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ABSTRACT
BACKGROUND: Currently, the issues of restoring the somatic and mental health of combatants undergoing treatment and 
rehabilitation in hospital conditions are becoming particularly relevant.
AIM: To examine and compare the mental states and psychological consequences of combat trauma at the hospital stage of 
rehabilitation of combatants.
MATERIALS AND METHODS: The study involved 97 combatants with various wounds and injuries that were hospitalized in the 
clinical units of the surgical and therapeutic profile of the Military Medical Academy. Of these, 44 people were examined in 2014 
and 53 people in 2022.
RESULTS: Comparison of independent samples of combatants in 2014 and 2022 at the stage of treatment and rehabilitation 
showed a statistically significant twofold decrease in asthenic manifestations from 38.6% in 2014 to 20% in 2022 (p < 0.05). 
The relative number of combatants with negative psychological consequences of combat trauma in the form of manifestations 
of post-traumatic stress disorder in 2014 and 2022 was similar and amounted to 15.9% and 17%, respectively, which is appar-
ently due to the homogeneity of the sample and the similarity of factors causing these stress-reactive changes. Uncompen-
sated negative psychological consequences of combat trauma can be fixed in the form of combatant accentuation and chronic, 
irreversible personality change. These stress-reactive changes reduce both the professional qualities of the combatants and 
their quality of life.
CONCLUSION: The clinical and psychological characteristics of patients indicate the need for psychological assistance, starting 
from the moment of injury and continuing throughout the wound disease.
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Психологические последствия боевой травмы 
на госпитальном этапе реабилитации
Е.В. Крюков, Д.В. Овчинников, В.В. Юсупов, К.П. Головко, Н.В. Зеленина, В.А. Корзунин, 
И.И. Дорофеев, Е.А. Чернявский
Военно-медицинская академия, Санкт-Петербург, Россия

АННОТАЦИЯ
Актуальность. В настоящее время вопросы восстановления соматического и психического здоровья комбатантов, 
проходящих лечение и реабилитацию в госпитальных условиях, приобретают особую актуальность.
Цель исследования — изучить и сравнить психические состояния и психологические последствия боевой травмы 
на госпитальном этапе реабилитации у комбатантов.
Материалы и методы. В исследовании приняли участие 97 комбатантов с различными ранениями и травмами, 
госпитализированных в клинические подразделения хирургического и терапевтического профиля Военно-медицинской 
академии. Из них 44 человека были обследованы в 2014-м и 53 — в 2022 г.
Результаты. Сравнение независимых выборок комбатантов 2014 и 2022 гг. на этапе лечения и реабилита-
ции показало статистически значимое двукратное снижение астенических проявлений с 38,6 % в 2014-м до 20 % 
в 2022 г. (p < 0,05). Относительное количество комбатантов с негативными психологическими последствиями боевой 
травмы в виде проявлений посттравматического стрессового расстройства в 2014 и 2022 гг. было сходным и соста-
вило 15,9 и 17 % соответственно, что обусловлено, по-видимому, однородностью выборки и сходностью факторов, 
вызывающих эти стресс-реактивные изменения. Некомпенсированные негативные психологические последствия бое-
вой травмы могут закрепиться в виде комбатантной акцентуации и хроническом, необратимом изменении личности. 
Эти стресс-реактивные изменения снижают как профессиональные качества комбатантов, так и качество их жизни.
Заключение. Клинико-психологические особенности пациентов свидетельствуют о необходимости оказания психоло-
гической помощи начиная с момента травмы и далее на всем протяжении раневой болезни.

Ключевые слова: боевая травма; комбатанты, проходящие лечение и реабилитацию; медико-психологическая 
реабилитация; посттравматическое стрессовое расстройство; психическое состояние; психологическая помощь; 
психологические последствия боевых действий.
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BACKGROUND
Modern armed conflicts can be considered a quali-

tatively new stage of military operations, where more 
modern types of protective equipment, weapons, and mil-
itary equipment, including unmanned vehicles, are used. 
The methods and tactics of combat operations have 
changed qualitatively and continue to improve, and their 
intensity has increased immeasurably.

In this regard, conducting a comparative analysis 
and considering the characteristics of combat injuries and 
wounds, as well as manifestations of mental trauma 
and their consequences for combatants, are significant 
and relevant for improving the medical support for com-
bat operations, reducing the time required, and improving 
the quality of medical and medical–psychological care at 
various stages of treatment and rehabilitation.

The experience gained by Russian and international 
military psychiatrists and psychologists based on exten-
sive material from modern local wars and armed con-
flicts convincingly indicates that a state of combat stress 
occurs in most combatants, subsequently leading to pro-
nounced psychogenic reactions. Moreover, wounds and 
injuries enhance the negative effect of combat influences 
on mental health [1, 2].

According to psychiatrists at the S.M. Kirov Military 
Medical Academy (MMA), the primary psychogenic reac-
tions of combatants during battle trauma are most often 
represented by nonpsychotic disorders of the asthenic 
range, often complicated by signs of posttraumatic stress 
disorder (PTSD) [3, 4].

Globally, three stages (i.e., hospital, outpatient, and 
sanatorium) of rehabilitation of the wounded and sick are 
generally distinguished [5, 6]. The key stage for rehabili-
tation is the hospital stage. This period is accompanied 
by prolonged psychoemotional stress caused by physical 
and mental trauma in a significant proportion of com-
batants. In this period, characterized by the plasticity of 
adaptive response processes, even mild mental disorders 
must be promptly identified, preventing their transforma-
tion into negative “combatant” accentuation or persistent 
personality deformation [3]. Thus, the success of the 
treatment and rehabilitation of wounded and traumatized 
combatants in the hospital phase is largely related to the 
restoration of their mental health and psychological well-
being. To date, the system of psychological assistance to 
combatants has not been sufficiently elaborated.

This study aimed to examine and compare the mental 
states of combatants and the psychological consequenc-
es of combat trauma during hospital rehabilitation.

MATERIALS AND METHODS
In total, 97 combatants with various wounds and 

injuries who underwent treatment and rehabilitation in 

surgical and therapeutic clinics of the MMA participated 
in the study. Of these patients, 44 were examined in 2014 
and 53 in 2022. The most common injuries were head 
(ICD10 S00–S09), shoulder and shoulder girdle (S40–S49), 
and abdomen, lumbar spine, and pelvis (S30–S39) in-
juries, as well as their combinations. In both groups, 
the combatants were male and had comparable ages. 
The average age of group 1 was 34.1 (SD = 8.5; 21–56) 
years, which did not differ from that of group 2 with 32.6 
(SD = 7.4; 19–49) years (p > 0.05). The duration of par-
ticipation in hostilities ranged from 1 week to 6 months. 
The duration of hospitalization at the time of examination 
ranged from 4 days to 3 months.

For a subjective rapid assessment of the mental state 
of wounded and traumatized combatants in 2014, the 
“State Self-Assessment Questionnaire” (SSAQ) developed 
at the MMA was used. On a 7-point scale, the technique 
assesses the state of physical and mental performance, 
engagement and motivation for activity, general health, 
and prevailing mood and identifies the main complaints 
about health [7].

In 2022, to assess the physical and mental states and 
identify asthenia and fatigue of combatants, the Multi-
dimensional Fatigue Inventory20 (MFI 20 E.M. Smets, 
B Garssen., B. Bronke et al., 1995) was used instead of 
the SSAQ questionnaire. This questionnaire consists of 
20 statements describing various aspects of well-being 
and current physical and mental state, similar in content 
to the SSAQ questionnaire (subscales “activity,” “motiva-
tion,” “general asthenia,” “physical asthenia,” and “mental 
asthenia”), and the expressiveness of indicators was as-
sessed on a 5-point scale.

In 2014, to identify the negative behavioral and psy-
chological consequences of combat stress and combat 
mental trauma in combatants, the presence and sever-
ity of signs of PTSD were assessed using the express 
method developed at the MMA for assessing the state of 
sociopsychological adaptation (SPA) by V.A. Korzunin and 
P.A. Ziborova [8]. The questionnaire contains 70 questions 
compiled in accordance with the diagnostic clusters for 
assessing PTSD of the American Diagnostic and Statisti-
cal Manual of Mental Disorders, fourth edition (DSM-IV), 
namely, reexperiencing symptoms (cluster B), avoidance 
symptoms (cluster C), symptoms of anxiety and excessive 
agitation (cluster D), and impairment of social functioning 
(cluster F).

In 2022, the Stanford Acute Stress Reaction (ASR) 
Inventory (Cardena E. et al., 2000) was used to assess 
PTSD signs, which can be used to retrospectively as-
sess the degree of mental impairment in response to 
a traumatic event and identify PTSD signs. The patients 
rate each of the 30 items of the questionnaire on a 6-point 
scale, ranging from 0 (“not experienced”) to 5 (“experi-
enced very often”). The scales of the questionnaire cor-
respond to the four symptom clusters of PTSD according 
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Table 1. Results of the analysis of variance and F-statistics for dividing clusters according to the scales of the SSA questionnaire among 
combatants in 2014

Indicator Between SS Within SS F р

Cheerfulness 22.54880 10.45120 69.04105 1.71Е-9

Interest in work 9.97529 23.02471 13.86378 0.000757

Attentiveness 15.67680 17.32320 28.95873 0.000007

Mood 8.95277 24.04723 11.91358 0.001587

General health 3.16371 29.83629 3.39314 0.074752

Tranquillity 17.36763 15.63237 35.55215 0.000001

Self-confidence 13.79763 19.20237 22.99322 0.000036

Plot of Means of each Cluster

Var iab les
Fig. 1. Normalized average values of cluster centers according to 
the scales of the 2014 SSA questionnaire for combatants (cheer., 
cheerfulness; int., interest in work; attent., attentiveness; m., mood; 
gh, general health; tranq., tranquility; conf., self-confidence)
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to DSM-IV and include a self-assessment scale for the 
severity of retrospectively assessed dissociative symp-
toms at the time of battle trauma.

The results obtained were processed using mathe-
matical and statistical analysis methods from the Statis-
tica 12 application package.

RESULTS AND DISCUSSION
This study included mathematical and statistical anal-

yses of the correspondence of the results on the scales 
of the SSAQ questionnaire, obtained in 2014, according to 
the law of normal distribution. The frequency distribution 
for all scales with a high level of significance differed 
from the normal (significance level: 0.00000 < p < 0.01). 
This result was the basis for further division of combat-
ants according to the scales of the SSAQ questionnaire 
using the K-means of the cluster analysis (CA) to divide 
them into a given number of homogeneous groups (clus-
ters) located at maximum distances from each other. 
The initial hypothesis was the need to identify two 

groups, namely, those with low and high scores on the 
SSAQ questionnaire. Preliminary normalization was per-
formed, that is, converting the original data into dimen-
sionless quantities, because the variables used for analy-
sis in 2014 and 2022 had different units of measurement. 
Consequently, clusters with statistically significantly 
different mean values of the centers were obtained. 
Figure 1 presents a graphical representation of the nor-
malized average values of the centers of the resulting 
clusters.

Table 1 presents the F-statistics and the results of 
the analysis of variance of clustering. F-statistic values 
are an indicator of the quality of cluster discrimination. 
Between SS refers to the sum of the squared deviations 
between cluster centers, within SS refers to the sum of 
the squared deviations of objects from cluster centers, 
and p is the level of significance of the differences be-
tween cluster centers.

The presented results of the analysis of variance and 
F-statistics value indicate a high level of significance of 
differences between the clusters. The level of signifi-
cance of the differences between cluster centers on the 
SSAQ questionnaire was very high (0.05 < p < 1.71E-9), 
except for the “general health” scale (p < 0.075), which 
is apparently caused by the uncertainty of understan ding 
this characteristic, although it also had a pronounced 
tendency to differ (Table 1).

Cluster 1 was conditionally designated as the “as-
thenics” group. In this group, combatants who were 
wounded and injured (17 of 44 examined, or 38.6%) had 
more pronounced manifestations of physical and mental 
asthenia, decreased mood and general health, feelings 
of anxiety, self-distrust, and failure of attention. Group 2 
(sthenic group) included most of the combatants (n = 27, 
or 61.4% of all examined) whose specified health and 
mood indicators were significantly higher, and manifesta-
tions of asthenia were not pronounced.

By utilizing a similar algorithm, the survey results of 
combatants who participated in hostilities in 2022 were 
analyzed using the MFI-20 questionnaire. The frequency 
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Table 2. Results of the analysis of variance and F-statistics for separating clusters of combatants in 2022 according to the MFI-20 ques-
tionnaire scales

Indicator Between SS Within SS F p

General asthenia 7.79020 30.20980 9.54119 0.003800

Physical asthenia 3.65127 34.34874 3.93309 0.054804

Activity 13.86154 24.13846 21.24730 0.000047

Motivation 11.54000 26.46000 16.13681 0.000277

Mental asthenia 4.85512 33.14488 5.41983 0.025484

Plot of Means of each Cluster

Var iab les

Fig. 2. Normalized average values of cluster centers according 
to the scales of the MFI-20 questionnaire for combatants in 2022 
(General Ast., general asthenia scale; Physical Ast., physical asthe-
nia scale; As Activity, activity scale; As Motivation, motivation scale; 
Mental Ast., mental asthenia scale)
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Fig. 3. Results of the analysis of the frequency distribution of SPA 
questionnaire scores among combatants in 2014, expected normal 
distribution, and the Shapiro–Wilk test
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distribution for all scales with a high level of significance 
differs from the normal distribution (significance level: 
0.01 < p < 0.001). By using CA, two groups with statisti-
cally significantly different average center values were 
identified. Figure 2 presents a graphical representation 
of the normalized average values of the centers of the 
clusters.

The analysis of variance and F-statistics indicate 
a high level of significance of the differences between 
the clusters, except for the “physical asthenia” scale 
(p < 0.055), which also has a pronounced tendency to 
differ (Table 2).

Similar to the results of the examination of wounded 
combatants in 2014, according to the results of the ex-
amination of combatants using the MFI-20 questionnaire in 
2022, two similar groups (clusters) were identified, conven-
tionally designated as the “asthenic” and “sthenic” groups. 
Moreover, the “asthenic” group included 10 combatants, or 
20% of those examined. The absolute majority of wounded 
combatants undergoing rehabilitation were included in the 
“sthenic” group (n = 17, or 80% of those examined).

Comparative analysis of independent samples from 
2014 and 2022 according to the nonparametric Pearson χ2 
test showed a statistically significant, nearly twofold, 
decrease in the relative number of combatants with as-
thenic manifestations from 38.6% in 2014 to 20% in 2022 
(p < 0.05). Thus, the results of the self-assessment of the 
current well-being of combatants undergoing treatment 
and rehabilitation for battle injuries and wounds in 2022 
were significantly higher than those in 2014. This is ap-
parently due to an increase in the quality of equipment, 
first aid and medical care, mass information, and social 
support.

Mathematical and statistical analyses of the results 
of the 2014 SPA survey of combatants showed that the 
frequency of scores was normally distributed (Fig. 3, 
Shapiro–Wilk W = 0.94542, p = 0.07504).

To identify combatants with negative psychological 
consequences of battle trauma, they were divided into 
three groups using the K-means CA method. Clusters 
were obtained with statistically significantly different av-
erage values of the centers, namely, (1) high, (2) average, 
and (3) low values of indicators (Table 3, Fig. 4).

Notably, the higher the quantitative values according 
to the SPA method, the more pronounced the PTSD signs 
and the worse the prognosis for the further development 
of mental maladaptation disorders.
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Table 3. Characteristics of groups (clusters) according to the results of the SPA method among combatants in 2014 (n = 44)

Clusters by the SPA method indicators Average value of the cluster center Standard deviation n (%)

High values 32.0 6.2 7 (15.9)

Average values 17.6 3.5 17 (38.6)

Low values 6.2 3.2 20 (45.5)

Table 4. Results of analysis of variance and F-statistics for separating clusters of combatants in 2014 using the SPA method

Indicator Between SS Within SS F р

SPA 3074.237 499.6518 101.5205 7.97E-15

Table 5. Characteristics of clusters of combatants according to the ASR method among combatants in 2022 (n = 53)

Clusters by the SPA method 
indicators

Average value 
of the cluster center Standard deviation n (%)

High values 61.4 20.7 9 (17)

Average values 13.0 10.5 44 (83)

Plot of Means of each Cluster

Var iab les

Fig. 4. Average values of cluster centers according to the SPA 
method for combatants in 2014, points
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Fig. 5. Results of the analysis of the frequency distribution of ASR 
questionnaire scores among combatants in 2022, expected normal 
distribution, and the Shapiro–Wilk test
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The results of the analysis of variance and F-statistics 
indicate a high level of significance of differences be-
tween the clusters (p < 7.97E-15) (Table 4).

Thus, pronounced manifestations of the negative psy-
chological consequences of combat stress and physical 
and mental trauma such as individual PTSD signs in 2014 
were identified in 15.9% of the combatants. In the re-
maining 84.1% of the patients, these manifestations were 
much less pronounced.

A similar analysis of the results of the ASR technique, 
which was used during the psychological examination of 
combatants in 2022 to identify mental maladaptation 
disorders and PTSD signs, showed that the frequency of 
scores was not normally distributed (Fig. 5, Shapiro–Wilk 
W = 0.82637, p = 7.97E-15). Similar to the results of the 
SPA technique, high quantitative values for the technique 
indicate greater severity of negative posttraumatic con-
sequences for the psyche of combatants with combat 
wounds and injuries.

Based on the results of the ASR method, the combat-
ants were distributed into two groups using CA by the 
K-means method. The resulting clusters differed statis-
tically significantly in the average values of the centers 
(Table 5, Fig. 6).

The results of the analysis of variance and F-statistics 
indicate a high level of significance for the differences 
between the clusters (p < 2.90E-14) (Table 6).

An analysis of identified groups (clusters) based on 
the results of the examination of combatants using the 
ASR method in 2022 revealed that pronounced manifes-
tations of the negative psychological consequences of 
combat stress and physical and mental trauma, such as 
individual PTSD signs, were identified in 17% of the com-
batants. In the remaining 83% of cases, these manifesta-
tions were more than four times less pronounced.
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Table 6. Results of the analysis of variance and F-statistics for separating clusters of combatants in 2022 using the ASR method

Indicator Between SS Within SS F р

ASR score 17551.52 8211.199 109.0130 2.90E-14

Plot of Means of each Cluster

Var iab les
Fig. 6. Average values of cluster centers according to the 2022 
ASR methodology for combatants and points
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Thus, the results of a comparative survey of combat-
ants with combat wounds and injuries in 2014 and 2022 
revealed that the absolute majority of them (83–84%) 
maintain a high level of mental adaptation (stress re-
sistance). Simultaneously, the number of combatants 
with negative psychological consequences of combat 
trauma in both research segments (2014 and 2022) 
was comparable, at 15.9% and 17%, respectively. This 
was apparently due to the homogeneity of the sample, 
comparable effect of combat stress factors on comba-
tants, and nature of the treatment and rehabilitation mea-
sures performed.

Special attention should be paid to medical and 
psychological support at the hospital stage of rehabili-
tation for combatants with signs of mental maladapta-
tion and negative psychological consequences of com-
bat stress, wounds, and mental trauma. Three groups 
of pathogenetic factors are of key importance in PTSD 
development, namely, nature of the traumatic event, 
personal characteristics, and socioeconomic support of 
combatants [9].

Military psychiatrists at the academy substantiated 
that certain PTSD manifestations can become stable in 
the form of persistent personality change, the so-called 
“combatant accentuation.” The problem with the reha-
bilitation of such combatants consists of the fact that a 
significant proportion of them experience alienation and 
stance of distance from other people, believe that others 
will not be able to understand their experiences and help 
them, do not consider themselves sick, and therefore do 
not seek help. This is true for combatants who have not 
been demobilized from the army. These stress-reactive 
changes reduce both the combatant’s professional per-
formance and quality of life [3, 10–12].

In other cases, PTSD uncompensated for several 
years transforms into “chronic, irreversible personality 
changes after a disaster” (ICD10 F62.0). These changes 
are characterized by signs such as a hostile or distrust-
ful attitude toward the world, social isolation, alienation, 
a feeling of emptiness and hopelessness, a chronic feel-
ing of constant threat, and a desperate existence.

These data clearly indicate the need to organize 
a system for providing early psychophysiological and 
medical–psychological assistance at the hospital stage 
of rehabilitation of combatants with battle wounds and 
injuries to relieve psychoemotional stress, overcome pain 
and asthenic manifestations, create an optimistic attitude 
toward the future, recover an objective and holistic pre-
sentation of traumatic events, and prognosis of future life 
activity and interaction in society.

The MMA already had a generalized positive experi-
ence in performing such work based on the results of an 
analysis of the provision of medical care, medical and 
psychological care, and rehabilitation measures to par-
ticipants in combat operations in Afghanistan and Chech-
nya [5]. In this manual, within the psychophysiological, 
medical–psychological, and pharmacological support to 
wounded and sick patients at the hospital stage of re-
habilitation using the assistance and means of military 
medical treatment institutions, rehabilitation programs 
for combatants were recommended for PTSD prevention. 
These included a complex of sociopsychological and psy-
chophysiological methods, namely, individual psychologi-
cal counseling with elements of rational psychotherapy, 
training in the elements of autotraining (Schultz stage 1), 
and training in the basics of active muscle relaxation by 
Jacobson. This complex was used to develop an opti-
mal behavioral style in interpersonal communication in 
convalescents, relieve excessive neuroemotional stress 
while in the hospital, and develop the necessary psycho-
somatic relaxation skills, which could help reduce the 
effect on the psyche of the negative consequences of 
combat stress and mental trauma.

At the present stage, the main aims and objectives 
of rehabilitation measures for combatants remain un-
changed, whereas the introduction of new technologies 
requires changes to the programs and methodological 
support of medical and psychological rehabilitation.

Activities for the medical and psychological rehabili-
tation of wounded and traumatized combatants, conduct-
ed in the surgical and therapeutic clinics of the academy 
with the help of psychologists and medical psychologists, 
include the following:
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• Psychological diagnostics (survey, questionnaire, and 
express examination).

• Group counseling and psychocorrection.
• Individual consultations with medical personnel and 

the relatives of combatants.
• Psychological support for combatants in the Reha-

bilitation and Educational Center aimed at providing 
psychological support to persons with signs of addi-
tive behavior, suicidal tendencies, and PTSD.

• Psychotherapy using biofeedback, eye tracking me-
thods, etc.

• Cognitive behavioral therapy, gestalt therapy, and 
psychoanalysis.

• Training and conducting individual and group training 
in mental self-regulation.

If neurotic or psychotic symptoms are identified, pa-
tients consult psychiatrists and psychotherapists and 
prescribe psychopharmacological correction.

Currently, a system of medical and psychological re-
habilitation of combatants at the hospital stage in military 
medical organizations of the Ministry of Defense is being 
actively improved.

CONCLUSION
The results of the study focused on the comparison 

of some clinical and psychological consequences of in-
juries and wounds in combatants at the hospital stage 
of rehabilitation, revealing certain positive trends in the 
mental state of combatants (better health, mood, general 

motivation, activity, and reduction in general and mental 
asthenia) at research stage 2 (in 2022) compared with 
those at stage 1 (2014).

Moreover, a significant number of combatants dem-
onstrated negative psychological consequences of com-
bat stress and physical and mental trauma in 2014 and 
2022, which were comparable (15.9% and 17%, respec-
tively). In the future, these personality changes and de-
formations can form the “combatant accentuation” and 
“chronic, irreversible personality changes” described by 
military psychiatrists.

To prevent the negative psychological consequences 
of combat stress and mental trauma, a system for pro-
viding early medical and psychological assistance at the 
hospital stage of rehabilitation of combatants with battle 
wounds and injuries is necessary. Currently, such a sys-
tem of medical and psychological rehabilitation is being 
formed and tested at the academy.
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