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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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против 4,78±2,13, P<0,001), более высокие баллы по 
опроснику депрессии Бека (BDI) (20,7±9,200 против 
14,8±7,900, P=0,0139) и более тяжелую форму ХОБЛ 
(P<0,001).

Исследование выявило высокую частоту встреча-
емости ФМ у больных ХОБЛ. ФМ чаще встречается 
среди пациентов с ХОБЛ женского пола. У пациентов 
с сопутствующими ФМ и ХОБЛ, как правило, выяв-
лялись более выраженные симптомы депрессии и от-
мечались более длительный срок и тяжелая степень  
заболевания.

reziume

fibromialgiis gavrcelebis sixSire fil-
tvebis qronikuli obstruqciuli daavadebis 
mqone pacientebSi q. mosulSi, erayi

1,2m. alsaaTi, 1,2a. iunisi

1medicinis fakulteti, samedicino koleji, 
mosulis universiteti; 2ibn sinas saavad-
myofo, mosuli erayi

sadReisod samedicino praqtikaSi arasak-
marisadaa monacemebi fibromialgiis arse-
bobis Sesaxeb filtvebis qronikuli ob-
struqciuli daavadebis (fqod) dros. 
kvlevis mizans warmoadgenda fibromialgi-

is gavrcelebis sixSiris gansazRvra fqod-
is mqone pacientebis jgufSi q.mosulSi, aseve, 
fqod-is mimdinareobis Taviseburebebis da-
xasiaTeba Tanmxlebi fibromialgiis dros.
kvlevaSi CarTuli iyo 70 pacienti fqod-iT 

da 70 praqtikulad janmrTeli piri (sakon-

trolo jgufi). fibromialgiis diagnostiki-
saTvis gamoiyeneboda amerikis revmatolog-
Ta kolejis fibromialgiis winaswari diag-
nostikis kriteriumebi (2010 w.), modificire-
buli 2011 wels. dokumentirebulia fqod-is 
mqone yvela pacientis demografiuli Ta-
viseburebebi da monacemebi. yvela pacients 
Cautarda filtvebis funqciuri sinjebi da 
gulmkerdis rentgenografia.
fibromialgia aRiniSneboda fqodi-is mqone 

16 (22,9%) pacientSi da mxolod 4-Si (5,7%) 
– sakontrolo jgufidan, rac statistiku-
rad sarwmuno sxvaobas warmoadgens. yvela 
pacients fqod-iT fibromialgiis diagnozi 
daudginda qalebis 58,33%-s da mama-kacebis 
15,52%-s (р=0,004). asakis da sxeulis masis 
indeqsis mxriv statistikurad sarwmuno 
gansxvaveba fqod-is mqone pacientebSi fi-
bromialgiiT da mis gareSe ar gamovlinda. 
Tumca, pacientebs fibromialgiiT aReniS-
nebodaT fqod-is ufro gaxangrZlivebuli 
mimdinareoba (8,06±2,69 vs 4,78± 2,13, P<0,001), 
hqondaT ufro maRali qulebi bekis depre-
siis kiTxvaris (BDI) mixedviT (20,7±9,200 vs 
14,8±7,900, P=0,0139) da fqod-is ufro mZime 
mimdinareoba (P<0,001).
kvlevis Sedegebis mixedviT gamovlinda 

fibromialgiis ufro maRali sixSire fqod-
iT pacientebSi. fibromialgia ufro xSi-
ria fqod-is mqone mdedrobiTi sqesis pa-
cientebSi. pacientebSi fibromialgiis da 
fqod-is TanaarsebobiT gamovlinda depre-
siis metad gamoxatuli simptomebi, aRiniS-
na daavadebis ufro xangrZlivi da ufro 
mZime mimdinareoba.

EVALUATION OF BODY COMPOSITION INFLUENCE ON STRESS RESISTANCE, 
ENDOTHELIAL FUNCTION AND WELLNESS INDICATORS ACCORDING TO PHYSICAL ACTIVITY 

LEVEL AND GENDER IN YEREVAN, REPUBLIC OF ARMENIA
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According to the World Health Organization (WHO) 
stress and low physical activity (PA) are two of the lead-

ing contributors for a premature death in developed na-
tions (WHO, 2006; WHO, 2008).
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Physical activity. Populations worldwide are increas-
ingly facing lifestyle-related health risks associated with 
the increasing prevalence of being overweight or obese, 
physical inactivity, and sedentary behaviour [30]. Sus-
tained physical inactivity and sedentary behaviour are 
typically associated with poor physical and mental health 
and increased disease-specific and all-cause mortality risk 
[3]. In addition to functions related to the prevention of 
excess body weight, systemic inflammation and chronic 
non-communicable diseases, a potential benefit of physi-
cal exercise in reducing communicable diseases, includ-
ing viral pathologies, is suggested [11].  In recent years, 
the relationship between physical exercise (PE) and im-
mune function has been actively studied. Evidence indi-
cates that moderate and/or vigorous exercise has anti-in-
flammatory effects, suppressing the abnormal production 
of inflammatory cytokines [15]. The influence of physical 
activity on well-being in the workplace is also well re-
searched, particularly in terms of increasing productivity, 
reducing absenteeism, improving social constructs and 
networks, and reducing health care costs [19].

The American College of Sports Medicine (ACSM) 
provides recommendations to maintain the levels of phys-
ical activity associated with the benefits [1]. A recently 
published guidance by the WHO emphasizes these rec-
ommendations while encouraging people also to focus on 
the precautions [31]. The use of such guidelines in differ-
ent countries should be adapted to take into account the 
physical health indicators of the population, the impact of 
daily activity, and gender-age characteristics. 

Body composition and wellness. The assessment of the 
detailed body composition analysis (BCA) adds to ex-
plain physiological functions and their disturbances [17]. 
It has been included in all textbooks of medical physi-
ology, primarily with references to water and electro-
lyte imbalance disorders. As noted in the researches of 
Charikleia, Michels Stavrou’s water homeostasis has been 
overlooked, despite the widespread epidemic of our time, 
obesity [4,13,21]. The assessment of body composition is 
extremely important for the diagnosis of individual and 
population nutritional status and for the establishment of 
appropriate clinical-nutritional approaches [18]. Accord-
ing to the WHO, wellness involves more than the absence 
of illness, which means that the absence of illness is one 
of the prerequisites for wellness. Given the growing em-
phasis on lifestyle-related wellbeing, the focus has shifted 
from the treatment of disease to the prevention and pro-
motion of health. Bioelectrical impedance analysis (BIA) 
is an important instrument for health professionals. Its use 
can provide reliable data on body composition, in addition 
to complementary data on the clinical course of patients 
observed in the medium- and long-term [12]. Many stud-
ies conducted in numerous countries (Japan 2011, Massa-
chusetts 2011, Benin Republic 2012, South Africa 2013) 
show that physical activity has the ability to influence 
multiple dimensions of wellness, leading to a fundamen-
tal improvement in overall wellness [5,9,27,29].

Stress resistance and body composition. If the usually 
strictly limited range of optimal adaptation is exceeded, 
the organism experiences a more or less strong physiolog-
ical strain that manifests itself as stress [14]. Exercise is 
associated with less subjective stress, a finding observed 
in numerous populations, from athletes to older adults to 
veterans with post-traumatic stress disorder [26]. As men-
tioned in the research of Farr JN (2017) and Stefanaki C 
(2016), stress and body composition affect not only the 
adult population but also younger people. Therefore, it is 
extremely important to determine the impact of stress on 
the developing muscular system and skeleton of children 
and adolescents, as it has been shown that the character-
istics of osteosarcopenic obesity exist in younger popula-
tions [6,22]. There is initial evidence to support the stress-
modulating effect of regular moderate exercise [7]. 

Endothelium function and body composition. The nor-
mal endothelium plays a key role in the regulation of vas-
cular tone and in preventing the progression of athero-
sclerosis through the production and release of both con-
tracting and relaxing factors [28]. There are few studies 
that explored the relationship of body composition indices 
with calculated cardiovascular (CV) risks and biochemi-
cal markers of CV-risk [24,25]. A large body of evidence 
shows that overweight and obesity are associated with a 
cardiometabolic burden. Regular PA has been repeatedly 
shown to be an independent factor in the primary pre-
vention of cardiometabolic disorders and atherosclerosis 
[10,23]. 

The aim of the present study is to investigate the body 
composition, stress resistance, endothelial function and 
wellness in different groups of daily physical activity in 
the population of Yerevan city, Republic of Armenia. The 
results enable the development of targeted prevention 
measures to reduce health risks.

Material and methods. A cross-sectional study of 
2000 participants (829 men and 1171 women) aged 10-
90 years was conducted in Armenia between March 2018 
and January 2020. For the analysis of body composi-
tion, stress resistance, endothelial function and wellness, 
all participants were divided into three subgroups based 
on their daily physical activity level (i) H (high level, 
n=275; 45.8% male, 54.2% female), (ii) M (moderate 
level n=1130; 42.4% male, 57,6% female) and (iii) L (low 
level, n=595; 37,6% male, 62,4% female). In addition, we 
investigated the indicators for specific age groups [10-
20), [21-30), [31-40), [41-50) and [51-90) in our dataset. 
The age groups were selected based on the experience of 
the study by Althoff, T. et all [2] 

We applied the Multiscan BS_OXI instrument to mea-
sure the indicators.This method requires registration age 
to measure the indicators based on age-related physiologi-
cal characteristics. That is, the scores are within the nor-
mal range, at the border or there are violations are mea-
sured based on age. 

The physical activity level was noted according to the 
requirements of the Multiscan BC-OXI program meth-
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odology. We investigated (i) the stress resistance, endo-
thelium function and wellness scores depending on the 
range of body composition indicators, (ii) the frequency 
of encounters with different ranges of body composition 
according to the physical activity level and (iii) the impact 
of physical activity on the indices of stress resistance of 
endothelium, body composition and wellness in male and 
female groups. We also assessed the nature and intensity 
of the relationship between the body composition index 
and stress resistance, as well as changes in endothelial and 
wellness indicators.

The inclusion criteria for participation in the study were 
a healthy health status, absence of medication, a high, 
moderate or low level of physical activity and the consent 
of the participants. The exclusion criteria were related 
to comorbidities that could bias the results (diseases di-
agnosed during decompensation or medications taken at 
the time) and minimal or professional levels of physical 
activity. All participants signed a subscription agreement 
before the experiment. In the case of minors, the agree-
ment was signed by the parents.

Endothelium, stress and wellness measurements: Mul-
tiscan BC-OXI is a modern portable wellness screening 
systems and individualised wellness program. The new 
products are based on Bio-Impedance Spectroscopy, Gal-
vanic Skin Response, Heart Rate Variability and Digital 
Pulse Wave Analysis .The endothelium, stress resistance 
and wellness scores of the Multiscan BC-OXI analyser 
are rated on a scale from 100 (excellent) to 0 (bad) with 
a gradation of normal, critical ranges and disorders. The 
methodology of assessing daily PA through the Multi-
scanBC-OXI program indicates the minimal, low, moder-

ate, high and professional athlete, bodybuilder levels. In 
our study, we excluded participants with minimal and 
professional levels of physical activity. For the study, 
statistical analysis was carried out using the primer of 
Stanton A. Glantz’s Biostatistics Version 4.03. The t-
test was also applied to the analyses of (i) stress re-
sistance, endothelium and wellness scores depending 
on the range of body composition indicators, (ii) the 
frequency of encounters with different ranges of body 
composition according to the daily activity level and 
(iii) the impact of daily physical activity on the indices 
of stress resistance of endothelium, body composition 
and wellness in male and female groups. The Pearson 
correlation method was used for the analyses compar-
ing the two regression lines between A. body compo-
sition and stress resistance, B. body composition and 
endothelium, and C. body composition and wellness in 
different groups of physical activity.

Results and discussion. To our knowledge, this was 
the first study to examine the evaluation of the influence 
of body composition on stress resistance, endothelial 
function and wellness indicators according to the level of 
physical activity and gender in the Armenian population.

Among the participants in the experiment, 1090 had 
a critical body composition score and 910 had a normal 
score. None of the participants had a body composition 
disorder․ 

The analyses of stress resistance, endothelium and well-
ness scores depending on the range of body composition 
indicators are shown in Table 1. The physiological indi-
cators of physical health in different age groups are pre-
sented in Table 2.

Table 1. Assessment of stress resistance, endothelium and wellness scores depending 
on the range of body composition indicators

Indicators

Body composition
Critical range 

n=1090
Normal range

n=910
P±m P±m

Stress resistance 61.7±0.3* 59.4±0.3* t=5, P=0.000

Endothelium 67.9±0.4** 66.8±0.5** t=1.7, P=0.082

Wellness 75.3±0.3* 83.9±0.2* t=22, P=0.000
* P≤ 0.05; ** - P ≥0.05

Table 2. Age-related features of the studied indicators of physical health

Age n
Indicators

M±SD
Stress esistance Endothelium Body composition Wellness

10-20 182 60.4±11.0 82.3±5.6 84.12±9.5 84.5±5.6 
21-30 744 41.4±20.0 64.6±22.2 77.9±10.8 82.1±7.4 
31-40 576 50.0±15.6 73.5±13.0 80.1±9.1 80.5±8.4 
41-50 263 60.4±9.9 80.3±9.0 75.8±11.0 82.6±5.2 
51-90 235 60.1±10.0 66.7±13.1 74.3±11.7 78.51±5.41 
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The results of the study showed that the stress resistance 
index was significantly higher in participants with a critical 
(low) body composition score (t=5, P=0.000) and the well-
ness index was significantly higher in participants with 
a normal body composition score (t=22, P=0.000). The 
effect of different levels of body composition on the en-
dothelial function was unreliable in the compared groups 
(t=1.7, P=0.082). From this, it can be assumed that a low 
body composition score does not affect stress resistance, 
moreover, it is higher in the group with a low body com-
position score, but it negatively affects the wellness index.

The results of the age group analysis showed that the 
average indicators of physiological indicators vary de-
pending on the age. A low level of stress resistance in-
dicator was detected in the 21-30 years, group, low level 
of endothelium indicator - in the 21-30 and 51-90 years 
groups, low level of body composition - in the 41-50 and 
51-90 years groups and low level of wellness indicator- 
in the 51-90 years group. Based on this, we consider it 
appropriate to take into account these indicators for the 
development and implementation of health and wellness 
programs in different age groups. Moreover, correlations 
between body composition and stress resistance was as-
sessed according to the degree of physical activity as well 
as between body composition and endothelium function 
depending on the level of daily physical activity.

Our study showed that the relationship of the body com-
position with stress resistance, endothelial function and 
wellness among the population of the city of Yerevan is 
subject to change depending on the degree of physical ac-
tivity and gender. These results of our study also showed 
that appropriate health and fitness programs should be 
included among women in order to improve their body 
composition and wellness indicators, and in men to in-
crease their stress resistance index.

It is undeniable that advances in the measurement, 
evaluation and analysis of body composition have con-
tributed enormously to our knowledge of human biology 
[20]. Body composition analysis methods are now widely 
used to characterise the state of health, i.e. nutritional sta-
tus, metabolic rates and cardiometabolic risk factors [8]. 
However, further  research is necessary to find out what 
causes high stress resistance in the presence of a low body 
composition and to determine the impact of body compo-
sition ranges on various health indicators, including stress 

resistance, endothelium function and wellness score, as 
well as to create recommendations and implement appro-
priate health and fitness programs for the Armenian popu-
lation based on these results.

Based on the results of the Student’s t-test body compo-
sition, the normal range score was significantly higher in 
all groups compared to the critical range group (high level 
(t=29, P=0.000), moderate level (t=21, P=0.000) and low 
level (t=27, P=0.000). However, the score of the normal 
range of body composition was higher in the high physi-
cal activity group than in the moderate and low activity 
groups (Table 3).

The impact of daily physical activity on the indices 
of stress resistance, endothelium, body composition and 
wellness in male and female groups is shown in Table 4. 

By the results of data analysis: (i) in high physical activ-
ity group the stress resistance and wellness average scores 
were significantly higher in the female group (t=2, p=0.02 
and t=4, p=0.000 accordingly), the body composition aver-
age score was significantly higher in the male group (t=8, 
p=0.000) and the average score of the endothelium func-
tion between male and female groups was insignificant 
(t=1, p=0.1). (ii) In the moderate physical activity group the 
stress resistance average score was significantly higher in 
the female group (t=4, p=0.000) and the endothelium, body 
composition, wellness average scores were significantly 
higher in the male group (t=3, p=0.01, t=17, p=0.000 and 
t=17, p=0.000 accordingly). (iii) In the low physical activity 
group, the stress resistance score was significantly higher in 
the female group (t=3, p=0.005), the body composition aver-
age score was significantly higher in the male group (t=19, 
p=0.000) and the average score of the endothelium function 
and wellness scores between male and female groups were 
insignificant (t=1, p=0.5 and t=0.3, p=0.7) accordingly.

Thus, regardless of the level of physical activity, the rate 
of stress resistance was significantly higher among women, 
and the rate of body composition among men. With moder-
ate physical activity, endothelial function և wellness indices 
were significantly higher in the male group.

Physical activity is considered an important indicator of 
health, therefore, from an epidemiological point of view, 
it is essential to identify the amount of physical activity 
that a population performs at a given time, in order to es-
tablish the need to implement promotional strategies [16]. 

The results of our study, conducted in the Armenian 
Table 3. The frequency of encounters with different ranges of body composition according to the daily activity level

Daily physical activity level groups

 Body composition
Critical range
score=40-80

Normal range
score =80-100

Total N n P±m n P±m

Group 1 - High level 275 24 73.5±0.6* 251 92.9±0.2* t=29 (P=0.000)

Group 2 - Moderate level 1130 667 75.3±0.4* 463 86.5±0.3* t=21 (P=0.000)

Group 3 - Low level 595 399 72.6±0.4* 196 88.6±0.3* t=27 (P=0.000)
* - P≤ 0.05; ** - P ≥0.05
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population, showed that health and fitness programs 
should be included among women in order to improve 
their body composition and wellness indicators, and in 
men to increase the stress resistance index.

The assessment of the nature and intensity of the rela-
tionship between the body composition index and stress 
resistance changes in endothelial parameters and wellness 
is presented in Table 5. and Fig. 1.

Table 4. The impact of daily physical activity on the indices of stress resistance, 
endothelium, body composition and wellness in male and female groups (M±m)

Indicators
Daily physical activity level

High level
Total n=275 Male n=126 Female n=149

Stress resistance 58.4±1.0* 61.5±0.8* t=2, p=0.02
Endothelium 80.4±0.8** 81.9±0.6** t=1, p=0.1

Body composition 94.4±0.3* 88.5±0.6* t=8, p=0.000
Wellness 83.6±0.4* 86.4±0.4* t=4, p=0.000

 Moderate level
Total n=1130 Male n=479 Female n=651

Stress resistance 58.9±0.5* 61.2±0.4* t=4, p=0.000
Endothelium 74.5±0.6* 72.3±0.5* t=3, p=0.01

Body composition 85.7±0.4* 75.6±0.4* t=17, p=0.000
Wellness 85.4±0.3* 78.0±0.3* t=17, p=0.000

Low level
Total n=595 Male n=224 Female n=371

Stress resistance 60.3±0.7* 62.7±0.5* t=3, p=0.005
Endothelium 79.0±0.7** 78.3±0.6** t=1, p=0.5

Body composition 86.1±0.5* 71.8±0.5* t=19, p=0.000
Wellness 80.3±0.8** 80.0±0.5** t=0.3, p=0.7

* - P≤0.05; ** - P≥0.05 

Table 5. The nature and intensity of the relationship between the body composition index and stress resistance, 
tendothelial function and wellness in male and female groups (according to the physical activity level)

Correlation between body composition and stress resistance depending on the level of daily physical activity
Physical 

activity level
Male Female Combined group

N R P n r P n r P
High 126 0.24 0.000* 149 0.28 0.000* 275 0.29 0.000*

Moderate 479 0.007 0.9*** 651 0.01 0.86*** 1130 0.06 0.12***
Low 224 0.15 0.02* 371 0.08 0.15*** 595 0.03 0.52***

Correlation between body composition and endothelium depending on the level of daily physical activity
Male Female Combined group

N R P n r P n r P
High 126 0,03 0,7*** 149 0,08 0,3*** 275 0,09 0,1***

Moderate 479 0,08 0,177*** 651 0,3 0,001* 1130 0,06 0,146***
Low 224 0,4 0,000* 371 0,3 0,000* 595 0,17 0,000*

Correlation between body composition and wellness depending on the level of daily physical activity
Male Female Combined group

N R P N r P n R P
High 126 0,33 0,000* 149 0,09 0,26*** 275 0,09 0,1***

Moderate 479 0,21 0,000* 651 0,45 0,000* 1130 0,01 0,000*
Low 224 0,45 0,000* 371 0,5 0,000* 595 0,1 0,007*

* - 99% or more confidence, ** - 95% or more confidence, *** - unreliable correlation
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                 Male   Female   Combined groups

Fig. 1 Comparison of the two regression lines between A. Body composition and stress resistance, 
B. Body composition and endothelium and C. Body composition and wellness. 

The correlations in in males are presented in blue, females in red and in the combined group in black lines

The correlation between body composition and stress 
resistance was assessed according to the degree of physi-
cal activity. It was found that in the group of high physi-
cal activity there was a correlation of significant weak 
intensity between body composition and stress resistance 
in the male (Rxy=0.24, p=0.000) and female (Rxy=0.28, 
p=0.0000) group. In the case of low physical activity, a 
reliable weak correlation was registered only in the male 
group (Rxy=0.15, p=0.02).

The correlation analysis between body composition 
and endothelium function depending on the level of daily 
physical activity showed that in the low physical activ-
ity group was a significant correlation between the body 
composition index and the change in the endothelium (in 
the male group Rxy=0.4, p=0.000, in the female group 
(Rxy=0.3, p=0.000). In the moderate physical activity 
group there was a significant correlation only in the fe-
male group (Rxy=0.3, p=0.001).

After analysing the correlation between the body com-
position and the wellness index in participants with dif-
ferent levels of physical activity, it was found that in the 
group of high physical activity, the correlation was direct-
ly proportional in the male group (Rxy=0.33, p=0.000), 
and in the case of participants with moderate and low 

physical activity, the correlation was directly proportional 
in male and female groups. Male and female adults differ 
not only in body size, but also in body composition.

Our research showed that the relationship of body com-
position with stress resistance, endothelial function and 
wellness among the population of the city of Yerevan sub-
ject to change depending on the degree of physical activ-
ity and gender.

Conclusion. Our study showed that the relationship of 
the body composition with stress resistance, endothelial 
function and wellness among the population of the city 
of Yerevan is subject to change depending on the degree 
of physical activity and gender. The results of our study 
also showed that appropriate health and fitness programs 
should be included among women in order to improve 
their body composition and wellness indicators, and in 
men to increase their stress resistance index. Taking into 
account the peculiarities of impact of different physical 
activity levels on the physical health of the Armenian 
population, it is necessary to develop national recom-
mendations and guidelines on physical activity in differ-
ent gender and age groups, which should also be aimed 
at preventing diseases. However, further research is rec-
ommended to determine the impact of body composition 
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ranges on various health indicators, including stress resis-
tance, endothelium function and wellness score, as well 
as to create recommendations and implement appropriate 
health and fitness programs for the Armenian population. 
For this aim, it is also essential to conduct a study in dif-
ferent age groups to expand the impact of daily physical 
activity and body composition on the indicators of physi-
cal health. Therefore, we should unite education, health 
and fitness experts to make recommendations for main-
taining levels of physical activity associated with global 
benefits, according to gender and age.
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SUMMARY

EVALUATION OF BODY COMPOSITION INFLU-
ENCE ON STRESS RESISTANCE, ENDOTHELIAL 
FUNCTION AND WELLNESS INDICATORS AC-
CORDING TO PHYSICAL ACTIVITY LEVEL AND 
GENDER IN YEREVAN, REPUBLIC OF ARMENIA

1Macheiner T., 2Muradyan A., 3Mardiyan M., 
4Sekoyan E., 1Sargsyan K.

1International Biobanking and Education, Medical Uni-
versity of Graz, Austria; 2Armenian State Institute of 
Physical Culture and Sport, Department of Physical Re-
habilitation; Yerevan State Medical University, 3Depart-
ment of Public Health and Health Organization, 4Depart-
ment of Rehabilitation, Physiotherapy and Sports Medi-
cine, Armenia

Determining the influence of body composition on 
stress resistance, endothelial function and wellness and as 
a function of daily physical activity level and gender is 
of great medical-preventive importance․ The aim of this 
study was to analyse the influence of body composition on 
the stress resistance, endothelial function and wellness in 
different physical activity groups. A cross-sectional study 
was conducted with 2000 participants (829 men and 1171 
women) aged 10-90 years. The Multiscan BS_OXI instru-
ment was applied to measure the integral indicators․ For 
the study, statistical analysis was performed using Primer 
of Biostatistics version 4.03 by Stanton A. Glantz. Data 
analysis showed: (i) in the high physical activity group 
there was a significantly weak correlation between body 
composition and stress resistance in male (Rxy=0.24, 
p=0.000) and female (Rxy=0.28, p=0.0000) groups. In the 
case of low physical activity, a reliable weak correlation 
was registered only in the male group (ii) in the low phys-
ical activity group, there was a significant correlation be-
tween the body composition index and the change in the 
endothelium in the male (Rxy=0.4, p=0.000) and female 
group (Rxy=0.3, p=0.000) and in the group of participants 
with moderate physical activity, there was a significant 
correlation only in female group. (iii) In the high physical 
activity participant group, the correlation between body 
composition and wellness index was directly proportional 
in the male group (Rxy=0.33, p=0.000); in moderate and 
low physical activity, the correlation was directly propor-
tional in the male and female groups. 

Thus, our study showed that the association of body 
composition with stress resistance, endothelial function 
and well-being depends on the level of physical activity 
and gender. However, further research is recommended 
to determine the influence of body composition ranges on 
various health indicators and to make recommendations 
and implement appropriate health and fitness programmes 
for the Armenian population, which should also focus on 
disease prevention.
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РЕЗЮМЕ

ОЦЕНКА ВЛИЯНИЯ СОСТАВА ТЕЛА НА 
СТРЕССОУСТОЙЧИВОСТЬ, ФУНКЦИЮ ЭН-
ДОТЕЛИЯ И ПОКАЗАТЕЛИ САМОЧУВСТВИЯ 
В ЗАВИСИМОСТИ ОТ УРОВНЯ ФИЗИЧЕСКОЙ 
АКТИВНОСТИ И ПОЛА 

1Мачейнер Т.Ф., 2Мурадян А.Е., 3Мардиян М.А., 
4Секоян Э.С., 1Саргсян К.В.

1Международный биобанкинг и образование, Медицин-
ский университет Граца, Австрия; 2Армянский государ-
ственный институт физической культуры и спорта, 
кафедра физической реабилитации; Ереванский госу-
дарственный медицинский университет им. М. Гераци, 
3кафедра общественного здоровья и организации здра-
воохранения, 4кафедра реабилитации, физиотерапии и 
спортивной медицины, Республика Армения

Определение влияния состава тела на стрессоустой-
чивость, функцию эндотелия и самочувствие в зави-
симости от уровня ежедневной физической активно-
сти и пола имеет большое лечебно-профилактическое 
значение. 

Целью данного исследования явился анализ влия-
ния состава тела на стрессоустойчивость, эндотели-
альную функцию и самочувствие в различных груп-
пах физической активности. 

Проведено перекрестное исследование с участием 
2000 жителей г. Еревана (829 мужчин и 1171 женщи-
на) в возрасте от 10 до 90 лет. Для измерения инте-
гральных показателей применялся прибор Multiscan 
BS_OXI, статистический анализ проводился по прай-
меру биостатистики версии 4.03 Stanton A Glantz. 

Анализ данных показал, что в группе с высокой 
физической активностью наблюдалась достоверно 
слабая корреляция между составом тела и стрессо-
устойчивостью среди мужчин (Rxy=0,24, р=0,000) и 
женщин (Rxy=0,28, р=0,0000). В случае низкой фи-
зической активности достоверная слабая корреляция 
зарегистрирована только в мужской группе. В группе 
с низкой физической активностью установлена досто-
верная корреляция между индексом состава тела и из-
менением эндотелия в мужской (Rxy=0,4, р=0,000) и 
женской группах (Rxy=0,3, р=0,000), а в группе участ-
ников с умеренной физической активностью досто-
верная корреляция выявлена только в женской груп-
пе. В группе участников с высокой физической актив-
ностью корреляция между составом тела и индексом 
wellness была прямопропорциональна в мужской 
группе (Rxy=0,33, p=0,000), а в случае умеренной и 
низкой физической активности корреляция была пря-
мопропорциональна в обеих группах. 

Авторы рекомендуют проведение дальнейших ис-
следований для определения влияния диапазона со-
става тела на различные показатели здоровья, а также 
для разработки рекомендаций и соответствующих оз-
доровительных и фитнес-программ, направленных на 
профилактику заболеваний.

reziume

sxeulis Semadgenlobis gavlenis Sefaseba 
stresmedegobaze, endoTeliumis funqciasa da 
TviTSegrZnebis maCveneblebze fizikuri aqti-
vobis donesa da sqesze damokidebulebiT

1t.maCeineri, 2a.muradiani, 3m.mardiiani, 
4e.sakoiani, 1k.sargsiani

1saerTaSoriso biobankingi da ganaTleba, 
gracis samedicino universiteti, avstria; 
2somxeTis fizikuri aRzrdisa da sportis 
saxelmwifo instituti, fizikuri reabili-
taciis kaTedra; erevnis m.geracis saxelo-
bis saxelmwifo samedicino universiteti, 
3sazogadoebrivi janmrTelobisa da jandac-
vis organizaciis kaTedra, 4reabilitaciis, 
fizioTerapiisa da sportuli medicinis 
kaTedra, somxeTis respublika

kvlevis mizans warmoadgenda sxeulis 
Semadgenlobis gavlenis analizi stresme-
degobaze, endoTeliumis funqciasa da TviT-
SegrZnebis maCveneblebze sxvadasxva fizi-
kuri aqtivobis jgufebSi.
Catarebulia jvaredini kvleva q.erevnis 10-

90 wlis asakis 2000 macxovreblis monawi-le-
obiT (829 mamakaci, 1171 qali). integra-luri 
maCveneblebis gazomvisaTvis gamoyenebuli 
iyo mowyobiloba Multiscan BS_OXI, statisti-
kuri analizi Catarda Stanton A Glantz-is bio-
statistikuri versiis 4.03-is praimeriT.
monacemebis analizma aCvena, rom maRa-

li fizikuri aqtivobis jgufSi aRiniSne-
ba sarwmunod susti korelacia sxeulis 
Semadgenlobasa da stresmedegobas Soris 
mamakacebsa (Rxy=0,24, р=0,000) da qalebSi 
(Rxy=0,28, р=0,0000). dabali fizikuri aq-
tivobis SemTxvevaSi sarwmuno susti ko-
relacia daregistrirda mxolod mama-
kacebis jgufSi. dabali fizikuri aqtivo-
bis jgufSi dadgenilia sarwmuno korela-
cia sxeulis Semadgenlobis indeqssa da 
endoTeliumis cvlilebebs Soris mamaka-
cebsa (Rxy=0,4, р=0,000) da qalebSi (Rxy=0,3, 
р=0,000), xolo zomieri fizikuri aqtivo-
bis pirebis jgufSi sarwmuno korela-
cia gamovlinda mxolod qalebis jgufSi. 
maRali fizikuri aqtivobis pirebSi kore-
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lacia sxeulis Semadgenlobasa da well-
ness indeqss Soris mamakacebis jgufSi iyo 
pirdapirproporciuli (Rxy=0,33, p=0,000), 
xolo zomieri da dabali fizikuri aqti-
vobis jgufebSi korelacia orive jgufSi 
iyo pirdapirproporciuli.
avtorebi rekomendebulad Tvlian kvle-

vebis gagrZelebas sxeulis Semadgenlo-
bis gavlenis diapazonis gansazRvrisaTvis 
janmrTelobis sxvadasxva maCvenebelze, aseve, 
daavadebaTa profilaqtikaze orientire-
buli rekomendaciebis da Sesabamisi gama-
jansaRebeli da fitness-programebis Se-
muSavebisaTvis.

ВЛИЯНИЕ МЕТФОРМИНА НА ДИАМЕТР И КОЛИЧЕСТВО РАЗРЫВОВ 
ДНК ЛИМФОЦИТОВ КРОВИ ПРИ ОЖИРЕНИИ

1Кудабаева Х.И., 1Космуратова Р.Н., 1Базаргалиев Е.Ш., 2 Шагатаева Б.А.

Западно-Казахстанский медицинский университет имени Марата Оспанова, 
1кафедра внутренних болезней №1; 2кафедра оториноларингологии, офтальмологии, Актобе, Казахстан 

Глобальная эпидемия ожирения нарастает почти во 
всех странах мира и в будущем ожидается ее даль-
нейший рост. По последним данным, около полуто-
ра миллиарда человек на планете имеют избыточную 
массу тела. Согласно ближайшим прогнозам к 2025 
году распространенность ожирения достигнет 18% 
среди мужчин и превысит 21% среди женщин [12]. Во 
всем мире ожирение признано ведущей проблемой, 
на решение которой в развитых странах мира направ-
лены многочисленные национальные программы.

Причины эпидемии ожирения носят многофактор-
ный характер. В основе ожирения отмечается слож-
ное взаимодействие предрасполагающих эндогенных 
и экзогенных факторов. Необходима ранняя диагно-
стика патологических состояний, ассоциированных 
с ожирением, для их своевременного лечения и про-
филактики тяжелых осложнений. Снижение массы 
тела у людей с ожирением позволяет существенно 
улучшить состояние и функции всех органов и систем 
организма [7,10]. 

Тот факт, что не у всех людей, подвергающихся 
воздействию одних и тех же факторов риска окру-
жающей среды, развивается ожирение, подтверж-
дает гипотезу о существовании основных гене-
тических и эпигенетических факторов. Имеются 
убедительные доказательства того, что влияние 
питания может вызывать изменения в метилирова-
нии ДНК, предрасполагающие к ожирению и свя-
занными с ним сопутствующими заболеваниями. 
Особенностью избыточной массы тела и ожирения 

является образование активных форм кислорода и 
цитокинов, которые приводят к повреждению ге-
нетического материала [1]. Наиболее серьезной 
формой повреждения ДНК являются двунитиевые 
разрывы ДНК (double–stranded, DSB). Окислитель-
ный стресс и воспаление, обычно возникающие при 
ожирении, могут вызывать повреждение ДНК и ин-
гибировать механизмы ее репарации. Накопление 
повреждений ДНК может привести к повышенной 
частоте мутаций и изменить экспрессию генов, что 
ведет к нарушению клеточного метаболизма. По-
вреждение ДНК, связанное с ожирением, может 
способствовать росту рака, способствуя пролифера-
ции и миграции раковых клеток, а также устойчи-
вости к апоптозу. Оценка повреждения ДНК и/или 
нарушений в репарации ДНК может быть потенци-
ально полезной для оценки риска и профилактики 
метаболических нарушений, связанных с ожирени-
ем, а также рака [1,5]. Анализ очагов γ–H2AX явля-
ется чувствительным маркером повреждения ДНК 
и доказано, что он выявляет двунитиевые разрывы 
при низких уровнях повреждения ДНК и служит 
ценным инструментом для оценки генотоксичности 
[9,13]. 

Метформин широко используется для лечения диа-
бета и ожирения. В последнее время появляется все 
больше доказательств его противоракового действия. 
Данные, в основном, получены в результате обсерва-
ционных исследований, поэтому имеется недостаточ-
но информации о механизмах действия [4,6]. 


