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APPLICATION OF A MULTIDISCIPLINARY APPROACH IN A CLINICAL
MANAGEMENT OF VEGETATIVE DISORDERS INDUCED BY INCREASED
ANXIETY AT PATIENTS WITH METABOLIC SYNDROME
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Our study aimed to analyze the impact of complex physical rehabilitation on the state of autonomic regulation in the
initial phases of metabolic syndrome, under conditions of chronic stress using a multidisciplinary approach. After all,
according to modern scientific sources, multiprofessional rehabilitation is the effective basis of metabolic syndrome therapy.
In addition, a proportional relationship between excess weight and neuropsychiatric disorders, including anxiety and
depression, and the need for therapeutic intervention during the period of initial growth of the body mass index, when
dyslipidemic processes and energy deficit occurs, and autonomic regulation disorders are established. Homeostasis features
and the level of anxiety were determined by the method of heart rate variability assessment and assessment of the emotional
sphere according to Beck's anxiety scale. The patients were divided into 2 groups: the main group (10 people, including
3 men and 7 women aged 47—60 years), who for six months received a complex of medical basic therapy and rehabilitation
measures involving physiotherapeutic and ergotherapeutic interventions; a control group (10 people, including 4 men and
6 women of the same age), who received the prescribed medical basic therapy (vasoactive, antihypertensive, hypoglycemic
drugs, statins) and followed recommendations for optimizing lifestyle and nutrition. The conducted studies revealed the
peculiarities of homeostasis in the form of a tendency to sympathicotonia and a low rate of adaptation processes, when the
the body's compensatory stress reactions index — the tension index (Tl) at rest is 125.1 units against the norm of 65.0 units.
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This reflected a decrease in autonomic regulation of heart rate and an increase in the influence of central mechanisms. An
increase in anxiety (29.5 points) of medium level was found — in 68%, high level (57.3 points) — in 32%. Taking into account
the individual assessment data according to the international classification of functioning (ICF) and the goals set according
to the SMART format, a complex of rehabilitation measures was developed.

As a result of the course of complex therapy, a decrease in the anxiety index by 9.1 + 0.2 points was obtained in the
patients of the main group, and a less significant decrease — by 5.0 £ 0.1 points in the control group. The intensity of
compensatory mechanisms became optimal according to the tension index ( Tl ) parameter, which approached the norm:
60.7 £ 2.0 units in patients of the main group and had insignificant dynamics in the control group: 75.0 = 2.4 units. The
dynamics of BMI decrease mainly in the main group — by 8.5 + 0.3 kg/m? (12%) compared to the second group —by 4.1 +
0.4 kg/m? (5%). We have proven that the use of a complex approach in the management of autonomic disorders associated
with increased anxiety in patients with metabolic syndrome helps to reduce the tension of compensatory mechanisms of
autonomic regulation. A patient-centered orientation ensures the achievement of lifestyle optimization and improvement
of metabolic indicators and psycho-emotional state in patients with metabolic syndrome.

Key words: metabolic syndrome, autonomic disorders, anxiety disorders, physical rehabilitation.

Harauais I'pumrynina, Makcum Manin, Irop Ousexkcenko, Bikropiss Moxna, Haraais Crornii, Osena
HIapanoBa.3acTocyBaHHS MYJbTHAUCHUILTIHAPHOTO MiIX0AY B KJIiHIYHOMY MeHEIKMEHTi BereTaTUBHUX

po3naniB, iHTIyKOBaHUX MiABHIIEHOI TPHBOKHICTIO, Y MANIEHTIB i3 MeTa00JiYHUM CHHIPOMOM

Memoio nawozo docniodicenns Y0 UEHEHHSL BNIUSY KOMIIEKCHOI (izuunol peabinimayii na cman ée2emamugHol
pezyisayii na noYamKo8ux azax MemaboniuHo20 CUHOPOMY 8 YMOBAX XPOHIYHO20 CMPECY i3 3ACMOCYBAHHAM MYIbIMUOUC-
YURIIHAPHO20 NI0X00Y. Addice, 3a OGHUMU CYUACHUX HAYKOBUX 0JiCepe, eheKMUSHUMU 3acaamu mepanii Memaooniuno2o
CUHOpomY € Myrbmunpogecionanvha peabinimayis. J{o moeo e yCmaHnoeieHo nponopyiiHull 36 130K HAOTUWKOBOI 8acu
ma HelUpoNnCUxiyHux po3nadis, y MOMY YUCTI MPUBONCHUX MA OeNPeCUsHUX, | HeOOXIOHOCI Mepanesmui4HO20 GMpPyYaH-
HS 8 Nepioo NOYAMKOB020 3POCMANHA THOEKCY MACU Mind, Koau 8i00y8aromuca Ou3ninioeMiyHi npoyecu, UHUKAE eHep-
200eqhiyum, 6i00y8arOMvbCsi NOPYULeHHS 6ecemamusHoi peaynsyii. Memooom oyiHKu eapiabenbHoCmi pummy cepys ma
OyinKU eMoyiliHOi chepu 3a wixanor mpusozu bexa 6ynu eusnaueni ocobnueocmi 20meocmasy ma pieHb MpPUBONHCHOCHIL.
Tayienmu Oynu nodineni na 06i epynu: ocnosna epyna (10 oci6, i3 axux 3 yonosiku ma 7 ducinok y eiyi 47—60 pokis), ujo
npomsA2oM nig PoKy OMPUMYBALU KOMIIEKC MeOUKAMEHMO3HOI mepnaii peabinimayiiHux 3ax00i6 i3 3a1yueHHAM Qi3io-
mepanesmMudHUX ma epeomepanesmuyHux ympyuans, koumponvra epyna (10 ocib, 3 axux 4 wonogiku ma 6 HCiHOK Mo2o
JC BIKY), AKI OMPUMYBATU NPUSHAYEHY MEOUKAMEHINO3HY 6A3UCHY mepanilo (6a30aKmMueHi, AaHmu2inepmensusHi, caxapos-
HUDICYIOUE 3ac00U, cTamunu) ma 0OmMpUMy8aIUCs peKoMeHoayii onmumizayii cnocoby sicummst i xapuyeanns. Ilposedeni
00CTIOIHCEHHS GUABUIU OCODTUBOCTIT 20MEOCTNA3Y Y GUSTAOT CXUTLHOCIIE 00 CUMNAMUKOMOHIT | HU3bKO2O NOKA3HUKA NPO-
yecie aoanmayii, konu iHoexc Hanpysxcenusi IH y cmani cnokoro 125, 1 oounuys 3a nopmu 65,0 oounuys. Lle sioodpadicano
SHUICEHHS ABMOHOMHOI pe2ynayii cepyesoco pummy ma 3pOoCMmaHHs 6NAUGY YEeHMPANbHUX MexaHizmie. byno euseneno
niosuwenns mpugoau (29,5 banu) cepeonvozo pisua y 68%, sucokozo piens (57,3 6anu) —y 32%. 3 ypaxyeanusam inou-
8IOVANLHUX OAHUX OYIHIOBAHHSA 34 MIXCHAPOOHOW Kaacugikayieto ¢yukyionysanna (MK®) ma nocmasnenux 3a SMART-
dopmamom yineii 6y10 po3pobieHo KOMNIEKC peabilimayitiHux 3axo0is.

YV pesynomami kypcy komnnexcnoi mepanii' y nayienmieé 0CHOBHOL epynu 610 OMpPUMAHO 3HUNCEHHSL NOKA3HUKA MPU-
6oeu na 9,1%0,2 banu ma menw 3Haurne sHudicenns — na 5,0+0, 1 6anu y konmponwvhiu epyni. Cmana onmumanbHOK Hanpy-
JHCEHICMb KOMNEHCAMOPHUX MeXaHIZMi6 3a OaHumu napamempy iHoexcy Hanpyscenns (IH), skuil habauzuscs 0o Hopmu:
60,7 = 2,0 o0unuyi y nayicHmie 0CHOBHOI epynu ma Mae He3HAYHy OUHAMIKY 8 KOHMpoabHil epyni: 75,0 + 2,4 odunuyi.
Jlunamixa 3HudiceHHs nokasHuxie inoexcy macu mina (IMT) nepesascno @ ocHosniii epyni — Ha 8,5 + 0,3 ke/m? (12%)
nopieHsaHo 3 opyeoio epynowo — Ha 4,1+0,4 ke/m? (5%). Hamu 0oeedeno, wjo 3acmocy8amnHs KOMNIEKCHO20 NiOX00y 6
MEHeOHCMEeHMI 8e2eMamUEHUX PO31adis, 08 S3aHUX i3 NIOBUWEHOIO MPUBOICHICIIO Y NAYLEHMIE I3 MEMADONIUHUM CUH-
OPOMOM NAYIEHMIB, CNPUSLE SHUICEHHIO HANPYXICEHOCMI KOMNEHCAMOPHUX MEXAHI3MIE gecemamusHoi peeynayii. A nayi-
EHM-YEHMPUYHA CHPAMOBAHICING 3a0e3neyye 00CASHEeHHs ONMmumizayii cnocoOy xcumms ma NONINueHHs. NOKA3HUKIG
00MiHY peyosuH i NCUXOEMOYINIHO20 CMAHY Y NAYIEHMIB I3 MemAaboNiYHUM CUHOPOMOM.

Kniouogi cnosa: memaboniynutl cunopom, eecemamueii po3naou, MpusoiCHi posnaou, izuuna peabinimayis.

Introduction. Nowadays, the problems of increase in the function of the sympathetic link of the

metabolic syndrome, as a complex of sequential
disorders of the metabolic processes of central
neurogenesis and its connection with stress, are
becoming increasingly relevant [2, 4, §8].

Metabolic syndrome is a complex of disorders of
hydrocarbon and fat metabolism that is characterized
by dyslipoproteidemia of insulin resistance,
hypertriglyceridemia, abdominal obesity and
polymorbidity of various body systems. One of the
pathogenetic links of the metabolic syndrome is the

autonomic nervous systems, which is a significant
provoking factor in the development of this condition
nowadays [3, 5, 6].

The increase in stress hormones — cortisol,
corticosterone leads to changes in lipid metabolism,
arterial  hypertension,  hyperglycemia,  hypo
immune conditions, abdominal obesity, and a high
concentration of adrenaline and catecholamines
contributes to the pathology of small vessels and
tissue hypoxia. With an increase in the tone of the
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sympathetic link of the autonomic nervous system,
changes in lipid metabolism, hyperinsulinemia
occur. Increased prolactin causes hyperestrogenia,
osteoporosis, ovarian cycle disorders. In addition, the
stressful

conflict between the perception of needs and plea-
sure leads to the appearance of symptoms of psych
trauma — excessive motor excitability, musculoskel-
etal disorders and emotional excitability [2, 3, 7].

Psycho-traumatic situations and lack of sleep dur-
ing the war, when negative ways to overcome are
included: daily readiness for repetition of stress, the
desire to reduce anxiety levels lead to an increase of
cortisol levels, a decrease in the synthesis of TSH,
melatonin, glucagon, an imbalance of hormones:
leptin, adiponectin, ghrelin and as a result — changes
in eating behavior with further weight gain. It has
been found that anxiolytic effect of ghrelin has a rein-
forcing effect in the vicious circle of pathogenesis of
food addiction, as a result of which psychological
exhaustion of patients, disorders of vegetative regu-
lation [4, 8].

Currently, the theory of the advantage of the psy-
chological nature of eating disorders in patients with
psych trauma over the neurohumoral mechanism of
eating disorders in the form of psychogenic compul-
sive overeating is recognized. This is associated with
a change in the sensitivity of the ventral zones of the
prefrontal cortex, which belong to the reward system.
Recent publications show that disorders of cortical-
subcortical regulation of emotions of achievement in
the form of a hedonic type of metabolism are realized
with the participation of genetic mechanisms induced
by anxiety and manifested in violation of the balance
of stages of nutrition: dopaminergic stage of reward
and opioid stage of satisfaction. There is now a direct
proportional association between overweight and
neuropsychic disorders including anxiety and depres-

sive [5, 8].
A modern approach to the therapy of
manifestations of metabolic syndrome is an

intervention at the first phases of metabolic syndrome
during the initial increase in body mass index when
dyslipidemic processes occur, membrane protective
functions and myelin synthesis are disrupted, energy
deficiency occurs, vegetative regulation disorders
occur, physical performance decreases, which are
combined with a change in self-perception and social
relationships. Timely intervention can achieve the
reversibility of this state[7, 9].

Effective principles of metabolic syndrome ther-
apy are multiprofessional rehabilitation on the prin-
ciple of patient-centrality, analysis of problems and

goals set according to the SMART format aims: hier-
archical, measurable and achievable for the patient's
health.

Achieving a positive dialogue with the patient is
possible through recovery strategies: reducing anxi-
ety and transforming life goals, self-control of regime
and nutrition quality, sleep hygiene, optimizing life-
style, physical activity [1, 6].

Implementation of the strategy of anxiety control
and transformation of life goals through psycho-
therapeutic interventions is effective in the form of
individual and family therapy, collective activities in
physical rehabilitation groups, which are caused by
the need for socializing [9].

The strategy of healthy eating in metabolic syn-
drome is provided by proven effective dietary inter-
ventions: avoiding loads of fatty, sweet food, which
stimulate vegetative imbalance, inclusion in the menu
of products containing tryptophan, B vitamins, which
in the presence of this amino acid and intestinal lacto
and bifido flora contribute to the synthesis of melato-
nin and the regulation of circadian rhythm. The strat-
egies of the diet are recommended now: discussion
of the choice of the type of dishes, observance of the
daily diet, exclusion of snacking, eating calorie food
in the active part of the day — contribute to the forma-
tion of healthy food behaviour.

Providing a lifestyle optimization strategy today
is implemented through the intervention of an occu-
pational therapist as a basis for a therapeutic alli-
ance with the patient: setting up for constant lifestyle
changes, encouraging the use of self-control tools,
including mobile applications for the organization of
work and sleep health. As the sleep process provides
the synthesis of hormones serotonin, adiponectin,
thyrotropin, reducing cortisol levels, its hygiene con-
tributes to weight loss and improving the balance of
adrenergic and cholinergic systems in a whole [1, 8].

The healthy lifestyle strategy is based on the opti-
mal physical activity of the patient, which is imple-
mented through physiotherapeutic interventions [5,
6]. Recent studies indicate a slowdown in the devel-
opment of metabolic syndrome due to the activation
of oxidative processes in the tissues of working mus-
cles, an increase in the consumption of fatty acids,
carbohydrates. triglycerides, decreased glucose lev-
els, increased sensitivity to insulin.

Proved ones are physical activities in the types of
therapeutic exercises of low and medium intensity,
taking into account tolerance to the patient's physi-
cal activity. Incorporating relaxation exercises and
breathing exercises to reduce sympathicotonia pro-
vides balancing of vegetative regulation [7, 9].
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Purpose of the study. Studying the effect of com-
plex physical rehabilitation on the state of vegetative
regulation at metabolic syndrome in conditions of
chronic stress.

Material and methods. We observed 20 patients
with metabolic syndrome who had its components:
arterial hypertension, an increase in body mass index
(BMI) of 35.7 + 0.1 kg/m?, an increased triglyceride
level of 2.3 £ 0.01 mmol/L and an index of insulin
resistance — HOMA index of 5.9 + 0.04 umol/L.

The main group consisted of 10 people (3 men
and 7 women) aged 47—60 years who for six months
received a complex of drug therapy and rehabilitation
measures involving physiotherapy and ergotherapy
interventions. The control group of 10 people (4 men
and 6 women) of the same age who received the pre-
scribed drug therapy (vasoactive, antihypertensive,
sugar-lowering agents, statins) and performed rec-
ommendations for optimizing lifestyle and healthy
eating.

Results. A vegetative regulation state was
assessed using the heart rthythm variability method
and an emotional sphere score on the Beck anxiety
scale. The survey found that patients had frequent
episodes of anxiety, indicated the presence of diabe-
tes in a family history — 25%, complaints of headache
with psycho-intellectual loads — 68.5%, physical
exertion — 45%, symptoms of vegetative imbalance
increased fatigue — 79%, non-loss of air — 20%, pain
in the heart — 37%, abdominal pain spastic — 58%,
shallow sleep — 78%.

The survey found the presence of an average
level of increased anxiety (29.5 points) at 68%, high
increased anxiety (57.3 points) — at 32%.

Data from the autonomic tone survey indicated
the features of homeostasis in the form of predisposi-
tion to sympathicotonia and a low indicator of adap-
tation processes. The suppression of humoral regula-
tion of the heart rhythm was detected according to
the cardiointerval mode index (Mo), at rest: 0.58 s
at a norm: 0.74 s. Also, a decrease in the activity of
parasympathetic regulation was observed according
to the indicator of variational scope (A X) atrest 0.2 s
at a norm of 0.3 s. At the same time, with a decrease
in the vagotonic reaction, increased activity of the
indicator of sympathetic intensity was observed
regulation of heart rate AMo 29.0% at a norm of
22%. This suppression of homeostatic mechanisms
of regulation of heart rhythm (parasympathetic and
homeostatic) was also expressed in the increase
in the index of the strength of compensatory reac-
tions of the body — tension index (TI ), which at rest
reached 125.1 units (units) at a norm of 65.0 units.

This reflected a decrease in autonomous regulation of
heart rate and an increase in the influence of central
mechanisms.

Taking into account the individual characteristics
of the disorders of function and structure according
to the classification of the international classification
of functioning (ICF), a comprehensive therapy of
prevention and adaptation to the stress effect on the
regulatory mechanisms was applied. The list of strat-
egies from the perspective of the multidisciplinary
approach included the following areas:

1. Lifestyle optimization.

2. Reducing anxiety levels.

3. Correction of vegetative disorders.

4. Reduction of overweight, correction of insulin
resistance.

5. Recovery of physical health.

The main components of the interventions
were coordination with the physical therapist,
occupational therapist, relatives, interaction with
members of the multidisciplinary team. The list of
interventions included medical appointments and
doctor's recommendations on the regime and quality
of nutrition, lifestyle optimization, physical therapy,
ergotherapy.

Physical therapist interventions included FITT
treatment gymnastics formula: frequency per week,
intensity, time, load type.

Aerobic exercises were used with a load intensity
range of 40-60% of the maximum heart rate, last-
ing 25-30 minutes, a complex of morning hygiene
exercises lasting 15-20 minutes, during a course of
6 months. The complex included general stretching
therapeutic exercises for the upper extremities and
shoulder girdle, neck, torso with full amplitude in the
medium and fast pace of classes. To reduce peripheral
vascular resistance, exercises for small muscle groups,
relaxation exercises were carried out. To reduce sym-
pathetic reactivity, breathing exercises were included —
static and dynamic, taking into account the predomi-
nant tone of the autonomic nervous system.

Neurofasulation techniques (myofascial release,
post isometric relaxation) were used using segmental
massage in order to reduce extensor sympatho-tonic
reflexes of the body. In order to increase intensity and
adapt to physical activity gradually, specific exercises
were used to increase mobility, for coordination.
In order to socialize, create an environment of sup-
port, motivation for actions, a small-group method
of practicing therapeutic exercises was used. In order
to activate extracardiac factors and reduce peripheral
vascular resistance, a dosed procession was used at
an average pace of 60 minutes.
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The occupational therapist's interventions included
explaining and encouraging lifestyle changes, using a
food diary and self-monitoring of the diet, labor and
recreation regimen, discussing and enabling changes
in dishes and the patient's menu, involving relatives
in the process of daily physical activity and organiz-
ing the patient's healthy eating regime.

As a result of the course of complex therapy,
patients in the main group received a decrease in the
anxiety score by 9.1 + 0.2 points and a less significant
decrease — by 5.0 = 0.1 points in the control group.

When assessing the status of autonomic regulation
in patients in the complex therapy group, an approxi-
mation to the physiological values of the activity
of sympathetic regulation of the heart rhythm was
noted: parameters of the indicator AMo decreased by
21.0%. In patients of the second group, there was a
decrease in sympathetic regulation of heart rhythm —
by 7.0%.

The activation of the humoral channel of regula-
tion was observed according to the data of the car-
dio interval (Mo) fashion index mainly in the main
group — by 24.2% and to a lesser extent — by 16% in
the control group. And also there was a restoration of
vagotonic reactivity — an increase in the variational
scale of A X by 28% in the main group and 21% in
the control group. As a result of achieving the balance
of the nervous and humoral channels of regulation
of the heart rhythm, the intensity of compensatory
mechanisms became optimal, as evidenced by the

parameter of tension index (TI), which approached
the norm: 60.7 = 2.0 units in patients of the complex
therapy group and had a slight dynamic in the control
group: 70.0 + 2.4 units.

The comparison of the dynamics of IMT indica-
tors showed the predominant dynamics in the main
group: 8.5 + 0.3 kg/m? (12%) compared to the second
group: 4.1 £ 0.4 kg/m? (6%). There was a decrease in
the HOMA index by 2.3 + 0.01 mmol/L in the main
group and only by 1.5 = 0.02 mcm/L. At the same
time, the normalization of triglycerides by 0.2 +
0.01 mmol/L in the main group was achieved.

1. So, the condition of patients during the
examination was marked by an imbalance in the
regulation of heart rhythm in which the central
mechanisms outweigh the homeostatic (autonomous)
ones.

2. The use of an integrated approach in the
management of vegetative disorders associated
with increased anxiety in patients with metabolic
syndrome contributed to the reduction of the
tension of compensatory mechanisms of autonomic
regulation and the balance of humoral and central
circuits of heart rhythm regulation. An approximation
to physiological values of the sympathetic regulation
activity index was achieved.

3. The patient-centric focus ensured the
achievement of lifestyle optimization and the
reduction of metabolic and psycho-emotional
indicators in patients with metabolic syndrome.

BIBLIOGRAPHY
1. Bannerjee S. Study on Yoga intervention along with diet on hypothyroidism associated with obesity among sedentary
working women in West Bengai. International Journal of Yoga and Alied Sciences. 2019. Ne §(1). P. 18-23.
2. Stahel P, Nahmias A., Shawn K Sud at al. Evaluation of the genetic association between adult obesity and
neuropsychiatric disease. Diabetes. 2019. Ne 10. 2235-2246. DOI: https:// doi: 10.2337/db18-1254.
3. Shuang Ji, 1, Yujiao Chen, 1, Yuying Zhou, Yiting Cao, Xiao Li at al. Association between anxiety and metabolic
syndrome: An updated systematic review and meta-analysis. Frontiers in Psychiatry. 2023. Ne 14. P. 01-09. DOI: https://doi:

10.3389/fpsyt.2023.1118836.

4. Yang Ang M., Takeuchi F., Kato N. Deciphering the genetic landscape of obesity: a data-driven approach to identifying
plausible causal genes and therapeutic targets. Journal of Human Genetics. 2023. Ne 68(8). P. 823—-833.

5. Konnparenko A.I1. KorHiTHBHI Ta eMOIIIHHI po3/1aay XBOPHX Ha yKpoBuit aiadet II Tumy. Excnepumenmanvha Kiiniy-
na meduyuna. 2021. Ne 4(89). P. 49-52. DOI: https://doi.org/10.35339/ekm.2020.89.04.07.

6. Mienko B.M., 3necenko [.B., Imutpiea O.B., Mimenko B.K. Ponbs ncuxoemoniitnnx posnazis y peadinitauii mo-
CTIHCYJIBTHUX XBOPHX. Vkpaincokuii gichuk ncuxonegponoeii. 2021. Ne 3. C. 12-17. DOI: https://doi.org/10.36927/2079-0325-

V29-is3-2021-2.

7. Opnenxo B.JL, IsacekiBa K.1O., lo6posurceka O.B., Tporsko K.M., Bonrapceka C.B., ITpoxoposa I.O. Ynockonanexi
METOAU HiKyBaHHS[ XBOpUX Ha O)KI/IpiHHH Ha OCHOBI BUBUEHHS JCSIKUX ITAaTOICHETUYHUX YUHHHUKIB IBOTO 3aXBOPIOBAaHHI. En-
ooxpunonozis. 2023. T. 28. Ne 2. P. 136-150. DOI: https:// doi.org/10.31793/1680-1466.2023.28-2.136.

8. Xaycrosa O.0. TpuBoxkHi po3namy B yMOBax EPMaHEHTHOTO cTpecy. Hegponoeis. Ilcuxiampis. [lcuxomepanis. 2023.

Ne 3(66). C. 21-22.

9. Anymmonsceka O.0., Kamvukosa 10.C., KamvukoB C.A. AHami3 cydacHHX 3aco0iB (i3ndHOi Tepamii mpu amimMeH-
TapHO-KOHCTHUTYIIIOHAIEHOMY OXHUpiHHI. Di3uuna peabirimayis ma pexpeayiiino-o300posyi mexuonozii. 2020. Ne 5(2).

C. 11-17. DOI: https://doi.org/10.15391/prrht.2020-5(2).02.

175




Health & Education / Bun. 1, 2024

REFERENCES

1. Bannerjee S. (2019). Study on Yoga intervention along with diet on hypothyroidism associated with obesity among
sedentary working women in West Bengai. International Journal of Yoga and Alied Sciences, no.8, 18-23. [in English].

2. Stahel P., Nahmias A., Shawn K. Sud at al. (2019). Evaluation of the genetic association between adult obesity and
neuropsychiatric disease. Diabetes, no.10. 2235-2246. [in English]. DOI: https:// doi: 10.2337/db18-1254.

3. Shuang Ji, 1, Yujiao Chen, 1, Yuying Zhou, Yiting Cao, Xiao Li at al. (2023). Association between anxiety and meta-
bolic syndrome: An updated systematic review and meta-analysis. Frontiers in Psychiatry, no.14, 01-09. [in English]. DOI:
https:// doi: 10.3389/fpsyt.2023.1118836.

4. Yang Ang M., Takeuchi F., Kato N. (2023). Deciphering the genetic landscape of obesity: a data-driven approach to
identifying plausible causal genes and therapeutic targets. Journal of Human Genetics, no. 8, 823—-833. [in English].

5. A.P. Kondratenko (2021). Kognityvny ta emotcyjni rozlady khvoryh na tsukrovyi diabet II typu. [Cognitive and emo-
tional disorders in patients with type II diabetes]. Experimentalna clinichna medycina [Experimental clinical medicine],
no. 4, 49-52. [in Ukraine] DOI: https://doi.org/10.35339/ekm.2020.89.04.07.

6. Mishchenko V.M., Zdesenko I.V., Dmytriieva O.V., Mishchenko V.K. (2021). Rol psychoemotsijnych rozlad-
iv u reabilitatsyji postinsultnykh khvorych. [Role of psychoemotional disorders in rehabilitation of post-stroke patients],
Ukrainsky visnyk psychonevrologiji [Ukrainian herald of psychonevrology], no. 3, 12—17. [in Ukraine] DOI: https://doi.
org/10.36927/2079-0325-V29-is3-2021-2.

7. Orlenko V.L., Ivaskiva K.Yu., Dobrovynska O.V., Tronko K.M., Bolgarska S.V., Prokhorova G.O. (2023). Udosko-
naleni metody likuvannia khvorykh na ogyrinnia na osnovi vyvchennja patogenetychnykh chynnikiv tsiogo zahvoriuvan-
nja [Improved methods of treating patients on obesity based on the study of some pathogenetic factors of this disease].
Endocrinologija [Endocrinology], no. 2, 136—150. [in Ukraine] DOI: https:// 10.31793/1680-1466.2023.28-2.136.

8. Haustova O.0. (2023). Tryvozhni rozlady v umovach permanentnogo stresu [Anxiety disorders in conditions of per-
manent stress]. Neurologija. Psychiatrija. Psychotherapija [Neurology, Psychiatry, Psychotherapy], no. 3, 21-22. [in Ukraine]

9. Yanushpolska O.0., Kalmykova Yu.S., Kalmykov S.A. (2020). Analiz suchasnykh zasobiv fizychnoj terapii pry ali-
mentarno-konstytutsionalnomu ozhyrinny [Analysis of modern means of physical therapy in dietary and constitutional obe-
sity]. Phyzichna reabilitatsia ta recreatsionno-ozdorovchy technologiy [Physical rehabilitation and recreational and health
technologies], no. 5, 11-17. [in Ukraine]

176




