by Russian invaders, many 
families with children were forced to flee abroad or to 
relatively safe regions of Ukraine. More than 1.5 million 
children are among those who have left [1, 2]. Forced 
displacement puts adults and children at increased 
risk of somatic and mental disorders. Numerous inter-
national organizations are working to solve this prob-
lem, including the World Health Organization, which 
created the project «Health emergency in Ukraine and 
refugee-receiving and -hosting countries, stemming 
from the Russian Federation’s aggression», which pro-
vides medical care to refugees in need [3]. At the same 
time, a large number of children and adolescents have 
remained and continue to live in the regions under 
constant attack and shelling by the occupiers.

The majority of the war-affected population has 
negative consequences from the impact of stress on 
mental health [4-6]. For example, according to Ger-
man researchers, 45,0% of children who left Ukraine 
for Germany after the outbreak of war have clinically 

significant signs of post-traumatic stress reaction (PTSR) 
and need professional help [7-8]. In their publications, 
doctors from Israel point out that more than half of the 
children who were forced to move from the war zone 
have general mental health problems [9]. Among refu-
gees who have moved to Poland, 73,0% of respondents 
have PTSR [10].

In addition, the current situation has a negative im-
pact not only on the mental but also on the somatic 
health of children and adolescents [11-13]. It is known 
that stress has a negative impact on the functional 
state of many organs and systems, which, on the one 
hand, may be due to the direct influence of hormones 
and neurotransmitters on the function of a particular 
organ, and on the other hand, to changes that occur 
during PTSR [14, 15]. For example, according to some 
researchers, during PTSR, limbic instability and changes 
in the hypothalamic-pituitary-adrenal and sympathet-
ic-adrenal medullary axes occur, which in turn affects 
neuroendocrine and immune functions and causes 
dysregulation of the autonomic nervous system [16]. 
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These factors lead to complaints from the child’s somat-
ic state, which can be a manifestation of both a pure 
stress response and a manifestation of a functional or 
organic disease [17,18].

Given the continuing impact of stress on children and 
adolescents in Ukraine, there is a need for a detailed 
analysis of their mental and physical health.

AIM
The aim of the study was to analyze the health status 
of children and adolescents depending on the severity 
of traumatic stress.

MATERIALS AND METHODS 
The multicenter study involved 105 children and adoles-
cents aged 8 to 17 years (average age [mean ± standard 
deviation] 11,3 ± 2,7 years, of whom (relative frequency 
[%] ± standard error) 45,7  ±  4,9  % (n=48) were boys 
and 54,3 ± 4,9 % (n=57) were girls, who were affected 
to varying degrees by the Russian army’s invasion of 
Ukraine.

We analyzed the social and demographic charac-
teristics: сity of residence of the child at the time of 
the research (the area where the shelling continues, a 
relatively safe region of Ukraine or the European Union 
[EU] countries); food and/or drinking water shortages 
experienced during the war; staying in a bomb shelter 
for more than three days; and prolonged separation 
from close family members (as well as the total num-
ber of influencing factors). At the time of the survey, 
21,9 ± 4,0 % (23/105) lived in Ukraine in relatively safe 
regions; 30,5 ± 4,3 % (32/105) lived in regions of Ukraine 
where shelling continued; and 47,6 ± 4,9 % (50/105) 
lived in EU (Table 1).

To assess the mental status of the respondents, a 
screening for childhood traumatic stress was conduct-
ed using the Child Traumatic Stress Scale – Pediatric 
Traumatic Stress Screening Tool (PTSST), developed by 
researchers in Utah and widely used around the world 
[19]. This questionnaire allows us to assess the level 
of traumatic stress disorder in points. Thus, the total 
number of points in the range from 0 to 10 indicates a 
mild risk or no risk of PTSR, from 11 to 20 – a moderate 
risk, and ≥21 – a high risk of developing PTSR.

The CSSI-24 (Children’s Somatic Symptoms Inventory) 
scale was used to assess somatic symptoms, which mea-
sures the severity of somatic symptoms experienced 
by children and adolescents. The CSSI-24 measures 24 
common symptoms from 0 to 4 in a form that is easy for 
children or parents to use. According to clinical guide-
lines [20], the total CSSI-24 score should be interpreted 

as follows: <18 – low; 19-31 – moderate; and ≥32 – as 
high. In addition, the CSSI-24 scale, according to the au-
thors’ recommendations, allows the division of somatic 
complaints into four main groups: gastro-, cardio-, pain/
weakness, and pseudo-neurological complaints [20].

In Ukraine, the survey was conducted in general 
schools after obtaining written consent from parents 
or guardians. In other countries (Great Britain, Germa-
ny), the survey was conducted in support centers for 
Ukrainian refugees.

The statistical data analysis was carried out by the 
use of Statistica v. 14.0 (TIBCO Software Inc., USA), IBM 
SPSS Statistics v. 27.0 (Armonk, NY: IBM Corp., USA) and 
EZR v. 1.68. Quantitative data were presented as M ± 
SD, where M – mean, SD – standard deviation; or Me 
(IQR), where Me – median, IQR – interquartile range (first 
and third quartiles). Qualitative data were presented 
as absolute and relative (%) frequency with a standard 
error. The quantitative characteristics of two indepen-
dent samples were compared using the Mann-Whitney 
U test. The Kruskal-Wallis test was used to compare 
the quantitative characteristics of four independent 
samples, with the following a posterior comparison 
between the study groups using the Mann-Whitney 
U test (considering the Bonferroni correction). The 
correlation analysis was performed using Spearman’s 
rank correlation coefficient (ρ). A p-value <0,05 was 
considered as statistically significant (considering the 
Bonferroni correction).

ETHICS
The authors adhered to the principles contained in 
the Declaration of Helsinki and its latest amendments. 
All the participants gave oral and written voluntary 
informed consent for examination, tests, treatment, 
operation, analgesia and data processing (up to 14 
years of age, the consent was signed by parents, after 14 
years of age – by children). The work with participants 
was prepared and carried out in accordance with the 
principles of bioethics. The permission to conduct the 
study and the study protocol were approved of by the 
bioethics committee of the V.N. Karazin Kharkiv National 
University.

RESULTS
According to the screening data on the Child Traumat-
ic Stress Scale – Pediatric Traumatic Stress Screening 
Tool, the average PTSST score for the entire sample 
was 19 (14-22) points, of which 17,1±3,7  % (18/105) 
of children had a score of from 0 to 10 points, which 
corresponded to a mild degree of childhood traumatic 
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stress; 42,9 ± 4,8 % (45/105) from 11 to 20 points – an 
moderate degree of traumatic stress; 40,0  ±  4,8  % 
(42/105) above 21 points – a high degree of traumatic 
stress. Thus, more than 80 % of children were at risk of 
developing PTSR. In addition, boys and girls demon-
strated the comparable PTSST score: 19 (13-22) vs. 19 
(17-23), respectively (p=0,12).

When analyzing the relationship between the so-
cio-demographic living conditions and traumatic stress 
indicators, we found that children who had been in the 
shelter for more than three days, who had experienced 
a shortage of food and/or drinking water, and those 
who witnessed the shelling and destruction of their 
hometown, had significantly higher levels of stress, 

as compared to their factor-free counterparts (Fig. 1). 
Moreover, we revealed a clear trend towards the rise of 
PTSST score with respect to the increase in the stressors 
burden per participant, indicating the growing need of 
psychological assistance at the background of stressful 
factors cumulation (Fig. 2).

When comparing PTSST score among children living 
in regions where shelling continues, children who have 
moved abroad, and children living in relatively safe 
regions of Ukraine, an interesting fact was revealed: 
the level of stress was almost the same for those who 
remained in the fighting zone and those who left and 
live abroad (19 [17-24] and 19 [15-23], respectively; 
p=0,96). At the same time, children living in relatively 

Fig. 1. The level of stress (by PTSST score) according to the presence of certain stressful factors among the enrolled children/adolescents (A – factor 
«Stayed in the bomb shelter for more than three days»; B – factor «Have experienced food and/or drinking water shortages»; С – factor «Witnessed 
the shelling and destruction of their hometown»; box-and-whisker plots)

 

                                 None                       1                           2                          ≥3 

p None-2˂0,05; p None-≥3˂0,05; p1-2˂0,05; p1-≥3˂0,05 

 

Fig. 2. The level of stress (by PTSST score) according to the number of stressful factors 

per participant (none, 1, 2 and ≥3; box-and-whisker plot). pNone-2 – the significance of difference 

between «none» and «2» factors groups; pNone-≥3 – the significance of difference between «none» 

and «≥3» factors groups; p1-2 − the significance of difference between «1» and «2» factors groups; 

p1-≥3 − the significance of difference between «1» and «≥3» factors groups. ρ = 0,633 (p˂0,05 

[n=105]) 

 

Fig. 2. The level of stress (by PTSST score) 
according to the number of stressful factors 
per participant (none, 1, 2 and ≥3; box-and-
whisker plot). pNone-2 – the significance of 
difference between «none» and «2» factors 
groups; pNone-≥3 – the significance of differ-
ence between «none» and «≥3» factors 
groups; p1-2 − the significance of difference 
between «1» and «2» factors groups;  
p1-≥3 − the significance of difference 
between «1» and «≥3» factors groups. 
ρ = 0,633 (p<0,05 [n=105])
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Fig. 3. The frequency of 24 CSSI-24 indicators at any level of severity, and with severity of 3-4 levels among the enrolled children (n=105)

Table 1. The social and demographic characteristics of the participants (n=105)
Parameters n % ± SE

Sex
Boys 48 45,7 ± 4,9

Girls 57 54,3 ± 4,9

Have experienced food and/or drinking water shortages 18 17,1 ± 3,7

Stayed in the bomb shelter for more than three days 34 32,4 ± 4,6

Witnessed the shelling and destruction of their hometown 39 37,1 ± 4,7

Had a long separation from close family members 53 50,5 ± 4,9

The number of influencing factors per 
participant

None 28 26,7 ± 4,3

1 30 28,6 ± 4,4

2 30 28,6 ± 4,4

3 14 13,3 ± 3,3

4 3 2,8 ± 1,6

Living status

Reside in Ukraine in relatively safe regions 23 21,9 ± 4,0

Reside in regions where shelling continues 32 30,5 ± 4,5

After the outbreak of war left for the EU countries 50 47,6 ± 4,9

Note: SE – standard error
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gastrointestinal tract and the psychological state. Thus, 
according to the literature, negative psychological 
states can affect immunity by changing the intestinal 
microbiome. The intestinal microbiota is important for 
human health, playing a specific role in the bidirectional 
communication between the gastrointestinal tract and 
the central nervous system. In turn, disturbances in the 
development of the intestinal microbiota can affect the 
state of the nervous system and potentially lead to ad-
verse consequences for mental health [21].

In addition to the negative impact of stress on the 
intestinal microbiota, it is impossible to exclude the 
fact that changes in the usual diet and disturbances in 
the eating regimen affect the gastrointestinal tract of 
children who have suffered from military conflict.

The Spearman’s correlation analysis revealed a direct 
strong correlation between PTSST and CSSI-24 scores 
(ρ=0,726; p<0,05 [n=105]) (Fig. 4).

Thus, children and adolescents with high scores on 
the PTSST scale had more numerous and severe somatic 
complaints, which can be explained both by the neg-
ative impact of pathophysiological mechanisms that 
are activated during stress on the somatic state of the 
child’s body, and by the somatic manifestation of the 
stress reaction itself.

DISCUSSION
The analysis demonstrated that more than 80  % of 
the enrolled children and adolescents, who were af-

safe regions of Ukraine demonstrated significantly low-
er PTSST score (14 [8-19]) as compared to those living 
in regions with ongoing shelling (p<0,05), and a trend 
towards its lower value as opposed to those moving to 
EU countries (p=0,06).

So, the level of traumatic stress disorder was quite 
high both among children who went abroad due to 
the war and among children who did not leave their 
hometowns. This fact can be explained by the negative 
impact of forced migration, separation from loved ones 
and the difficulty of adapting to new conditions [3, 4].

The assessment of somatic symptoms using the CSSI-
24 showed that most children had complaints of poor 
health. Thus, the mean value of the total CSSI-24 score 
for the entire sample was 20,0 ± 6,56. A high score (≥32) 
on the somatic symptoms assessment scale was report-
ed by 19,1 ± 3,8 % (20/105) of respondents, a moderate 
(19-31) – 25,7 ± 4,3 % (27/105), and a low score (0-18) 
– 55,2 ± 4,9 % (58/105). There was no significant differ-
ence in the total CSSI-24 score between boys and girls. 
More detailed information on the presence and severity 
of each CSSI-24 indicator is provided in Fig. 3.

According to the results of the analysis, children noted 
gastrointestinal disorders more often than other somatic 
complaints during the questionnaire. Among the somatic 
complaints, pain in the stomach or abdomen, loss of 
body mass or diarrhea and nausea or upset stomach. 
Moreover, these complaints had a 3-4 degree of severity 
(Fig. 1). This fact can be explained by the existence of a 
close relationship between the functional state of the 

Fig. 4. The correlation 
between PTSST and CSSI-24 
scores (dashed lines – 95 % 
confidence interval limits)
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to somatic diseases [11, 16, 17]. According to the results 
of our study, almost half of the children had moderate 
or pronounced somatic symptoms on the CSSI-24 scale.

A clear correlation has been established between the 
level of traumatic stress reaction and the severity of somatic 
complaints, which must be taken into account for the timely 
diagnosis and treatment of mental and somatic disorders.

CONCLUSIONS
1.  A high risk of developing health disorders among 

children affected by the armed conflict in Ukraine 
has been identified. The mental condition of chil-
dren was characterized by a risk of developing 
PTSR in 83 % of children, including a high degree of 
traumatic stress disorder in 40,0 % of respondents. 
The simultaneous influence of several negative 
factors on a child causes a cumulative effect and 
strengthens the manifestations of PTSR, which must 
be taken into account when developing tactics for 
providing psychological assistance to these children.

2.  The analysis of the results of the PTSST scale showed 
a high level of traumatic stress reaction in children, 
regardless of their place of residence (staying in Ukraine 
in the regions of ongoing shelling or going abroad).

3.  A strong direct correlation between the level of traumat-
ic stress reaction and the severity of somatic complaints 
indicates a high risk of somatic diseases due to stress, 
which is the basis for additional medical examination 
of children at increased risk of developing PTSR.

fected to some extent by the Russian army’s invasion 
of Ukraine, had manifestations of traumatic stress 
reactions. The reaction of each child to stress is in-
dividual and depends on many factors, such as age, 
gender, economic status of the family, education of 
the parents, problems of integration into society in 
the country where the child is forced to live. According 
to many authors, the development of PTSR is due to 
many factors, namely negative “stressful experience”, 
individual characteristics and adaptive capabilities of 
the child [2-3].

It is interesting to note that children, who were 
forced to leave their homes and went abroad, had 
almost the same level of PTSR as compared to children 
who remained in the regions with ongoing shelling. 
These observations coincide with the opinion of many 
authors about the negative impact on the mental 
state of internally displaced persons of such factors as 
difficult adaptation to a new environment, language 
barrier, lack of friends, disruption of the usual rhythm 
of life, limited circle of communication [7, 9, 10].

In addition, in the modern digital world, even chil-
dren who left Ukraine at an early stage of the war and 
did not witness hostilities often continue to indirectly 
experience the conflict through extensive coverage 
in the media, social media, and communication with 
family members who remained in Ukraine.

According to the literature, traumatic stress reactions 
negatively affect the general health of children and ado-
lescents and, if not treated in a timely manner, can lead 
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