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ABSTRACT 

Theoretical background: Unfortunately, as a result of hos-

tilities in Ukraine, there is an increase of the number of vic-

tims with combat injuries of the upper limbs. 

Objective: To evaluate the effectiveness of the developed pro-

gram for the using of physical therapy (PT), based on the prin-

ciples of the International Classification of Functioning (ІСF), 

for people after gunshot wounds of the upper limbs (GWUL). 

Research sample and method: The study involved 68 men who 

were physically trained professional military personnel with 

multiple GWUL, who were divided into an experimental group 

(EG, n = 34) and a control group (CG, n = 34). Patients of EG 

group were rehabilitated according to the developed PT pro-

gram, CG patients – according to the standard program of the 

medical facility. The duration of the РТ was 3 months. The re-

search was conducted before and after the PT course. Visual an-

alogue scale ratings (VAS), The Hamilton Anxiety Rating Scale 

(HARS) and Patient Health Questionnaire (PHQ-9) was used 

for comprehensive examination of patients in both groups. 

Results: It was found that after PT, the pain intensity indicators 

(р < 0.01), manifestations of anxiety (р < 0.05) and depression 

(р < 0.01) were significantly better in patients from EG than in 

CG group. 

Conclusions: The application of the developed PT program, 

based on the principles of the ICF, reduces the intensity of pain 

in the wounded limb and improves psycho-emotional state of 

servicemen with GWUL and can be used in specialized institu-

tions to improve the recovery results of this category of patients. 

 

Key words: Upper limb. Gunshot wounds. Physiotherapeutic 

intervention. Biopsychosocial approach. Psychoemotional 

state. 

 

ABSTRAKT 

Teoretické východiská: V dôsledku vojnových konfliktov na 

Ukrajine bohužiaľ narastá počet obetí s bojovými poraneniami 

horných končatín. 

Ciele: Zhodnotiť účinnosť vypracovaného programu využíva-

nia fyzikálnej terapie (FT), založeného na princípoch Medziná-

rodnej klasifikácie funkčnosti (MKF), pre osoby po strelných 

poraneniach horných končatín (SPHK). 

Výskumná vzorka a metóda: Štúdie sa zúčastnilo 68 mužov, 

ktorí boli fyzicky vyškolený profesionálny vojenský personál  

s viacnásobnou SPHK, a boli rozdelení do experimentálnej sku-

piny (ES, n = 34) a kontrolnej skupiny (KS, n = 34). Pacienti 

skupiny ES rehabilitovali podľa vypracovaného FT programu, 

pacienti skupiny KS podľa štandardného programu zdravotníc-

keho zariadenia. Dĺžka trvania FТ bola 3 mesiace. Výskum sa 

uskutočnil pred a po ukončení kurzu FT. Na komplexné  

vyšetrenie pacientov v oboch skupinách sa použila hodnotenie 

na Vizuálnej analógovej škále (VAS), Hamiltonova škála hod-

notenia úzkosti (HARS) a dotazník o zdraví pacienta (PHQ-9). 

Výsledky: Zistilo sa, že po FT boli ukazovatele intenzity bo-

lesti (р < 0,01), prejavy úzkosti (р < 0,05) a depresie (р < 0,01) 

významne lepšie u pacientov zo skupiny ES ako v skupine KS.  

Závery: Aplikácia vypracovaného FT programu, založeného 

na princípoch MKF, znižuje intenzitu bolesti zranenej konča-

tiny a zlepšuje psycho-emocionálny stav vojakov s SPHK,  

a môže sa používať v špecializovaných zariadeniach na zlepše-

nie výsledkov rekonvalescencie tejto kategórie pacientov. 

 

Kľúčové slová: Horná končatina. Strelné poranenia. Fyziotera-

peutická intervencia. Biopsychosociálny prístup. Psychoemoci-

onálny stav. 

 

 

INTRODUCTION 

Using of modern weapons during military events 

in Ukraine was led to the spread of combat injuries 

of various localization. Currently, the structure of 

gunshot wounds is dominated by injuries of the 

musculoskeletal system, in particular combat inju-

ries of the upper limbs, since they are the least pro-

tected anatomical parts of the body from the point 

of view of effective means of protection, they make 

up 53-70 % of the total number of all injuries both 

among military people and among the civilian peo-

ple located in the zone of active hostilities, and lead 

to a significant loss of functioning of the affected 

limb of the victims, significantly reducing their in-

dependence and quality of life (Burianov et al., 

2018; Khomenko et al., 2021). 

Being in a dangerous combat environment, all 

military people without exception feel a stress expe-

rience (Mozgovyi, 2017; Kolesnichenko, 2018).  

A research of the best practices in the organization 

of physical recovery in the armies of the leading 

NATO member countries (the USA, Germany and 

France) shows that after exposure of physical and 

mental stress which were received during hostilities, 

the military need psycho-emotional relief, despite of 

the sufficient stress resistance of the most military-
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professionals and their improvement of qualities, on 

which the effectiveness of modern military profes-

sional (combat) activity depends. 

Determining psycho-traumatic factors of combat 

activity include such factors as a perceived threat to 

one’s life, injuries, pain, and disability (Pustovyi, 

2017). 

After observing suffering, death, fear and pain in 

the combat zone, soldiers reassess their values, it is 

difficult for them to adapt to peaceful life, in partic-

ular, their sleep experience disturbances, a sense of 

fear and depression appear, they may feel anger, re-

sentment, despair and frustration that affects for all 

areas of their life (Aleshchenko, 2018; Kole-

snichenko, 2018). Of course, getting injured is an 

additional stress for military. It has been shown that 

pain in wounded limbs, inability to care for oneself, 

loss of autonomy and independence are directly re-

lated to psychological stress, anxiety and depres-

sion, which often leads to anxiety and depressive 

disorders in combatants (Allami et al., 2017). 

Rehabilitation of military with gunshot wounds 

of the upper limb (GWUL) is a complex process 

which is aimed at restoring, not only at the func-

tional state of the musculoskeletal system and im-

proving their quality of life, but also to return of 

their moral and psychological readiness to perform 

their professional duties (Oderov et al., 2014). Since 

it is the psychosocial component that is decisive in 

the formation of the unfavorable prognosis for the 

recovery of injured upper limbs of military, it is be-

lieved that using physical therapy (PT) is focused on 

a biopsychosocial approach which allows you to fo-

cus on the individual characteristics of each patient 

in each individual case and select РТ measures in 

accordance with his/her needs (Lane et al., 2014; 

Shestopal et al., 2022). 

Currently, the majority of research concerns of 

the problems of gunshot injury surgery with deter-

mination of the severity of polystructural gunshot 

injury of the upper limb (Burianov et al., 2018; 

Khomenko et al., 2021), at the same time, scientific 

research on the problem of developing recovery 

measures for patients after GWUL by means of PT, 

which are oriented on a biopsychosocial approach, 

which is the basis of The International Classifica-

tion of Functioning (ICF), but there are few of them. 

Basically, the therapeutic means of PT are aimed at 

restoring the lost functions of the upper limb, with-

out taking into account interventions which are 

aimed at the psychosocial aspect of this injury (Pang 

et al., 2006; Rhee et al., 2016). 

Based on the information above, the develop-

ment and the implementation of a new set of PT 

measures which are based on a biopsychosocial ap-

proach, in which attention is focused not only on the 

damage of the upper limb, but also on the psycho-

social component of patients with GWUL, and it is 

extremely relevant. 

 

OBJECTIVE 

To assess the effectiveness of the developed pro-

gram of using PT tools, which is based on the prin-

ciples of the ICF, on the level of pain, anxiety, and 

depression in people after GWUL.  

 

RESEARCH SAMPLE 

68 men who were physically trained professional 

military personnel took part in the research after 

multiple GWUL, the average age is 38.0 ± 2.4  

(28.0 – 52.0) years old, who underwent the recovery 

at the clinic of rehabilitation, occupational pathol-

ogy and non- traditional methods of treatment of the 

Military Medical Hospital in Irpin. 

The research was approved by the University 

Ethics Committee (Nu. 4/2020) and was conducted 

in compliance with the international principles of 

the Helsinki Declaration of the World Medical As-

sociation (World Medical Association, 2013) re-

garding ethical norms and rules for conducting med-

ical research with human participation. All partici-

pants were familiarized with the measurement pro-

cedure and signed the informed consent. 

 

METHODOLOGY 

All patients with GWUL were randomly divided 

into two groups – experimental (EG) (n = 34) and 

control (CG) (n = 34). EG patients were underwent 

by restorative treatment according to a developed 

PT program which is included therapeutic exercises, 

positioning, a system of progressive exercises using 

special Thera-band and Artromot simulators, post-

isometric relaxation (PIR), therapeutic massage, bi-

manual therapy, motor activity from modeling the 

situation, which consisted of training not only eve-

ryday life skills, but also activities related to the du-

ties of a serviceman (the ability to put on military 

equipment, hold weapons, shoot, perform defensive 

actions, etc.), as well as variable means of PT, in par-

ticular, retraining, using visual, sound, and tactile 
provocation (re-education, mirror therapy) (Table 1). 
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Таble 1 PT measures according to the ICF domains of EG patients with GWUL 

Period and goals 
At the level of structure and 

function 

At the level of structure and 

function 

The first early postoperative period (2-22 days) 

Short-term goals: 

1.  training of everyday life skills and activities re-

lated to the duties of a serviceman; 

2.  improvement of movements for gripping and 

holding objects for self-service and holding weap-

ons. 

1.  therapeutic exercises – 

10 min; 

2.  positioning – individual 

duration; 

3.  therapeutic massage – 

15 min; 

4.  Artromot simulators – 

10 min; 

5.  PIR – 10 min. 

1.  moderate motor activity of 

purposeful actions with mod-

eling of occupations, signifi-

cant for each patient - indi-

vidual duration; 

2.  bimanual therapy – 10 min. 

The second late postoperative period  

(23-45 days) 

Short-term goals: 

1.  improving daily living skills and training pro-

fessional skills military personnel; 

2.  increase the speed and coordination of move-

ments of the upper limb for dressing the mili-

tary outfit; 

3.  training the strength of the muscles of the upper 

limb to perform protective actions. 

1.  therapeutic exercises –  

15 min; 

2.  PIR – 10 min; 

3.  simulator systems Thera-

band – 10 min; 

4.  re-education – 10 min. 

1.  motor activity from model-

ing the situation – individual 

duration; 

2.  bimanual therapy – 10 min. 

The third period – restorative  

(46-66 days) 

Short-term goals: 

1.  consolidation of functional independence skills 

and professional skills military personnel; 

2.  motivation for independent studies aimed at 

consolidation and improvement of the results ob-

tained; 

3. increase muscle strength and endurance upper 

limb to be able to perform shooting. 

1.  therapeutic exercises – 15 

min; 

2.  simulator systems Thera-

band – 10 min; 

3.  PNF – 10 min. 

4.  mirror therapy – 10 min. 

1.  motor activity from model-

ing the situation – 15 min; 

2.  adaptation of the environ-

ment – individual duration. 

 

CG patients were undergone by PT according to 

the standard program of the medical facility which 

included therapeutic exercises, physiotherapy, kine-

siotherapy, simulators Artromot, therapeutic mas-

sage. The total duration of the PT was 3 months. Ac-

tivities were held every day, except on the week-

ends. Research was conducted before and after the 

course of PT. The intensity of pain in the wounded 

upper limb of military was assessed by the Visual 

Analogue Scale (VAS). The severity of the anx-

iety syndrome in individuals with GWUL was as-

sessed using The Hamilton Anxiety Rating Scale 

(HARS). In order to assess and monitor the severity 

of depression in individuals with GWUL, the PHQ-

9 (Patient Health Questionnaire). 

All statistical analyses were conducted by using 

Statistica 10.0 (StatSoft, USA). Mean ± standard de-

viation (М ± SD), median (Me), upper and lower 

quartiles (25 %; 75 %) were measured. To measure 

the significance of the difference, Student’s t-test 

(for dependent groups) was used provided there was 

a normal distribution of study results. Wilcoxon test 

(for dependent groups) and Mann-Whitney U test 

(for independent groups) were used provided the in-

dicators had a distribution other than normal. Cor-

relation analysis was performed using Spearman's 

correlation coefficient. Statistical significance de-

fined at р < 0.05. 

 

RESULTS 

It was established that the index of pain syn-

drome severity according to VAS in patients after 

GWUL before the start of PT in both EG and CG 

was 5 (4; 7) points. After PT, a significant decrease 

of pain intensity was found in both groups. Thus, 

the magnitude of pain according to VAS in EG and 

CG was respectively 1 (1; 2) points (p < 0.01) and 2 

(1; 4) points (p < 0.05) (Figure 1). 
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Table 2 Dynamics of the indicators of anxiety and depression during the process of PT of people with GWUL, the 

scores, Ме (25 %; 75 %) 

 

Indicators 

Before intervention After intervention 

ЕG (n = 34) CG (n = 34) ЕG (n = 34) CG (n = 34) 

HARS 33 (28; 41) 35 (28; 41) 5 (0; 10)**# 14 (13; 24)* 

PHQ-9 17 (14; 20) 16 (14; 20) 0 (0; 3)**# 5 (2; 8)* 
Legend: EG – experimental group, CG – control group, HARS – The Hamilton Anxiety Rating Scale, PHQ-9 – Patient Health 

Questionnaire, * – p < 0.05, ** – р < 0.01 compared to the beginning of РT, # – р < 0.05 compared to CG. 

 

It was shown that during the initial examination, 

a high level of HARS anxiety was observed in both 

groups of patients, namely, in EG and CG of pa-

tients, respectively, this indicator was 33 (28; 41) 

points and 35 (28; 41) points. After PT, a decrease 

of this indicator was observed in both groups and 

amounted to 5 (0; 10) (p < 0.01) points in EG and 14 

(13; 24) (p < 0.05) points in CG. In addition to this, 

a statistically significant difference was observed 

between the level of anxiety according to the HARS 

after PT in EG patients compared to CG (p < 0.05) 

(Table 2). 

It was found that at the beginning of the course 

of PT, in patients with GWUL were showed signs 

of depression of the moderate degree of severity ac-

cording to the PHQ-9 in both groups of patients. Af-

ter PT, self-assessment of depression according the 

PHQ-9 changed from 17 (14; 20) points to 0 (0; 3) 

points (p < 0.01) in EG, and from 16 (14; 20) points 

to 5 (2; 8) points (p < 0.05) in CG patients. In addi-

tion to this, the statistically significant difference 

was observed between the level of self-assessment 

of depression according to PHQ-9 after PT in EG of 

patients compared to CG patients (p < 0.05) (Table 

2). 

The strongest correlations were found between 

the intensity of pain the VAS and HARS indicators 

“Tension” (feeling of tense, trembling, feeling anx-

ious, inability to relax) (ρ = 0.58, p < 0.01), “So-

matic muscle symptoms” (pain, twitching, tension, 

clonic convulsions, teeth grinding, broken voice, in-

creased muscle tone) (ρ = 0.67, p < 0.01), “Somatic 

sensory symptoms” (ringing in the ears, blurred vi-

sion, hot and cold flashes, feeling weak, tingling)  

(ρ = 0.64, p < 0.01), and “Insomnia” (difficulty fall-

ing asleep, interrupted sleep that does not bring rest, 

feeling broken and weak when waking up, night-

mares) (ρ = 0.7, p < 0.01). Also, correlations were 

also found between the intensity of pain the VAS 

and PHQ-9 indicators “Difficulty of concentrating” 

(for example, focus on reading a newspaper or 

watching television) (ρ = 0.56, p < 0.01) and “Your 

 
 

Figure 1 The dynamics of indicators of the expressive-

ness of the pain syndrome according to VAS in the pro-

cess of PT of people with GWUL scores, Ме (25 %;  

75 %); Legend: EG – experimental group, CG – control group, 

*– p < 0.05, **– p < 0.01 compared to the beginning of РT. 
 

movements or speech were so slow that others could 

notice this. Or, conversely, you were so fussy or ex-

cited that you moved more than usual” (ρ = 0.54,  

p < 0.01). 

 

DISCUSSION 

As a result of the hostilities in Ukraine, which 

continue until now, there is an increase of the num-

ber of victims with various degrees and localization 

of gunshot wounds, which, in its turn, requires an 

improvement in the approach not only to restoring 

the health of military with the consequences of gun-

shot wounds, but also to the earliest possible return 

to their work capacity and combat readiness to per-

formance of their professional duties. 

Especially the important place during the PT 

process is occupied by the psycho-emotional state 

of patients after injury. As a usual, patients who 

have been in the combat zone cannot concentrate, 

work without a mood, often pay their attention to 

external signs of physical diseases, which are signs 

of anxiety and depression. Covery et al. (2010) were 

showed that behavioral approaches which promote 

self-efficacy are effective for patients with upper 

limb injuries and contribute to the reduction of the 

pain levels, to the improvement of grip strength of 
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the affected limb and the disappearance of de-

pressed mood. The formation in people who were 

injured in the result of the hostilities, the rational at-

titude to trauma, the development of motivation for 

active participation in the rehabilitation process and 

assistance in adaptation to new life realities, cer-

tainly affect on the favorable prognosis of recovery 

and improve the psycho-emotional condition of the 

patients (Shevchuk et al., 2018; Shestopal et al., 

2022а). 

In this research, the effectiveness of the devel-

oped program of PT tools which was based on the 

principles of the ICF and was evaluated on the level 

of pain, anxiety, and depression in people with 

GWUL, compared to the standard approach used in 

the medical institution. 

The methods and the means of PT which we used 

during the work, were distributed according to the 

domains of the ICF (Mcdougall et al., 2010; World 

Health Organization, 2024), which made it possible 

to choose the РТ measures in accordance with the 

individual problems and needs of the each patient 

(Marunych et al., 2006). 

It is known that the long-term pain syndrome af-

ter the injury has the impact not only on the func-

tional capabilities of patients, in particular on limit-

ing the range of movements in the joints, but also on 

the quality of their lives. According to Hall et al. 

(2013) pain, have been fulfilled its primary protec-

tive and informational role in the human body, be-

comes the centre of constant excitation of the central 

nervous system and, as a result, the reason of phys-

ical and psychoemotional exhaustion of the body. 

In our research, before the beginning of the РТ 

in EG and CG, patients with GWUL had “moderate 

pain” according to the VAS. Analyzing the degree 

of expressiveness of the pain syndrome according to 

the VAS after the using of PT, we noted an essential 

decrease of pain in both EG and in the CG groups. 

Thus, in EG, the pain intensity indicator decreased 

by 5 times (p < 0.01) compared to CG, where this 

indicator decreased by 2.5 times (p < 0.05), alt-

hough no patient determined the complete absence 

of pain. 

It is shown that means of PT restore not only the 

physical, but also the mental state of the person, 

thereby allowing to improve significantly all com-

ponents of the moral and psychological readiness of 

military people (Badiuk et al., 2016). 

In our research, during assessing the severity of 

the anxiety syndrome, it was shown that individuals 

with GWUL had high levels of anxiety according 

to the HARS at the baseline in both groups, with the 

majority of patients who had symptoms or aspects 

of consistent anxiety with severe depression. After 

the PT in EG, the 78 % patients did not have any 

symptoms of anxiety according to the HARS, in 23 

% of patients the condition was characterized as 

“borderline”. In CG, despite of the positive dynam-

ics, in the majority of patients (97 %) after the PT 

course, anxious symptoms of varying degrees of ex-

pressiveness were still observed, which corre-

sponded to the assessment of “mild depression” by 

PHQ-9. 

In addition to this, when assessing the manifes-

tations of depression, we were showed that people 

with GWUL before the start of the PT course mostly 

had depressive manifestations of the average degree 

of severity according to the PHQ-9. The proposed 

PT program which contributed the improvement of 

the psycho-emotional state according to the PHQ-9 

of patients in both groups. Thus, in EG patients 

manifested a complete absence of depression ac-

cording to the PHQ-9, in contrast to CG, where 

"mild depression" was still observed according to 

the PHQ-9. Moreover, after the PT course, the pa-

tients noted that they had positive thoughts, self-

confidence, improved sleep, which, in turn, affected 

the development of motivation for active participa-

tion in the PT process and help in adapting them to 

the new realities of the life situations. 

Thus, the obtained results of the research of both 

groups indicate that after the PT in patients with 

GWUL, the intensity of pain in the injured limb de-

creased, as well as the psycho- emotional state of 

patients significantly improved, but in EG group 

these changes were significantly better than in CG 

group. 

It should be noted that there are currently few re-

searches in the modern scientific literature on deter-

mining the effectiveness of PT programs which are 

focused on the biopsychosocial approach, which is 

the basis of ICF, for patients with upper limb inju-

ries in modern scientific literature, in contrast to re-

searches which are related to military people or 

craniocerebral injuries of the lower limb injuries 

(Grin et al., 2018; Cristofori et al., 2024). Basically, 

the scientific researches of various authors substan-

tiate the feasibility of using PT means for patients 

with the consequences of gunshot wounds and de-

scribe the methods that can be effective in imple-

menting the recovery of this category of patients. 
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So, Kruk et al. (2022) emphasize that combination 

of rationally selected means of PT, taking into ac-

count the individual characteristics of each patient, 

will provide an opportunity to gradually, in the ap-

propriate period, restoring of the lost functions and 

the level of physical performance of military people. 

Salaida et al. (2023) indicate that during the physi-

cal and psychological rehabilitation of military peo-

ple, measures should be implemented and aimed at 

improving the physical condition of the victim and 

eliminating his/her psycho-emotional problems in 

order to help patients fully reintegrate into the fam-

ily and society. Stevelink et al. (2015) indicate the 

positive impact of the complex РТ for the recover-

ing of military people with post-traumatic stress dis-

orders after the injury. 

At the same time, in the USA, which is been ex-

periencing in two decades of continuous military ac-

tion, the media and stalwarts with the personal ties 

to the army are expressing the serious public and 

professional concern about the mental health of the 

veterans and military people. Inoue et al. (2023) re-

view the assessment and the treatment of the psy-

chiatric disorders, including post-traumatic stress 

disorder, depression, suicide, and using the sub-

stance in military people and veterans, with a pri-

mary focus on diagnosing military people and iden-

tifying the risk of specific factors in these groups of 

the people, but unfortunately, the role of PT in this 

research is not highlighted. The authors emphasize 

that all treatments and interventions should involve 

the patient and, if appropriate, the family as a part 

of the interprofessional team, such as social support 

plays a crucial role in the pathogenesis and in the 

treatment of these disorders. Using the interdiscipli-

nary approach will lead to the better outcome for the 

patient. 

Based on the fact that in connection with the du-

ration of the military events in Ukraine, unfortu-

nately, a further increase of the frequency of receiv-

ing various injuries of the musculoskeletal system, 

including the combat injuries of the upper limbs, is 

expected in the near future, the comprehensive PT 

program, which is based on the principles of the ICF 

and is focused on the biopsychosocial approach, is 

the important component of the treatment, which 

will reduce the limitations of life activities, lead to 

the maximum possible recovery of the functional 

deficits and improve the psycho-emotional state of 

the military person, which in turn, will lead to the 

fastest possible return of thematic patients to the im-

plementation of their professional duties. 

 

CONCLUSION 

The developed program of PT measures, based 

on the principles of the ICF, is more effective in 

terms of its characteristics for the course of recovery 

without pain syndromes and improvement of the 

psycho-emotional state of people with GWUL in 

comparison with the standard program. And it can 

be used in the special medical institution by its med-

ical workers, physical therapists with the aim of fur-

ther improvement of complex PT programs, taking 

into account and implementing the latest achieve-

ments and methods in the renewed treatment of this 

category of patients. 
 

Acknowledgements 

Sincere gratitude to all the specialists of the multidisci-

plinary teams that worked with us. 

 

REFERENCES 

ALESHCHENKO V.I. Methodical approaches to 

analysis, evaluation and forecasting of the moral 

and psychological state of personnel. Bulletin of 

the Taras Shevchenko National University of 

Kyiv. Series: Military Special Sciences. 2018; 

3(40): 6-10. 

ALLAMI M., YAVARI A., KARIMI A. et al. 

Health-related quality of life and the ability to 

perform activities of daily living: a cross-sec-

tional study on 1079 war veterans with ankle- 

foot disorders. Military Medical Research. 

[2017; 4 (37).  

BADIUK M.L., SHEVCHUK O.S. GUTCHENKO 

K.S. et al. The combat stress reaction as a scien-

tific problem of the world, and its social and 

medical consequences. Clinical and experi-

mental pathology. 2016; XV 4(58): 10-14. 

BURIANOV O.A., LAKSHA A.A., BORZYKH 

N.O. et al. Biomechanically based surgical treat-

ment of wounded with gunshot fractures of long 

bones. Clinical surgery. 2018; 1: 67- 70. 

COVERY D.C., BORN C.T. Blast injuries: me-

chanics and wounding patterns. Journal of surgi-

cal orthopedic advances. 2010; 19 (1): 8-12. 

CRISTOFORI I., COHEN-ZIMERMAN S., 

KRUEGER F. et al. Studying the social mind: 

An updated summary of findings from the vi-

etnam head injury study. Cortex; a journal  



Zdravotnícke listy, Ročník 13, Číslo 1, 2025                                                                                                                                  ISSN 2644-4909 

  

PÔVODNÉ PRÁCE / ORIGINAL WORKS    
85 

devoted to the study of the nervous system and 

behavior. 2024; 174: 164-188. 

GRIN S., FEDORENKO S. Characteristics of the 

state of motor activity of military personnel with 

the consequences of gunshot fractures of the shin 

bones. Youth Scientific Bulletin of Lesya 

Ukrainka Eastern European National Univer-

sity. 2018; 30: 128-136. 

HALL G.C., MORANT S.V., CARROLL D. et al. 

An observational descriptive study of the epide-

miology and treatment of neuropathic pain in  

a UK general population. BMC family practice. 

2013; 14: 28. 

INOUE C., SHAWLER E., JORDAN C.H. et al. 

Veteran and Military Mental Health Issues. 

2023. In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing; 2024.  

KHOMENKO I.P., KOROL S.O., KHALIK S.V. et 

al. Clinical and epidemiological analysis of the 

structure of combat surgical trauma during the 

anti-terrorist operation/operation of the Joint 

Forces in the East of Ukraine. Ukrainian Journal 

of Military Medicine. 2021; 2 (2): 5-13. 

KOLESNICHENKO O.S. Principles of combat 

psychological trauma of military personnel. 

Kharkiv: Brovin O.V. 2018. 488 p. ISBN 978-

617-7738-26-7. 

KRUK I.M., GRYGUS I.M. Physical therapy of 

military personnel with the consequences of gun-

shot wounds. Rehabilitation, physical culture 

and recreational aspects of human development. 

2022; 12: 44-51. 

LANE R.D. Is it possible to bridge the biopsycho-

social and biomedical models? BioPsychoSo-

cial medicine. 2014; 8 (1): 3. 
MARUNYCH V.V., SHEVCHUK V.I., YA-

VOROVENKO O.B. Methodical manual on re-

habilitation of disabled people. Vinnytsia: O. 

Vlasyuk. 2006. 212 p. 

MCDOUGALL J., WRIGHT V., ROSENBAUM P. 

The ICF model of functioning and disability: in-

corporating quality of life and human develop-

ment. Developmental neurorehabilitation. 2010; 

13 (3): 204-211. 

MOZGOVYI V.I. Study of the concept of psycho-

logical support of military personnel at different 

stages of service activity. Bulletin of V. N. 

Karazin Kharkiv National University. Series 

"Psychology". 2017; 63: 58-63. 

ODEROV A.M., ODEROVA O.V., ROMAN-

CHUK S.M. et al. Analysis of the content of 

methods for checking and evaluating physical 

preparedness of military personnel of different 

foreign states of the armed forces. Bulletin of 

Chernihiv National Pedagogical University. 

Ser.: Pedagogical Sciences. Physical Education 

and Sports. 2014; 118 (1): 244-248. 

PANG M.Y., HARRIS J.E., ENG J.J. A commu-

nity-based upper-extremity group exercise pro-

gram improves motor function and performance 

of functional activities in chronic stroke: a ran-

domized controlled trial. Archives of physical 

medicine and rehabilitation. 2006; 87 (1): 1-9. 

PUSTOVYI O.M. Socio-psychological factors of 

group interaction of military personnel: a theo-

retical model. Actual Problems of Psychology. 

2017; 1 (47): 108-112. 

RHEE P.M., MOORE E.E., JOSEPH B., et al. Gun-

shot wounds: A review of ballistics, bullets, 

weapons, and myths. The journal of trauma and 

acute care surgery. 2016; 80 (6): 853-867. 

SALAIDA I.M., KOVAL V.B., POPOVYCH D.V. 

Physical therapy as a method of recovery of mil-

itary personnel after gunshot wounds of various 

nature as a result of hostilities in Ukraine. 

Achievements of clinical and experimental med-

icine. 2023; 4: 192-196. 

SHESTOPAL N., KOVELSKA A., VASYLENKO 

Y. et al. Specifity of using physical training of 

the patients after gunshot wounds of the upper 

limb. Zdravotnicke listy. 2022; 10 (2): 54-60. 

SHESTOPAL N.O., SAFRONOV T.V. Influence of 

physical therapy on the psychological state of 

military personnel in polystructural injuries of 

the upper limb. The Place and Role of Physical 

Therapy in the Modern Health Care System. 

Sci.-Pract. Internet-Conf.; 2022 Febr. 10; Cher-

nivtsi. Chernivtsi: ChNU; 2022а. р. 251-255. 

SHEVCHUK V.I., BELYAEVA N.M., YA-

VOROVENKO O.B. et al. Needs of persons with 

disabilities – participants of the anti-terrorist 

operation in measures of medical and social re-

habilitation. Vinnytsia FOP Rogalska I.O. 2018. 

212 p. ISBN 978-617-7556-39-7. 

STEVELINK S.A., MALCOLM E.M., MASON C. 

et al. The prevalence of mental health disorders 

in (ex-)military personnel with a physical impair-

ment: a systematic review. Occupational and en-

vironmental medicine. 2015; 72 (4): 243-251. 

WORLD HEALTH ORGANIZATION. Interna-

tional Classification of Functioning, Disability 

and Health (ICF). WHO. [Internet]. 2024 [2024 



Zdravotnícke listy, Ročník 13, Číslo 1, 2025                                                                                                                                  ISSN 2644-4909 

  

PÔVODNÉ PRÁCE / ORIGINAL WORKS    
86 

Feb 10]. Accessibility: https://www.who.int/clas-

sifications/international-classification-of-func-

tioning-disability-and- health 

WORLD MEDICAL ASSOCIATION. World Med-

ical Association Declaration of Helsinki: ethical 

principles for medical research involving human 

subjects. JAMA. 2013; 310 (20): 2191-2194. 

 

 

 

 

 

 

 
  


