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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Natural and man-made emergencies have a 

significant long-term medical and psychological impact on both 
victims and emergency response personnel. Post-Traumatic 
Stress Disorder (PTSD) is one of the most common mental 
health consequences in these groups. However, comprehensive 
assessments of rehabilitation needs in Kazakhstan remain 
limited.

Objective: To assess the need for medical and psychological 
rehabilitation and to identify the main risk factors for 
PTSD among emergency response personnel and victims of 
emergencies.

Materials and Methods: A cross-sectional study was 
conducted in Kazakhstan between 2021 and 2023 with 
prospectively planned data collection through structured 
interviews and surveys, involving 872 participants: 551 
emergency service workers and 321 victims. The assessment 
included structured questionnaires (demographic, professional, 
and medical data), a Structured Clinical Interview (SCID), 
and the Mississippi PTSD Scale. Statistical analysis included 
descriptive statistics, correlation analysis, multivariate logistic 
regression, and ROC analysis of diagnostic accuracy.

Results: PTSD symptoms were identified in 17.3% of 
emergency response personnel and 33.1% of victims. 
Independent risk factors for PTSD included belonging to the 
victim group (OR = 1.72; 95% CI: 1.3–2.4; p < 0.001), age (OR 
= 1.05 per year; p = 0.003), and length of service in emergencies 
(OR = 1.03 per year; p = 0.048). A moderate positive correlation 
was found between age and severity of PTSD symptoms (r = 
0.42; p < 0.001). The Mississippi PTSD Scale demonstrated 
high diagnostic accuracy (AUC = 0.82; 95% CI: 0.77–0.87) at 
an optimal cut-off score of 78.

Conclusion: Both victims and emergency response personnel 
show a significant need for medical and psychological 
rehabilitation. Early diagnosis and targeted rehabilitation 
programs are essential to reduce long-term psychological 
consequences in high-risk groups. The Mississippi PTSD 
Scale can be used as an effective screening tool in post-disaster 
rehabilitation practice.

Key words. Post-traumatic stress disorder, emergency response 
personnel, victims, medical rehabilitation, psychological 
rehabilitation.

Introduction.
Natural and man-made emergencies remain among the key 

factors that exert long-term negative impacts on public health 
[1,2]. The scale of modern disasters is accompanied not only 
by physical injuries but also by the development of various 
forms of psycho-emotional disorders in both directly affected 
individuals and professional participants in disaster response — 
emergency rescue service personnel [3,4].

In addition to physical damage, the consequences of 
psychological trauma — primarily the development of post-
traumatic stress disorder (PTSD), anxiety and depressive states, 
and psychosomatic disorders — form a significant medical and 
social problem [5]. The duration, persistence, and severity of 
these disorders determine a high demand for systematic medical 
and psychological rehabilitation as a mandatory component of 
subsequent health recovery and restoration of working capacity 
[6].

In this context, the study of professional emergency rescue 
service personnel becomes particularly important [7]. Unlike 
a single traumatic impact, they are repeatedly exposed to 
psychotraumatic factors while working in disaster zones [8]. 
These groups are characterized by a combination of physical 
strain, constant readiness for extreme conditions, high emotional 
responsibility for the lives of others, and professional burnout 
[9]. At the same time, in some cases, their own rehabilitation 
needs are underestimated within the healthcare system [10].

In Kazakhstan, comprehensive assessments of the medical 
and psychological consequences of emergencies — especially 
regarding systematic rehabilitation of emergency service 
personnel — remain understudied. Available data are mainly 
limited to general estimates of the scope of medical care during 
emergencies [11], whereas precise epidemiological assessments 
of PTSD severity, rehabilitation needs structure, and risk factors 
are insufficiently covered [12,13].

In this regard, the study of medical and psychological 
rehabilitation needs among both professional disaster response 
service personnel and affected individuals is of particular 
relevance.

Accordingly, the aim of this study is to conduct a comprehensive 
assessment of the health status, psycho-emotional condition, 
and medical and psychological rehabilitation needs among 
emergency rescue service personnel and individuals affected by 
emergencies.
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Materials and Methods.
Ethical issues:

The study was approved by the Local Ethics Committee of 
the "S.D. Asfendiyarov Kazakh National University" (Protocol 
No. 4, May 4, 2016). All participants provided written informed 
consent to participate in the study.
Study design:

A cross-sectional study was conducted using sociological, 
clinical-psychological, and statistical analysis methods aimed at 
assessing the need for medical and psychological rehabilitation 
among emergency response personnel and individuals affected 
by natural and man-made disasters.
Setting:

The study was conducted between 2021 and 2023 in the 
Republic of Kazakhstan, based on emergency response service 
organizations in the city of Almaty, as well as among individuals 
affected by various emergency situations.
Study participants:

The study included 872 respondents, of whom 551 were 
emergency response personnel (firefighters, rescuers, mountain 
rescuers, divers, medical staff, and psychologists) and 321 were 
individuals affected by emergency situations (various natural 
and man-made disasters).

·	 Inclusion criteria: participation in disaster response 
(for personnel), documented evidence of exposure to an 
emergency situation (for victims), age over 18 years, and 
provision of written informed consent.

·	 Exclusion criteria: refusal to participate in the 
study, presence of acute mental disorders preventing adequate 
survey participation, absence of confirmed involvement in an 
emergency.
Survey:

A specially developed structured questionnaire was used, 
consisting of the following sections: demographic data (age, 
sex, work experience, professional affiliation); assessment of 
physical health status (presence of injuries, chronic diseases, 
acute conditions after the emergency); subjective assessment of 
the need for medical and psychological rehabilitation; frequency 
of medical examinations.

The survey was conducted in person with strict confidentiality.
Psychological testing:

To diagnose the severity of post-traumatic stress disorder, the 
following tools were used: a structured clinical interview (SCID) 
based on a modified PTSD assessment scale (according to ICD 
and DSM criteria); and the Mississippi PTSD Scale designed 
for quantitative assessment of symptom severity. Additionally, 
the number and type of experienced emergency situations and 
participants’ social status were taken into account.

The Mississippi PTSD Scale was selected for its well-
established use in assessing PTSD symptom severity among 
populations with high exposure to trauma, including emergency 
responders. While not originally validated in the Kazakh 

population, the scale was translated into Russian/Kazakh 
using forward and backward translation by bilingual clinical 
psychologists. To assess internal consistency, Cronbach’s alpha 
coefficient was calculated. Values greater than 0.6 were deemed 
acceptable, while values below 0.5 were regarded as indicating 
inadequate reliability in this study. Preliminary pilot testing 
showed good internal consistency (Cronbach's α =0.695). The 
threshold of 78 points was chosen based on ROC analysis in this 
sample, yielding the best balance between sensitivity (81.5%) 
and specificity (74.3%).
Statistical analysis: 

Statistical data analysis was performed using SPSS 26.0 
software. The following methods were applied: descriptive 
statistics (mean, standard deviation, median, interquartile 
range); Pearson’s chi-squared test (χ²) for analysis of frequency 
differences; Pearson’s correlation coefficient (r) to assess 
the relationship between age and PTSD symptom severity; 
univariate and multivariate logistic regression analysis (with OR 
and 95% CI calculation); ROC analysis to assess the diagnostic 
effectiveness of the Mississippi Scale. A p-value of < 0.05 was 
considered statistically significant.
Results.
General characteristics of study participants:

The study included 872 respondents, of whom 551 (63.2%) 
were emergency response personnel and 321 (36.8%) were 
individuals affected by emergencies.

The average age of emergency response personnel was 35.2 ± 
5.8 years (median: 35 years; interquartile range: 31–39 years), 
while the average age of the affected individuals was higher — 
42.5 ± 7.2 years (median: 42 years; interquartile range: 37–48 
years). The average length of service in emergency response 
among the personnel was 8.5 ± 3.2 years.

In terms of professional affiliation among emergency response 
personnel, firefighters predominated (48.2%), followed by 
mountain rescuers (12.5%), medical personnel and psychologists 
(9.8%), divers (6.7%), and other specialists (22.8%).
Frequency and structure of health disorders:

The types of health disorders following participation in disaster 
response among emergency service personnel are presented in 
Table 1. The most common disorders among the respondents 
were psychoemotional and psychosomatic disorders, accounting 
for 40.4% (n=201) of all recorded cases. This type of disorder 
contributed the most to the overall χ² value (χ² = 103.2), 
indicating its significant prevalence and importance. The next 
most frequent were exacerbations of chronic diseases — 17.3% 
(n=86); however, their contribution to the χ² was the lowest 
(χ² = 1.9), suggesting a less pronounced statistical difference 
for this category. Acute somatic and infectious diseases were 
identified in 15.1% (n=75) of personnel and demonstrated 
a moderate contribution to group differences (χ² = 6.1). It is 
particularly noteworthy that injuries and wounds accounted for 
a very small proportion — only 1.4% (n=7); however, despite 
the low number, this category made a high contribution to the χ² 
(χ² = 86.1), indicating a statistically significant deviation from 
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expected values. The “other” category covered 25.9% (n=129) 
of disorders and was characterized by a moderate contribution 
to the overall χ² value (χ² = 8.7). The total Pearson's chi-squared 
value was χ² = 305.3 (p < 0.0001).
Assessment of PTSD severity and the need for medical and 
psychological rehabilitation:

The results of PTSD severity assessment using SCID and 
the Mississippi PTSD Scale are presented in Table 2. The 
assessment of post-traumatic stress disorder (PTSD) severity, 
conducted using the Structured Clinical Interview for SCID and 
the Mississippi PTSD Scale, revealed statistically significant 
differences between the groups of rescuers and victims (p < 
0.001 for both scales). Among the victims, the mean SCID score 
was 34.51 ± 5.20, and the Mississippi scale score was 81.97 ± 
6.15; whereas among rescuers, the scores were 23.75 ± 4.10 and 
74.64 ± 5.80, respectively. The proportion of individuals with 
pronounced signs of PTSD among the victims reached 33.1%, 
while among rescuers it was 17.3%.

Subjective need for psychological rehabilitation among 
emergency response personnel was identified in 303 individuals 
(55.0%); at the same time, 150 individuals (27.2%) reported no 
such need, and 17.8% found it difficult to answer (χ² = 121.4; p 
< 0.0001).
Comparative analysis of PTSD risk between groups:

The comparison of the risk of developing post-traumatic stress 
disorder (PTSD) among victims versus emergency responders 
showed that the likelihood of developing PTSD was significantly 
higher among victims compared to emergency responders (OR 
= 1.56; 95% CI: 1.2–3.1; p < 0.001).

Risk Factors for PTSD (Multivariate Logistic Regression) are 

presented in Table 3. Multivariate logistic regression analysis 
identified three independent factors associated with an increased 
risk of developing post-traumatic stress disorder (PTSD). It was 
found that individuals directly affected by emergencies had a 
significantly higher risk of PTSD compared to rescue service 
personnel (OR = 1.72; 95% CI: 1.3–2.4; p < 0.001).

A significant association was also found between age and 
PTSD risk: with each additional year of life, the likelihood of 
developing the disorder increased (OR = 1.05; 95% CI: 1.02–
1.09; p = 0.003).

Finally, a longer duration of participation in emergency 
response was also identified as a predictor of PTSD (OR = 1.03; 
95% CI: 1.00–1.07; p = 0.048).
Relationship Between Age and PTSD Severity:

A moderate positive correlation was found between 
participants’ age and PTSD severity as measured by the 
Mississippi Scale (r = 0.42; 95% CI: 0.32–0.51; SE = 0.05; p < 
0.001), indicating that PTSD symptom severity increases with 
age.
Diagnostic accuracy of the scales (ROC analysis):

The results of the ROC analysis of the diagnostic performance 
of the Mississippi PTSD Scale are presented in Table 4. The 
Mississippi PTSD Scale demonstrated high diagnostic accuracy 
in identifying patients with pronounced PTSD symptoms. 
According to the ROC analysis, the area under the curve (AUC) 
was 0.82 (95% CI: 0.77–0.87), indicating good discriminative 
ability of the scale. The optimal cut-off point was 78 points, at 
which the sensitivity was 81.5% and specificity was 74.3%. The 
positive predictive value (PPV) was 80.0%, and the negative 
predictive value (NPV) was 76.1%.

Type of Disorder Number (n) Percentage (%) χ² Contribution
Psychoemotional and psychosomatic disorders 201 40.4 High (χ² = 103.2)
Exacerbation of chronic diseases 86 17.3 Low (χ² = 1.9)
Acute somatic and infectious diseases 75 15.1 Moderate (χ² = 6.1)
Injuries and wounds 7 1.4 High (χ² = 86.1)
Other 129 25.9 Moderate (χ² = 8.7)
Total 498 100 (χ² = 305.3)

Table 1. Types of health disorders after participation in emergency response among rescue service personnel.

Group Number of 
Participants (n) SCID (M ± SD) Mississippi Scale (M ± SD) Proportion with Severe 

PTSD (%)
p-value (SCID / 
Mississippi)

Responders 551 23.75 ± 4.10 74.64 ± 5.80 17.3% < 0.001 / < 0.001
Victims 321 34.51 ± 5.20 81.97 ± 6.15 33.1%

Table 2. Assessment of PTSD severity using SCID and Mississippi scale for PTSD.

Variable OR 95% CI SE Wald p-value
Victims vs. Responders 1,72 1,3–2,4 0,16 15,24 <0,001
Age (per year increase) 1,05 1,02–1,09 0,017 8,97 0,003
Experience in emergency response (per year) 1,03 1,00–1,07 0,018 3,90 0,048

Table 3. Risk Factors for PTSD.

Indicator AUC 95% CI Cut-off Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Mississippi PTSD Scale 0.82 0.77–0.87 78 81.5 74.3 80.0 76.1

Table 4. Results of ROC analysis of the diagnostic performance of the Mississippi PTSD scale.
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Discussion.
The data obtained in the course of the study confirm the high 

prevalence of psychoemotional and psychosomatic disorders 
both among emergency response personnel and among victims 
exposed to emergency situations. Exposure to traumatic life 
events can affect the prevalence of PTSD among workers and 
overall quality of life [14]. In our study, particular attention should 
be given to the high proportion of individuals with pronounced 
PTSD symptoms, which underscores the importance of a 
systematic approach to medical and psychological rehabilitation 
in both groups.

Among emergency response personnel, PTSD was diagnosed 
in 17.3% of cases, which is comparable to data from several 
international studies where the prevalence of PTSD in 
professional rescuers ranges from 10% to 20%, depending on 
years of service, occupational profile, and exposure intensity. 
For example, systematic review and meta-regression analysis 
of the worldwide current prevalence and correlates of PTSD 
in rescue workers based on 40 samples with 20,424 rescuers 
showed that worldwide pooled current prevalence was 10% [6]. 
Among victims, the proportion of PTSD was 33.1%, confirming 
the general trend of higher vulnerability among those directly 
affected by traumatic events compared to professional groups, 
as previously reported [15-17]. This difference is confirmed 
both by the mean scores on the SCID and Mississippi scales 
(p < 0.001), and by the odds ratio (OR = 1.56; 95% CI: 1.2–
3.1). The results of multivariate analysis demonstrated the 
independent contribution of age and professional experience 
to increased PTSD risk. Similar patterns have been noted in 
studies of Western cohorts, where age is considered a factor 
of cumulative traumatic experience and age-related decline in 
adaptive capacity [18-20]. The moderate positive correlation 
between age and severity of PTSD symptoms identified in our 
study (r = 0.42; p < 0.001) also supports these findings.

The high diagnostic accuracy of the Mississippi PTSD Scale 
(AUC = 0.82) confirms the validity of its application in the 
comprehensive assessment of the psychoemotional state of 
individuals exposed to emergencies. The tool has several cut-
off scores recommended by various studies [21]. The identified 
optimal diagnostic cut-off score of 78 points demonstrates good 
sensitivity (81.5%) and specificity (74.3%) of the scale, which 
may be practically useful for selecting patients for further in-
depth psychiatric evaluation and rehabilitation programs.

It is also important to highlight the high demand for psychological 
rehabilitation identified among emergency response personnel 
(55%). Despite the relatively lower prevalence of PTSD 
compared to the group of victims, professional rescuers often 
underestimate the severity of their own symptoms, which 
necessitates the implementation of regular screening programs 
and preventive psychocorrectional interventions [22]. Given 
the limited number of high-quality randomized controlled trials, 
future research should focus on conducting multi-arm studies to 
validate and compare the effectiveness of different interventions, 
thereby identifying the most optimal approach for improving 
psychological outcomes in disaster-affected populations and 
emergency responders [23,24].

Conclusion.
Emergencies have a significant impact on both the physical 

and psycho-emotional state of emergency response personnel 
and affected individuals. The prevalence of pronounced 
symptoms of post-traumatic stress disorder was 17.3% among 
emergency responders and 33.1% among victims, confirming 
the need for active diagnosis and early detection of PTSD in 
both risk groups. The main factors associated with an increased 
risk of developing PTSD are belonging to the group of victims, 
older age, and longer experience in responding to emergencies. 
The Mississippi PTSD Scale demonstrated high diagnostic 
effectiveness (AUC = 0.82), confirming its applicability for 
screening purposes in the practice of comprehensive assessment 
of individuals affected by emergencies. The obtained results 
confirm the need for a systematic organization of medical 
and psychological rehabilitation not only among victims but 
also among professional rescue service personnel, taking into 
account their occupational risks and chronic accumulation of 
stress factors.
Strengths and limitations.

This study has several strengths, but also some limitations. The 
strengths include a comprehensive design involving two key 
risk groups; the use of validated scales for PTSD assessment; 
and the implementation of multivariate analysis considering 
several predictors. On the other hand, the limitations of the study 
include its implementation within a single region of Kazakhstan, 
which restricts the generalizability of the findings; the lack of 
extensive investigation into the long-term consequences of 
PTSD over time; and the absence of longitudinal monitoring 
of the participants' condition. Despite the fact the study 
employed prospectively organized data collection, its cross-
sectional design precludes causal inference. The obtained 
data confirm the need to enhance the focus on medical and 
psychological rehabilitation within the structure of emergency 
response services for both affected populations and professional 
emergency response personnel. Although sex and chronic 
disease status are acknowledged as potential confounders in 
PTSD research, our study focused primarily on exposure-related 
predictors, namely group affiliation, age, and emergency service 
experience. These variables were selected based on their direct 
relevance to trauma exposure mechanisms. The inclusion of sex 
and health status, while potentially informative, was outside the 
scope of our main hypothesis and did not substantially alter the 
primary associations in exploratory models. Nonetheless, their 
role warrants further investigation in future longitudinal studies.
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