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Abstract

Objective. The aim of the study was to assess the effectiveness of the developed physical therapy
program in military personnel with the consequences of closed traumatic brain injury and complicated
bruxism, by analyzing the dynamics of astheno-vegetative syndrome, psycho-emotional state (anxiety,
depression), sleep quality and multidimensional fatigue.

Material. 98 men participated in the prospective study. The control group (CtrlG, n=35) consisted of
men without dental lesions and TBI (mean age 29.3+1.7 years). The comparison group (n=32) consisted of
civilians with bruxism in combination with temporomandibular joint dysfunction, who received only the
wearing of individual relaxing occlusal splints. The main group (MG, n=31) consisted of military person-
nel aged 30.6+1.8 years with the consequences of traumatic brain injury and complicated bruxism, who
underwent a physical therapy program in combination with wearing occlusal splints (duration 2 months —
14 inpatient sessions, 14 telerehabilitation sessions, 14 sessions of independent exercises). All participants
were assessed at the beginning of the study: Hospital Anxiety and Depression Scale (HADS), Pittsburgh
Sleep Quality Index (PSQI), Multidimensional Fatigue Inventory (MFI 20), autonomic nervous system
function — according to 24-hour monitoring of heart rate variability.

Results. In the control group, low mass indices of anxiety (4 [3; 4]) and depression (3 [2; 3]), PSQI
5.16+0.36, moderate level of fatigue (MFI 20: general fatigue 8 [5; 11]) were recorded. In the comparison
group, a significant increase in anxiety to 8 [7; 9] (100% relative to the CtrlG) and depression to 9 [8; 10]
(200%), PSQI=12.17£1.03 (136%), multidimensional fatigue was also higher: general fatigue 10 [7; 12]
(25%). In the MG before physical therapy, the level of anxiety was 12 [10; 14] (200% of the CtrlG), depres-
sion 11 [10; 13] (267%), PSQI=18.37+1.15 (256%), general fatigue 16 [13; 18] (100% of the CtrlG). After
physical therapy, in the MG, anxiety decreased to 7 [6; 8] (41.7%), depression to 6 [6; 7] (45.5%), PSQI to
10.58+0.62 (42.4%), general fatigue to 11 [9; 13] (31.3%), physical fatigue to 12 [9; 15] (20%). Autonom-
ic function indicators also improved: LF decreased from 2809.31+£51.40 to 2067.92+42.19 ms? (26.4%),
HF increased from 712.19+£15.28 to 831.26+17.12 ms? (16.7%), LF/HF ratio decreased from 3.94+0.19 to
2.49+0.09 (36.8%), Baevsky index decreased from 230.19+14.65 to 173.22+15.45 points (4.7%).

Conclusions. In military personnel with traumatic brain injury and complicated bruxism, disorders of
autonomic regulation, psychoemotional state, sleep, and increased fatigue were found. It has been shown
that a comprehensive physical therapy program in combination with occlusal treatment provides a statisti-
cally significant improvement in all measured parameters (p<0.05).

Key words: physical therapy, military personnel, bruxism, maxillofacial region, traumatic brain injury,
astheno-vegetative syndrome, joint dysfunction.
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Mera. Merta nocnikeHHs — OIIHUTH e(eKTHBHICTH po3polieHoi mporpamu (i3uyHOI Teparmii
y BICHKOBOCTY)KOOBIIIB 3 HACTiIKaMd 3aKpuTOi uepenHo-mMo3koBoi TpaBmMu (UMT) Ta yckiagaHeHUM
OpyKCH3MOM IUISIXOM aHali3y JWHAMIKH aCTEHO-BEreTaTHBHOIO CHHIPOMY, MCHXOSMOLIHHOTO CTaHy
(TpuBOra, AEMpECis), SKOCTI CHY Ta 0araTOBUMIPHOI BTOMH.

Marepian. V npocrieKTuBHOMY IOCIIUKEHHI B3suii ydacts 98 donosikis. Konrpousy rpymy (KT,
n=35) CTaHOBWIM 4OJOBIKH Oe3 cromarosoriynux ypakenb ta UMT (cepenniii Bik 29,3 + 1,7 poky).
I'pyny nopisusitest (I'TI, n=32) craHoBrIM LMBLIBHI 0COOH 3 OPYKCH3MOM y IO€HAHHI 3 ,Z[I/IC(byHKLIIGIO
CKPOHEBO-HHKHBOIIEICITHOTO cyrio0a, sIKi OTPUMYBAJIM JIAIIC HOCIHHS IHMBILYaIbHUX PENAKCYHOUHX
okmo3iiiaux muH. OcHoBHy rpyny (OI, n=31) craHoBUIH BlI/ICLKOBOCJ'Iy>K6OBI_I1 ikom 30,6 + 1,8 poky
3 Hacikamn YMT ta yekimagHeHUM OpYKCH3MOM, KOTpi TMPOMILLITH IPOrpamy ¢bi3nuHOT Teparm B KOMILIEKCI
3 HOCIHHSIM OKJIIO31MHUX IIKH (TpHUBaicTIO 2 Micawi — 14 ceciii crauionapHo, 14 ceciit Tenepeabinitarii,
14 ceciif camocTiiiHuX 3aHATh). Metoau ouiHtoBanHsA: Hospital Anxiety and Depression Scale (HADS),
Pittsburgh Sleep Quality Index (PSQI), Multidimensional Fatigue Inventory (MFI-20), dymkuis
BEreTaTHBHOI HEPBOBOT CUCTEMH — 32 24-TOAMHHUM MOHITOPYBAHHSIM Bapiabe/bHOCTI CEPLIEBOrO PUTMY.

Pesyabraru. Y KOHTPOJIBHIA TpyIi Sa(blKCOBaHO HU3bKI MacoBi IOKasHUKH TpuBord (4 [3; 4])
1 renpecii (3 [2; 3]), PSQI 5,16 + 0,36, nomiphuii piers Bromu (MFI-20: saranbha acteis 8 [5; 11])
VY TI'll cnoctepiranocs 3HayHe miaBuiieHHs TpuBoru a0 8 [7; 9] (100% BimHocHo KI') i mempecii J10
9 [8; 10] (200%), PSQI = 12,17 + 1,03 (136%), OGararoBumipHa BTOMa TaKOX OllbIla: 3arajibHa acTeHis
10 [7; 12] (25%). B OCHOBHI i rpymi a0 ¢i3nyHoi Teparii piBeHb TpuBoru ctanoBuB 12 [10; 14] (200% Bix
KI), nempecii — 11 [10; 13] (267%), PSQI = 18,37 £ 1,15 (256%), 3aransHa actenis — 16 [13; 18] (100%
Big KI). Ilicnsa ¢isuynoi Tepamii B OI" TpuBora 3uu3unacek 1o 7 [6; 8] (41,7%), nenpecis — go 6 [6; 7]
(45,5%), PSQI — o 10,58 £ 0,62 (42,4%), 3aranbHa actenis — 10 11 [9; 13] (31,3%), dhizuuna acteHis — 1o
12[9; 151 (20%). TTOKA3HHKH BereTaTHBHOT ¢ynk1ii Takox nokpamunuck: LF smenmmuBces 3 2809,31+51,40
1o 2067,92+42.19 mc? (26,4%), HF 3pocna 3 712,19+15,28 no 831,26£17,12 mc? (16,7%), Koe(1)1u1€HT
LF/HF 3uususcs 3 3,94+0,19 go 2,49+0,09 (36,8%), in[eKc BaGBCBKOFO 3meHmuBes 3 230,19+14,65 no
173,22+15,45 6anis (4,7%).

BucnoBkn. Y BiﬁCLKOBOCJIy)K6OBLIiB 3 UMT 1 yckmagHeHUM OpYKCH3MOM BHSBICHO MOPYIICHHS
BEreTaTUBHOI PEryJIsLlii, ICHXOEMOLIHOIO CTaHy, CHy Ta MiJBUILCHY BTOMY. BH3Ha4€HO, 1110 KOMIUICKCHA
nporpama (i3udHOI Tepamii y NO€AHAHHI 3 OKIO3IMHMM JIKYBAaHHSAM Ja€ CTAaTHCTHYHO 3HAYYIIE
TNOKPAILCHH y BCIX BUMIPSHAX napamerpax (p<0,05).

KurouoBi caoBa: dizuuna teparmis, B1HCLK0Bocny>I<6OBu1 OpyKcH3M, IIEJENHO-JINLEBA [ISHKA,
YepernHo-MO3KOBa TPaBMa, aCTEHO-BET€TaTUBHUI CHHAPOM, CYIII000Ba JUCQYHKIII.

Introduction. The high prevalence and com-
plexity of the consequences of traumatic brain
injuries (TBI) among military personnel, espe-
cially in conditions of active combat, determines
numerous directions of research in various
branches of medicine and determines their mul-
tidisciplinary nature. TBI is one of the most fre-
quent pathologies among participants in modern
armed conflicts and leads to persistent cognitive,
somatic, emotional and vegetative disorders that
reduce the functional capabilities and quality of
life of military personnel [7]. After TBI, dysreg-
ulation of the sympathetic and parasympathetic
branches of the autonomic nervous system is
often noted, leading to multisystem dysfunction
[17]. One of the possible consequences of this
condition is astheno-vegetative syndrome — a
condition that combines chronic fatigue, sleep
disorders, reduced tolerance to stress, headaches,
vegetative lability and emotional instability
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associated with dysregulation of the autonomic
nervous system [12].

A significant proportion of servicemen with
TBI have sleep disorders, including insomnia,
sleep fragmentation, hypersomnia, and parasom-
nias, among which bruxism — teeth grinding or
clenching — is of particular interest. It has been
demonstrated that work stress in military pilots
correlates with the frequency of bruxism epi-
sodes [2]. Under conditions of combat or duty
stress, chronic hyperactivation of the sympa-
thetic nervous system develops in military per-
sonnel, which acts as a trigger for the develop-
ment of motor activity in the form of bruxism
[5]. In addition, bruxism in patients after trau-
matic brain injury or with posttraumatic stress
disorder (PTSD) requires a comprehensive
approach: it can be a marker of increased muscle
tension, sympathetic activation, sleep disorders
and poor quality of life [15; 16]. Temporoman-
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dibular joint dysfunction (TMD), which is both a
consequence and a complicating factor of brux-
ism, requires special attention in this cohort of
patients. TMD is manifested by pain in the joint
area, muscle hypertonus, clicking, limitation of
mouth opening and decreased masticatory effi-
ciency. Emotional states — anxiety, depression,
stress — significantly correlate with symptoms of
TMD [3; 4]. Similar results were obtained in a
study among individuals with PTSD: the pres-
ence of psychoemotional disorders significantly
increased the risk of developing facial muscu-
loskeletal disorders, including TMD [1; 6]. In
military personnel and veterans, especially after
TBI, the risks of developing TMD increase due
to a combination of neurotraumatic, psychoemo-
tional, and muscle-mechanical components [8].

In addition, TMD, bruxism, and PTSD are
multifactorial conditions that are accompanied
not only by somatic manifestations, but also by
a significant deterioration in the quality of life,
sleep disorders, social isolation, and decreased
work capacity. This requires the use of not only
a pharmacological but also a non-pharmacolog-
ical approach aimed at normalizing autonomic
homeostasis, muscle tone, psychoemotional bal-
ance, and sleep quality [10].

Physical therapy, particularly in the frame-
work of multidisciplinary rehabilitation, has
proven its effectiveness in correcting autonomic
disorders, normalizing sleep, reducing psy-
choemotional stress, and improving the func-
tional state of the musculoskeletal system [9;
14; 15]. The use of methods of muscle relax-
ation, neuromuscular stabilization, therapeutic
exercises, manual intervention, and respiratory
rehabilitation techniques can be considered as
scientifically based approaches to improving the
general condition of servicemen with TBI and
concomitant disorders.

The relevance of the issue for military med-
icine and medical support of wounded service-
men — neurology, rehabilitation medicine, phys-
ical therapy, and dentistry determines the issues
of the created work.

The aim of the study is to assess the effec-
tiveness of the developed physical therapy pro-
gram based on the dynamics of indicators of

astheno-vegetative syndrome, psycho-emotional
state and sleep quality in military personnel with
the consequences of traumatic brain injury and
complicated bruxism.

Material and methods. 98 men participated
in the longitudinal prospective study.

The control group (CtrlG) consisted of
35 men aged 29.3+1.7 years (22-39 years) with-
out a burdened dental status (bruxism, TMD,
inflammatory processes of the oral cavity tissues,
etc.) and the consequences of TBI. The hypoth-
esis of involving this group in the study was to
determine the values of the studied physiological
indicators in conditionally healthy men.

The group of examined individuals with brux-
ism combined with TMD consisted of 63 men
(civilians and military personnel), who formed
the comparison group and the main group.

The comparison group (CG) consisted
of 32 male civilians aged 26.2+1.6 years
(21-37 years), in whom the signs of complicated
bruxism were reduced by wearing individually
manufactured relaxing occlusal splints (splint
therapy). The hypothesis for involving this group
in the study was to compare the impact of com-
bat TBI on the studied indicators compared to
the condition of civilians.

The main group (MG) consisted of 31 men —
military personnel (aged 30.6+18 years (2240
years), who underwent a developed rehabilita-
tion program, which included not only wearing
individual relaxing occlusal splints, but also the
use of a physical therapy program.

Inclusion criteria: history of combat crani-
ocerebral trauma (closed, mild, corrected by an
individual treatment regimen, received no less
than 6 months before the study); absence of focal
sensory or motor consequences of TBI; cognitive
preservation; bruxism of I-II degree of severity
with a decrease in the height of the dentition,
diagnosed according to the criteria of J. Lee et
al. (2010); presence of TMD (confirmed clini-
cally and radiographically); complete dentition
(excluding third molars); consent to participate
in the study.

Exclusion criteria: severe combat TBI; open
TBI; presence of external fixation devices, plas-
ter casts, etc.; amputation defects on the upper
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and lower extremities; uncorrected consequences
of internal organ or musculoskeletal injuries;
drug-induced or symptomatic bruxism; presence
of acute or exacerbation of chronic somatic or
mental pathology at the time of examination;
partial loss of teeth; presence of orthopedic
structures in the oral cavity; history of botulinum
toxin injections.

The physical therapy program for MG indi-
viduals lasted two months. It consisted of 14 out-
patient rehabilitation sessions in a rehabilitation
center, 14 sessions in the telerehabilitation for-
mat, and 14 independent classes according to a
developed individual program.

The purpose of the developed physical ther-
apy program was: to improve the balance of
the sympathetic and parasympathetic branches
of the autonomic nervous system; to reduce the
degree of psychoemotional stress; to normalize
sleep; to normalize the strength and tone of the
facial muscles (masticatory and facial) and neck;
to reduce local soreness and severity of trigger
zones of the face, neck, cervical-collar zone, and
shoulder girdle; to reduce general asthenic man-
ifestations.

The program was divided into two blocks:
interventions aimed at correcting disorders of the
maxillofacial region and interventions aimed at
correcting general asthenic manifestations, auto-
nomic dysfunction, etc. Physical therapy included
therapeutic exercises for the muscles of the face,
neck, back, shoulder girdle, breathing exercises,
exercises for general relaxation; a course of mas-
sage of the masticatory muscles, maxillofacial
area, neck; postisometric relaxation of the mas-
ticatory muscles, neck muscles; kinesiological
taping of the maxillofacial area, masticatory mus-
cles, neck; autorelaxation sessions.

The state of the autonomic nervous system
was determined by the results of 24-hour mon-
itoring of heart rate variability and spectrogram
analysis using the following indicators: power
in the low-frequency range LF (low frequency),
ms?(0.04—0.05 Hz), power in the high-frequency
range HF (high frequency), ms2 (0.15-0.4 Hz),
LF/HF ratio, Baevsky voltage index (24-hour
heart rate variability monitoring and analysis
system “DIACARD”, JSC “Solvaig”).

22

Sleep quality was characterized by the Pitts-
burgh Sleep Quality Index (PSQI).

Psychoemotional status was determined
by the Hospital Anxiety and Depression Scale
(HADS).

The severity of asthenic syndrome was
assessed by the Multidimensional Fatigue Inven-
tory (MFI-20).

The study was conducted taking into account
the principles of the Declaration of World Medi-
cal Association Declaration of Helsinki “Ethical
Principles of Medical Research Involving Human
Subjects”. Informed consent was obtained from
all patients involved in the presented study. The
study protocol was discussed and approved at
a meeting of the Bioethics Commission of the
Vasyl Stefanyk Carpathian National University.

Statistical processing of the results was car-
ried out using the IBM SPSS Statistics software
package, version 26.0 (IBM Corp., Armonk, NY,
USA). The nature of the data distribution was
previously checked using the Shapiro—Wilk test.
For indicators with a normal distribution, para-
metric statistical methods were used, in particu-
lar, the Student test for related samples (t-test).
The results were presented as the mean and
standard deviation (M+SD). For variables with
a distribution that differed from normal, nonpar-
ametric methods were used — the Wilcoxon test
for paired samples. The data are presented as the
median with the interquartile range (Me [Q25;
Q75]). The level of statistical significance was
set at p<0.05.

Results. Analysis of 24-hour heart rate var-
iability monitoring data revealed impaired
autonomic tone in patients with combined con-
sequences of traumatic brain injury and compli-
cated bruxism (Table 1).

Compared with the control group, where the
LF (low-frequency component reflecting sym-
pathetic activity) was 1232.114£23.07 ms?, in the
comparison group this indicator was increased
by 41.2% (740.22+31.28 ms?), and in the main
group at the initial examination — by 128%
(2809.31+51.40 ms?). This indicates a pro-
nounced dominance of the sympathetic division
of the autonomic nervous system in individuals
with bruxism, especially among military person-
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Table 1

Dynamics of the results of 24-hour monitoring of heart rate variability in military personnel
with consequences of traumatic brain injury and complicated bruxism (M+SD)

Para-meter CtrlG (n=35) CG (n=32)

MG (n=31)
Before physical therapy | After physical therapy

index, points

LF, mc? 1232.11423,07 17402231 ,28* 280931451 40% 2067.92+42,19%"
HF, mc? 956.30+17,24 776.49+10,13% 712.19+15,28% 831.2617.12%"
LE/HF 1.29+0.18 2.24+027% 3.94+0,19% 2.49+0,09%"

Baevsky 106,51+8,12 180,56+13,07* 230,19+14,65* 173,2215,45%"

Note (here and hereinafter): * — statistically significant difference compared to the value of the corresponding parameter

of CtrlG individuals (p<0.05);

" — statistically significant difference compared to the parameter of the initial examination (p<0.05);
+ — statistically significant difference compared to the corresponding parameter of CG individuals (p<0.05).

nel with TBI. After a course of physical therapy
in MG, there was a significant decrease in LF to
2067.92442.19 ms? (by 26.4% compared to the
initial level, p<0.05), which indicates a positive
trend in reducing sympathetic hyperactivity.

The HF indicator, which characterizes par-
asympathetic activity, was the highest in the
control group — 956.30+£17.24 ms* In CG, it
was lower by 18.8% (776.49£10.13 ms?), in
MG - by 25.5% (712.19£15.28 ms?), which
reflects reduced vagal regulation in patients with
pathology. After the physical therapy program,
the military personnel had a significant increase
in HF to 831.26+17.12 ms®* — an increase of
16.7% compared to the baseline and a higher
level than in the CG, which indicates the acti-
vation of the parasympathetic department and
improved adaptive capabilities of the body.

The LF/HF ratio, which reflects the balance
of sympathetic and parasympathetic regulation,
in CtrlG was 1.29+0.18, which corresponds to
normal vegetative balance. In the CG, this indi-
cator was increased to 2.24+0.27, and in the MG
it reached 3.94+0.19, which indicates a signifi-
cant imbalance with a predominance of sympa-
thetic activity. After physical therapy, this ratio
in the MG decreased by 36.8% compared to the
baseline level (2.49+0.09).

The Baevsky index, which is an integral indi-
cator of the stress tension of regulatory systems,
in CtrlG was 106.51+8.12. In CG it was increased
by 69.5% (180.56+13.07), and in MG —by 116.2%
(230.19+14.65), which indicates a high level of
psychophysiological tension. After the interven-
tion, the index in MG decreased by 24.7% below

the baseline level (173.22+15.45), reaching a level
close to the CG index (p>0.05), which is evidence
of the adaptive effect of physical therapy.

Analysis of the primary results of the HADS
questionnaire indicates a significant increase
in anxiety and depression scores in individuals
with bruxism (Table 2). In the control group, the
median anxiety score was 4 points [3; 4], while in
the CG this score reached 8 points [7; 9] (100%
higher). In military personnel with TBI before
the use of physical therapy, the level of anxi-
ety was even higher — 12 points [10; 14], which
was 200% higher than the CtrlG score. A similar
trend was observed for the depression scale: in
CtrlG — 3 points [2; 3], in CG — 9 points [8; 10]
(200% higher), and in MG — 11 points [10; 13]
(267% higher compared to CtrlG).

After undergoing a course of physical ther-
apy in MG, a significant improvement in psy-
cho-emotional state was recorded. The level of
anxiety decreased to 7 points [6; 8], which is
41.7% less compared to the initial examination
in this group (12 points). The level of depression
decreased from 11 to 6 points [6; 7] (by 45.5%).

After undergoing a course of physical therapy
in military personnel, the values of both scales
became lower compared to CG. In particular, the
level of anxiety in MG after therapy was 7 points
versus 8§ in CG, and the level of depression was
6 versus 9 points, respectively.

Analysis of the dynamics of the Pittsburgh
Sleep Quality Index scale revealed significant
sleep disturbances in servicemen compared to
the control group, as well as positive dynamics
after a course of physical therapy (Fig. 2). In
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Table 2

Dynamics of HADS questionnaire results in military personnel with consequences
of traumatic brain injury and complicated bruxism under the influence of physical therapy

(Me [Q25; Q75])
; - _ MG (n=31)
Scale, points CtrlG (n=35) CG (n=32) Before physical therapy | After physical therapy
Anxiety 41[3; 4] 8[7; 9]* 12 [10; 14]* 7[6; 8]*"+
Depression 312; 3] 91[8; 10]* 1110, 13* 6 [6; 7TT*"+
21 18,37+1,15%
18 I
2 15 12,17+1,03*
.8.1 12 I 10,58+0,62*"
o9
9]
~ 6 5,16+0,36
3
0
CrlG CG MG

OInitial examination

@ After physical therapy

Fig. 1. Dynamics of sleep quality indicators according to PSQI in military personnel
with consequences of traumatic brain injury and complicated bruxism
under the influence of physical therapy

CtrlG, the average score on the PSQI scale was
5.16+0.36 points, which indicates a mostly good
sleep quality, which is typical for individuals
without neurological and somatic disorders.
In CG, the average score reached 12.17+1.03
(136% higher than in CtrlG), indicating a
significant disturbance in sleep quality. In the
main group, before the start of rehabilitation,
the indicator reached 18.37£1.15 points (256%
higher than in CtrlG and 51% higher than
in CG). This demonstrates profound sleep
disturbances in servicemen with TBI, caused by
both physiological and psychoemotional factors,
including chronic stress, anxiety, and somatic
discomfort. After completing the physical therapy
program, the PSQI score in MG decreased by
42.4% (10.58+0.62 points, p<0.05).

At the initial examination in CtrlG, the results
of the Multidimensional Fatigue Inventory 20
questionnaire showed relatively low values in
all subscales: general fatigue — 8 [5; 11] points,
physical fatigue — 9 [7; 12], reduced activity — 10
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[7; 11], decreased motivation — 8 [6; 10], men-
tal fatigue — 9 [8; 11], which characterizes the
baseline level of fatigue in healthy men without
dental and neurological dysfunctions (Table 3).
In CG, a moderate increase in the indicators
was observed: general fatigue — 10 [7; 12] (25%
compared to CtrlG), physical fatigue — 10 [9;
12] (12%), reduced activity — 10 [8; 12] (10%),
decreased motivation—9 [7; 11] (12.5%), mental
fatigue — 10 [8; 12] (11%).

In MG, before physical therapy, fatigue levels
were much higher compared to both CtrlG and
CG: general fatigue — 16 [13; 18] points (100% and
60%, respectively), physical fatigue — 15 [13; 18]
(66.7% and 50%), decreased activity — 16 [14; 18]
(60% and 60%), decreased motivation— 16 [13; 18]
(100% and 77.8%), mental fatigue — 15 [12; 17]
(66.7% and 50%). These data indicate a significant
deterioration in the condition of servicemen with
TBI and bruxism compared to both other groups.

The dynamics in MG after physical therapy
showed a significant improvement (p<<0.05): gen-



Vol. 19 No. 4 (2025)

Table 3

Dynamics of the results of determining the MFI-20 scale in military personnel
with the consequences of traumatic brain injury and complicated bruxism under the influence
of physical therapy (Me [Q25; Q75])

. MG (n=31)

Scale, points CtrlG (n=35) CG (n=32) Before physical therapy | After physical therapy
general fatigue 8[5; 11] 10 [7; 12] 16 [13; 18]* 11[9; 13]*"
physical fatigue 91[7;12] 10 [9; 12] 15[13; 18]* 12 [9; 15]*"+
reduced activity 10 [7; 11] 10 [8; 12] 16 [14; 18]* 11 [10; 13]*"

reduced motivation 8 [6; 10] 91[7; 11] 16 [13; 18] 10 [8; 12]*"

mental fatigue 9[8; 11] 10 [8; 12] 15[12; 17] 12 [10; 14]*"-

eral fatigue decreased by 31.3%, physical fatigue
by 20%, reduced activity by 31.3%, reduced
motivation by 37.5%, mental fatigue by 20%. It
should be noted that after therapy, MG indicators
became close to CG values or lower (in particu-
lar, reduced motivation), which emphasizes the
effectiveness of the intervention.

Discussion. The results of our study demon-
strated that military personnel with the con-
sequences of closed traumatic brain injury in
combination with complicated bruxism and tem-
poromandibular joint dysfunction demonstrate
clear signs of astheno-vegetative syndrome,
impaired psychoemotional state and significant
deterioration of sleep. This is consistent with
the data of other authors that after TBI, dysreg-
ulation of the sympathetic and parasympathetic
branches of the autonomic nervous system and
concomitant multisystem dysfunction are often
recorded [7].

Our data confirm the concept of multifactorial
influence: military context, neurological injury
(TBI), dental and orthodontic pathology (brux-
ism and TMJ dysfunction) are the reasons that
create conditions for the formation of chronic
sympathicotonia, sleep disorders and fatigue.
The literature indicates that bruxism can serve
as a marker of increased muscle activity and
sympathetic activation in the context of stress or
PTSD [11]. It has also been proven that the state
of masticatory and facial muscle tone, as well
as TMD, correlates with mental state (anxiety,
depression) and sleep disorders [10].

Our results demonstrate that after a course of
physical therapy, there was a significant improve-
ment in the following indicators: decreased anxi-
ety, depression, improved sleep quality, reduced

fatigue, and normalized autonomic balance. This
is consistent with the findings of other studies
that have shown that therapeutic exercises, relax-
ation techniques, manual therapy, and breathing
exercises effectively affect the musculoskeletal
system and the state of the autonomic nervous
system [9; 13; 14].

The results obtained (reduction in fatigue
scores according to MFI-20, improvement in
sleep quality according to PSQI, reduction in
anxiety/depression according to HADS) indicate
that physical therapy can be an effective means of
correcting astheno-vegetative syndrome in mili-
tary personnel with the consequences of TBI and
bruxism. In particular, we recorded a decrease in
general fatigue by more than 30%, motivation by
almost 40% after the intervention, which is clin-
ically significant (p<0.05). This coincides with
the data that fatigue is a multidomain phenome-
non that correlates with depression/anxiety, and
therefore its correction should include physical,
psychological and vegetative (autonomic) com-
ponents.

Conclusions

1. In servicemen with consequences of trau-
matic brain injury and complicated bruxism,
pronounced signs of astheno-vegetative syn-
drome (predominance of sympathetic activity
of the autonomic nervous system according to
HRV), a significant deterioration in sleep quality
(PSQI), an increased level of anxiety and depres-
sion (HADS), as well as a significant increase in
physical and mental fatigue indicators (MFI 20)
compared to the control group were detected.

2. Physical therapy in combination with
splint therapy provides a statistically signifi-
cant improvement in the studied indicators in
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servicemen (p<0.05), namely: normalization of
vegetative balance due to a decrease in sympath-
icotonia and an increase in the activity of the par-
asympathetic link; reduction of psychoemotional
stress with a significant decrease in the level of
anxiety and depression; improvement in sleep
quality and a decrease in the manifestations of
disorders associated with bruxism; reducing the
severity of general, physical and mental fatigue
and increasing activity and motivation.

3. The results obtained confirm the feasibility
of a comprehensive approach to the rehabilita-
tion of military personnel with bruxism and the
consequences of TBI, aimed at correcting not
only dental disorders, but also general systemic
consequences of the lesion, which contributes
to improving the functional state, psycho-emo-
tional stability and overall quality of life of this
category of patients.
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