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Abstract

Introduction. Nowadays, metabolic syndrome continues to be a significant challenge in medicine. Experts from the
World Health Organization have called metabolic syndrome (MetS) “the pandemic of the 21st century.” MetS is one of the
cardiometabolic risk factors with a high prevalence in the adult population and a high cost to public health systems
worldwide. The prevalence of MetS is very high: according to WHO, the incidence of MetS among adults is 20-40% and may
increase by 50% in the next 20 years. The most threatening complications closely related to metabolic syndrome are
cardiovascular diseases and type 2 diabetes mellitus. Due to the high prevalence of metabolic syndrome, its early detection
is of great importance for the timely initiation of the prevention of complications.

Aim. To study the association between the main lifestyle and socio-demographic factors and the risk of developing
metabolic syndrome.

Material’s and method. The present study is part of a large metabolic syndrome research project in Turkestan city
(AP19676909) “Investigation of genetic aspects of nutrition, lifestyle and compliance of patients with metabolic syndrome in a
10-year prospective study”. The sample consisted of 552 patients from the attached population of the outpatient clinic of the
H.A. Yasavi International Kazakh-Turkish University. Individuals with acute conditions requiring emergency care, chronic
severe decompensated conditions were not included in the study.

Results: The final patient sample was 549 patients, as study participants without data on any of the sociodemographic
factors and any of the lipid and carbohydrate metabolism parameters were excluded from the analysis. The association
between the presence of MetS and lifestyle indicators, including time spent sitting during the working day and physical
activity, was assessed using multivariate logistic regression analysis. After adjusting for the potential confounding factors,
such as gender, smoking, and alcohol consumption, the association between MetS and the sitting time during the working
day was maintained statistical significance. In contrast, the adjusted logistic regression analysis revealed a statistically
significant inverse relationship between the metabolic syndrome and level of physical activity.

Conclusion: The results of our study suggest a significant role for modifiable risk factors, such as a sedentary lifestyle and the
level of physical activity, in the development of metabolic syndrome among our study participants. Personalized management tactics
for patients with metabolic syndrome, by correcting modifiable lifestyle factors, can help prevent complications.

Keywords: metabolic syndrome, physical activity, lifestyle, sedentary behavior.
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AkTyanbHOCTb. Ha cerogHsWwHWA geHb MeTabonuyeckuin CUHAPOM OCTAeTCs akTyanbHOW npobnemon MeauuuHbI.
OkcnepTbl BceMupHoi opraHusaLnmmn 30paBooxpaHeHns Hassanu metabonuyeckuit cuHgpom (MC) «nangemuen XXI Bekay.
Metabonuyeckuin cuHgpom (MC) sBnsietcs ogHAM U3 kapauomeTtabonmyeckux (PakTopoB puCKa, WMEHOLMM BbICOKYHO
pacnpoCTPaHEHHOCTb CPeAM B3POCIIOr0 HACENEHUS 1 BbICOKYK CTOMMOCTb ANS CUCTEM OBLLECTBEHHOTO 34paBOOXPaHEHMS
BO BceM mupe. 1o gaHHbiM BO3 vactota MC cpeaw B3pocnoro Hacenenust coctasnsieT 20-40% v MOXET yBENUYNTLCA Ha
50% B Grmxaiwwve 20 net. Hanbornee rpo3HbIMU OCNIOXHEHWUSIMU, TECHO CBS3AHHBIMK C METABONMYECKUM CUHLPOMOM,
ABMAKTCH CEPAEYHO-COCYaUCTble 3aboneBaHus 1 caxapHbli auabet 2 Tuna. B cBS3W ¢ BbICOKOW PacnpOCTPaHEHHOCTbIO
MeTabonmMyeckoro CMHOPOMa ero paHHee BbiSBMEHWE MMeeT BOMblioe 3HayeHue ANS CBOEBPEMEHHOW MPOUNAKTUKM
OCMOXHEHWH.

Llenb: N3yuntb cBA3b Mexay OCHOBHbIMM (hakTopamu obpasa Xw3Hu 1 coumanbHo-gemorpacnieckumm gaxkropamu ¢
PUCKOM pa3BuTHsi METabonNMYecKoro CHApoMa.

Matepuansl u MeToabl: HacTosee uccrefoBaHue SBASETCA 4aCTbl0 HAYYHOr0 NPOEKTa MO M3YUYEHWHO
meTabonuueckoro cuHapoma B ropoge TypkeCTaH «M3yyeHnWe reHeTUYeckux acnekToB nuTaHus, obpasa XW3HU W
KOMMMAEHTHOCTW NaLMEHTOB ¢ MeTabonuyeckum cuHapomom B 10-neTHem npocnekTuBHOM uccnenosaHumy (AP19676909).
Bribopky coctaBunm 552 nauueHTa u3 NPUKPENMEHHOrO HaceneHus MOMMKMMHUKM MeayHapoOHOro Kasaxcko-TypeLKoro
yHuBepcuTeTa umeHn X.A. Acasu. B nccnenoBaHue He BKIHYANMUCh NALMEHTBI C OCTPbIMU COCTOSHUAMM, Tpebytowmmn
HEOTNOXHOW MOMOLLW, XPOHUYECKAMM TSKEMbIMIA AEKOMMNEHCUPOBAHHBIMI COCTOSHUSMA.

Pesynbtatbl: OkoHyaTenbHas BblbOpka nauMeHTOB coctaBuna 549 4ernoBek, Tak Kak Y4aCTHMKW, Y KOTOPbIX
OTCYTCTBOBaMM [aHHbIE MO OJHOMY W3 couuanbHO-Aemorpacuyeckux chaktopos, nubo no OfHOMY M3 MapameTpoB
MIUMWBHOTO W YIMEBOAHOTO OOMeHa ObiMu WCKMIYEHbl W3 CTaTUCTMYECKOro aHamm3a. CBAsb Mexay Hammumem
MeTabonn4eckoro cuHApoOMa W nokasatensamu obpasa XU3HW, BKIOYas Bpems, NPOBEAEHHOE cuas B TeyeHue pabouyero
OHSI, (DU3NYECKYI0 aKTMBHOCTb, Dbina OLEHEHA C MOMOLLbKD MHOTOMEPHOTO JIOrUCTUYECKOTO PErpeccOHHOr0 aHanwusa.
BbisiBneHa nonoxutensHas accouuauns mexay mMetabonmyekum CMHAPOMOM W BPEMEHEM, MPOBEAEHHBIM Cuas, KOTopast
COXpaHsina CTaTMCTMYECKYD 3HAYMMOCTb MOCIE KOPPEKLUMM Ha MOTEeHUMarnbHble KOH(hayHaUHT aKTopbl, TakMe Kak mor,
KypeHue 1 ynoTpebnenue ankorons. Hanpotws, B pesynbTaTe CKOPPEKTMPOBAHHOTO PErPECCHOHHOMO aHanu3a 6Obina
obHapyXeHa CTaTUCTUYECKM 3Hauumas obpaTHas CBSi3b METAbONMYECKOTO CUHOPOMA C YPOBHEM (DU3NIECKON aKTUBHOCTHY.

BbiBoabl: Pe3ynbTaThl MCCNENOBaHWS YKasblBalOT Ha 3HAYWTENbHYID PoMfb MOAMUUMPYeMbIX (DaKTOpOB pucka
(ManonoaBwxKHbIA 06pa3 XM3HK, YPOBEHb (PM3MYECKON aKTUBHOCTM) B pasBUTUM METabonMYeckoro CMHAPOMA B HaLlen
BbibOpKke. [lepcoHann3vpoBaHHAs TakTUKA BEAEHUS MaUMEHTOB C MeTabonMyeckuM CUHZPOMOM MyTEM KOPPEKLMN
MoamduLMpyeMbix hakTopoB 06pasa ku3Hu MOXeT NOMOYb NPEAOTBPATUTL OCITOXHEHNS.

Kntovesble cnoea: memabonuyeckuli cUHOPOM, ¢husudyeckas akmugHoCmb, 06pa3 XU3HU, ManonodsuxHbil obpa3s
JKU3HU.
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©3ekTiniri. Kasipri Tan1a MeauumHaga MeTabonmamaik CMHAPOM e3ekTi Macene Gonbin Tabbinaabl.  dyHWexysinik
LEHCaynblk CaKTay YiibIMbIHbIH, Capaniubinapbl MeTabonuamaik cuHapomabl «XX| facblpAbld, NaHLeMMsCHI»  gen
cunatTagsl. Metabonuamaik cHapoM - epecek nomynsuMsnap apacbiHha Tapanybl Xofapbl XaHe Oykin anem 6oiibiHwa
KOFamMIbIK JEeHCaymnblK CakTay XyMenepi ylUiH Xofapbl WhiFbiHOapbl 6ap kapanomeTabonukanbik Kayin akTopnapblHbIH,
Gipi. OOY nepektepi BonbiHwa epecek nonynsauuaga MC xwiniri 20-40% kypaigbl, an keneci 20 xbinga on 50% apTybl
MyMKiH. ATanfaH CMHOPOMMEH Thbifbl3 DainaHbICTbl aCKbIHyNapbl Kypek-KkaH Tamblpfiapbl aypynapbl XeHe 2 TUATI KaHT
pvabeTi 6onbin Tabbinagsl. MeTabonmamaik CUHOPOMHbIH, XXOFapbl XWifikTe TapanyblHa BainaHbICTbl OHbl €PTE aHblKTay
ackbIHynapabl yakTbinbl anfblH any yLUiH yrkeH MaHpl3a ue.

3epTTeyAiH Makcatbl: Herisri emip CanTbl (pakToprnapbl XoHe aneyMeTTik-gemorpacuanbik akTopnapbl MeH
MeTabonmkanblk, CUHAPOMHbIH, JaMy kayni apacbiHaasbl 6ainaHbICTbl 3epTTey.

3epTTeyain, MaTepuangapbl MeH agictepi. byn 3eptrey TypkicTaH KanacbiHaafbl MeTabonukanbik, CUHAPOMAb
3epTTey XeHiHaeri «10 Xbinablk NPOCMEKTUBTI 3epTTeyae MeTabonmukanblk CMHAPOMbI Gap HaykacTapAblH, TaMakTaHy
epeKLLEeNiKTEPIH, eMip CaNnTblH XaHE KOMMNAEHTTINIKTIH, reHeTUKarnblK acnekTinepiH septrey» (AP19676909) atThl x06aHbIH,
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Gip Oeniri 6onbin Tabbinagbl. Ipiktemere X.A. Acayn aTbiHOasbl Xanbikapanblk Kasak-Typik YHUBEPCUTETiHiH, eMxaHacbiHa
TipkenreH xanbikTaH 552 agam KaTbICTbl. 3epTTeyre LyFbin KOMEKTI KQXKET eTeTiH Keen Xargannapsbl, Co3blnMans! aybip
AeKOMMeHcaumsnanFaH xargannapel 6ap agamgap kateicnagp!.

Hatuxeci: [MauneHTTepain, KopbIThiHAbI ipikTemeci 549 apamabl kypadbl, cebebi aneymetTik-gemorpacuanbik
hakTopnapablH, HemMece nUNUATEP MeH KeMipcynap anmMacyblHblH, NapameTprepiHin, Oipi OoiibiHWA AepeKTepi KOk
KaTbICyLWbINap CTaTUCTMKaNbIK TanaayaaH anbiHbin Tactangbl. Metabonukanbik CMHOPOM XeHe eMip canTbl KepceTkiluTepi
apacblHaarbl GainaHbiC, COHbIH, iLWiHAE XyMbIC KyHi OObl OTbIPY YakbiTbl, duaukanblk OenceHainik, ken enwemai
NOTUCTUKArbIK, PerpeccusnblK Tanaay apkpiibl 6aranaHgbl. MeTabonumkanblik, CUHAPOM MeH OThIPY YaKkbiTbl apacblHAarbl
oH, GalnaHbIC aHblKTangpl, ON XbIHbIC, TEMEKI LIEry XaHe anKkoronbfi TyTbiHY CUSAKTbI MOTEHUManbl KOH(ayHAUHT
bakTopnapra Ty3eTy KacafaHHaH KeWiH CTaTUCTUKaNblK MaHpI3AblNblFbiH  CakTan kangbl. KepiciHwe, Ty3eTinreH
NOTUCTUKArbIK, perpeccusnblk, Tangay HaTwkeciHoe Metabonukanbik CUHOPOM XaHe (usmkanbik 6enceHainik aeHreni
apacbliHga CTaTMCTUKANbIK MaHbl3abl kepi 6ainaHbIChl aHblKTanabl.

KopbITbiHAbL: 3epTTey HaTkeciHOe 0i3diH, ipikTeMe KaTbiCylwbinapbiHaa MeTabonukanbik, CUMHOPOM AamybiHAa
peTTeneTiH Kayin aktopnapbl (OTbIpPbIKLWbI eMip CanTbl, (usnkanbik, 6enceHainik OeHreii) CTaTMCTUKANbIK, MaHbi3abl
peniH kepceTTi. MeTabonukanbik CMHAPOMbI 6ap nauueHTTepae peTTeneTiH eMip canTbl (akTopnapbiH Ty3eTy apKbibl
XEKENeHZIpinreH TakTUKaHbl yCTaHy ackbIHynapablH, anfblH anya KeMeKTeCceai.

Tytindi ce3dep: MemabonukanbIk CUHOPOM, hu3ukanbik 6esceHdinik, emip canmbl, OMbIPbIKWAI OMID Canme!.
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Introduction significant impact on health outcomes associated with the
Chronic non-communicable diseases are now a  metabolic syndrome [4].
prevalent global health problem. According to the World According to a study conducted between 2012 and

Health Organization, non-communicable diseases, including 2014 in the Southern region of Kazakhstan, the prevalence
cardiovascular disease (CVD), diabetes and obesity, are ~ of MetS was 23.9% (95% Cl 18.6-29.2) among men and
now responsible for about two thirds of deaths worldwide  21.8% (95% CI 18.5-25.2) among women. The authors of
outcomes [9]. the study explained this finding by changes in diet and
In recent years, metabolic syndrome (MetS) has  physical activity due to the fairly rapid economic
become a major global health problem and has attracted  development of Kazakhstan. They concluded that this high
much attention because it is strongly associated with  prevalence of MetS is alarming and calls for increased
various mortality[17]. preventive measures. The authors also emphasized the
Although different criteria for verification are used, the  need for further research into the risk factors that contribute
major components of MetS, including abdominal obesity,  to MetS in Kazakhstan, particularly lifestyle factors such as
dyslipidemia, arterial hypertension, and insulin resistance,  diet and physical activity. They suggested that this research
are to some extent related to sedentary lifestyle [6]. could provide a basis for targeted interventions to reduce
Along with the current trend of obesity worldwide, the  the prevalence of this condition. Thus, the problem of MetS
rapid increase in the incidence and prevalence of MetS  does not lose its relevance, it requires a more detailed
represents a major public health challenge that requires  study of risk factors for the development of this pathology in
prompt and effective plans to address it [10]. each population. The study of the role of modifiable risk
Each component of the metabolic syndrome benefits to  factors deserves special attention, as the main preventive
some extent from physical activity. Given that the  measures should be directed at them. In view of the above,
prevalence of the metabolic syndrome and its individual ~ the aim of our study was to investigate the association
components has increased significantly in recent decades,  between the main lifestyle and socio-demographic factors
international guidelines call for greater efforts to reduce the ~ and MetS.

incidence of this condition and its components. While Material’s and method: The present study is part of a
physical activity that results in improved physical fitness  large metabolic syndrome research project in Turkestan city
cannot be expected to normalize insulin resistance, lipid “Investigation of genetic aspects of nutrition, lifestyle and

abnormalities or obesity, the combined effect of a set of  compliance of patients with metabolic syndrome in a 10-
factors on these risk markers has been shown to have a  year prospective study”. (AP19676909). The sample
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consisted of 552 patients from the attached population of
the outpatient clinic of the H.A. Yasavi International Kazakh-
Turkish  University. Individuals with acute conditions
requiring emergency care, chronic severe decompensated
conditions were not included in the study. Patients lacking
any of the anthropometric or clinical and metabolic
parameters were excluded from statistical analysis. The
final sample amounted to 549 patients.

The study included a questionnaire, anthropometric
data and laboratory examination. For the purposes of this
study, only the following information was used: sex, age,
data on physical activity, smoking and alcohol consumption,
as well as data on anthropometric and laboratory tests
required for MetS determination.  Anthropometric
measurements were performed according to generally
accepted requirements [2]. Waist circumference was (WC)
measured with a soft centimeter tape, and the results were
evaluated in centimeters (cm). WC was measured midway
between the last ribs and the top of the pelvis at the upper
anterior iliac crest (approximately at the level of the
umbilicus). Blood pressure (BP) was measured using a
non-automatic sphygmomanometer with the necessary
requirements for correct BP recording. According to the
results of two measurements with a 5-minute interval, the
average BP was determined.

Blood sampling for laboratory analysis was performed in
all patients from the ulnar vein after 12-hour fasting. All
laboratory tests were performed in the laboratory of the
clinic of the H.AYasavi International Kazakh-Turkish
University with obligatory external and internal control.

Biochemical studies of blood lipid spectrum parameters
included determination of total cholesterol (TC),
triglycerides (TG), high-density lipoprotein cholesterol (HDL-
C) by standard enzymatic methods on a biochemical
analyzer Cobas Integra-400 from Roche (Germany).
Fasting blood glucose was determined after 12-hour fasting
by taking capillary blood from the finger by express method
using an Optium Xceed glucometer calibrated for venous
blood plasma by Abbott Diabetes Care Ltd (UK). The
results were evaluated in mmol/L.

MetS was diagnosed according to IDF (2005) criteria:
abdominal obesity (waist circumference (WC) in men = 94
cm, in women = 80 cm) and any two of the following: 1) TG
= 1.7 mmol/L; 2) HDL-C in men < 1.03 mmol/L, in women <
1.29 mmol/L or hypolipidemic therapy; 3) CAD = 130 or DA
= 85 mm Hg or antihypertensive therapy; 4) fasting
glycemia = 5.6 mmol/L or the fact of previously diagnosed
type 2 DM [7].

Data were analyzed using the statistical software
package SPSS 25 (SPSS Inc, Chicago, IL). Quantitative
data were presented as mean values (M) and standard
deviations (SD). Two independent samples were compared
using Student's unpaired t-test. Categorical data were
presented as percentages and analyzed using Pearson's
chi-square test.

The association between the presence of MetS and
lifestyle indicators, including sitting time  during the working
day and physical activity, was assessed using multivariate
logistic regression analysis, in which MetS was used as a
binary response variable. Independent variables were
entered using the forced entry method. Gender, age,
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smoking, and alcohol consumption were also entered into
the model as potential confounding factors. Age was
entered into the regression model as a categorical variable:
<40, 40-49, 50-59, and 60+ years. Smoking and alcohol use
were entered as dichotomous variables. Unadjusted (UOR)
and adjusted (aOR) odds ratios with 95% confidence
intervals (Cl) were calculated. For ranked independent
variables, a test for linear trend was estimated by
introducing the ranked variable categories into the model as
a continuous variable. The critical level of significance (p)
for statistical hypothesis testing was taken as 0.05.

The study was approved by the ethical committee of H.
A. Yasawi International Kazakh-Turkish University (Protocol
Ne30 dated 30.05.2024y.).

Results

The final patient sample was 549 patients, as study
participants without data on any of the sociodemographic
factors and on any of the lipid and carbohydrate metabolism
parameters were excluded from the analysis.

Data from 126 men and 423 women were used for
analysis. In the study population, smokers amounted to
10.0%. The proportion of alcohol drinkers amounted to
11.1%.

Socio-demographic and clinical characteristics of the
study sample depending on gender are presented in Table
1. Statistically significant differences between men and
women were revealed in age categories (p=0.023),
smoking, and alcohol consumption. The proportion of MetS
occurrence in the studied sample was statistically
significantly (p=0.003) higher among men (52.4%)
compared to women (37.1%). Both men and women
showed comparable results in terms of time and level of
physical activity (at least 150 min per week) (Table 1). The
identified differences were taken into account in the
subsequent regression analysis.

When comparing anthropometric and basic clinical and
metabolic parameters depending on the sitting time during
the working day, statistically significant differences were
found in WC (p=0.001), thigh volume (p<0.001), body
weight (p<0.001), triglyceride levels (p=0.011) and fasting
glucose levels (p<0.001). The indicated parameters were
higher in patients who spent 5 hours or more sitting during
the day (Table 2).

To confirm the identified differences, a logistic
regression analysis was conducted, taking into account
potential confounding factors such as gender, age,
smoking, and alcohol consumption. The results of the
multivariate logistic regression analysis (Table 3)
demonstrate a statistically significant, direct proportional
relationship between sitting time and the presence of
MetS, which was maintained after adjusting for
confounding factors. (aOR=2.98, Cl=2.01-4.42; p for
trend<0.001). In contrast, a statistically significant
inversely correlation was found with physical activity level
after adjusted analysis (aOR =0.65, CI=0.43-0.88; p for
trend=0.049). Statistically significant associations were
found between the odds of having MetS according to
gender (uOR=1.86, ClI=1.25-2.78; p for trend=0.002),
alcohol consumption (UOR =2.32, Cl=1.35-3.98; p for
trend=0.002), and smoking (uUOR =1.87, CI=1.07-3.28; p
for trend=0.028) in the unadjusted analysis.
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Table 1.
Socio-demographic and clinical characteristics of the study sample.
Total Men (n=126) | Woman (n=423) p
n % n % N %
<40 84 153 |20 159 |64 151
Age 40-49 134 |244 |26 206 [108 (255 0.023
9 50-59 166 [30,2 |29 230 137 (324 '
> 60 165 30,1 |51 405 114 |27,0
, Yes 61 11,1 136 286 |25 5,9
Alcohol Consumption No 488|889 |90 714 1398 |94 1 <0.001
. Yes 55 10,0 |43 341 |12 2,8
Smoking No 494|900 83 659 |41 Jor2 | 00!
Yes 223 40,6 |66 524 157 |37,
Presence of MetS No 326 [594 |60 476 [266 [629 |00
Less than 5 hours during the|221 40,3 |47 373 174 1411
e working day
Sitting time 5 hours or more during the|328 [597 |79 [627 249 [589 |40
working day
. . . ... |No 407 |741 |87 69,0 [320 |75,7 0,164
Modergte-mtensﬂy physical activity Ves 142 1259 139 310 1103|243 1=2.207
(150 minutes per week or more) _
P=0,164
Table 2.
Anthropometric and basic clinical and metabolic parameters depending on sitting time.
L : Sitting during the working day
Clinical and metabolic parameters less than 5 hours a day 5 hours or more p
WC 93,31 (14,63) 97,39 (14,29) 0,001
Thigh volume 105,45 (11,30) 109,16 (12,15) <0.001
Body weight 74,06 (14,67) 79,41 (16,24) <0.001
SBP 122,84 (19,14) 124,42 (19,99) 0,352
DBP 79,60 (11,76) 80,06 (11,04) 0,642
TG 1,55 (0,72) 1,73(0,97) 0,011
Fasting glucose 4,94 (0,55) 6,01 (2,23) <0.001
HDL-C 1,36 (0,47) 1,28 (0,66) 0,130
LDL-C 2,74 (0,84) 3,02 (0,77) 0,272

After adjusting for the remaining potential confounding
factors, the relationship between MetS and other variables
such as gender, smoking, and alcohol consumption was not
statistically significant. This suggests a significant role for

modifiable risk factors, such as a sedentary lifestyle and
physical activity level, in the development of metabolic
syndrome in our study population. Among non-modifiable
risk factors, age remains statistically significant.

Table 3.

Binary logistic regression results: unadjusted (uOR) and adjusted (aOR) odds ratios with 95% confidence intervals

(Cl) in the study sample.

Indicator Molohgsing
uOR | 95%CiI P | aOR* | 95%Cl P

1 2 3 4 5 6 7
Sitting_time <0,001 <0.001
Less than 5 hours during the working day 1,00 |Reference 1,00 Reference
5 hours or more per day during the working day 3,06 |2,11;4,44 2,98 2,01;4,42
Moderate-intensity physical activity (150 minutes per week or more) 0,128 0,049
No 1,00 |Reference 1,00 Reference
Yes 0,74 10,49;1,09 0,65 0,43; 0,88
Gender 0,002 0,156
Woman 1,00 |Reference 1,00 Reference
Men 1,86 [1,25;2,78 1,44 0,87;2,38
Age <0,001 <0,001
<40 1,00 |Reference 1,00 Reference
40-49 224 11,12; 4,51 2,45 1,19; 5,05
50-59 461 2,37;8,97 474  [2,38; 9,44
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Continuation of Table 3.

1 2 3 4 5 6 7

> 60 741 13,80; 14,44 715 3,57; 14,32
Alcohol Consumption 0,002

No 1,00 |Reference 1,00 Reference |0,170
Yes 2,32 [1,35; 3,98 1,56 0,84; 2,90
Smoking 0,028

No 1,00 |Reference 1,00 Reference (0,177
Yes 1,87 |1,07;3,28 1,58 0,79; 3,19

Note - * adjusted odds ratios were calculated with adjustment for age, gender, smoking and alcohol consumption

Discussion

The results obtained from our study are similar to those
of other similar studies. Lack of physical activity and poor
cardiorespiratory fitness are consistently associated with an
increased risk of chronic diseases, including type 2 diabetes
and cardiovascular disease [13].

Exercise has well-described cardiovascular benefits and
has been shown to improve biomarkers of MetS by
reducing body weight, waist circumference and blood
pressure, as well as improving circulating lipids and glucose
profiles [8].

In combination with diet, physical activity is more
effective in MetS compared to exercise alone or diet alone
(67.4%, 23.5%, and 35.3%, respectively. The effect of a
structured combined exercise program on weight loss is
presumed to increase with prolonged exercise [11].

The Centers for Disease Control and Prevention (CDC)
and American College of Sports Medicine (ACSM)
guidelines recommend that all adults engage in at least 30
minutes of moderate-intensity physical activity per day to
prevent chronic diseases, including type 2 diabetes and
cardiovascular disease. These recommendations also
emphasize the presence of physical activity, also its
intensity and regularity. The findings suggest that men with
sedentary lifestyles are more prone to metabolic syndrome
than men who adhere to the CDC-ACSM
recommendations, i.e., those who engage in at least 3 h-kg-
1 of at least moderate-intensity physical activity or physical
activity. An active lifestyle controls low plasma high-density
lipoprotein cholesterol (HDL-C) levels and reduces weight,
hypertriglyceridemia, and arterial hypertension [19].

New evidence shows that reducing a sedentary lifestyle
may also reduce metabolic risk. The American Diabetes
Association and similar organizations in other countries
have recently added recommendations for sedentary
lifestyle to their Physical Activity Guidelines Activity Tracker-
Based Metrics as Digital Markers of Cardiometabolic Health
in Working Adults: Cross-Sectional Study [13].

A recent prospective cohort study involving 16,209
participants in Amsterdam, the Netherlands, showed that
the prevalence of MetS in Dutch origin was 20.6% for men
and 9% for women; whereas for participants of African
Surinamese origin, the prevalence was 15.4% for men and
14.9% for women [15].

A cross-sectional study of 1,000 people aged 20 to 70
years living in an urban area in northern Iran found that high
FA (compared with low FA) was inversely associated with
MetS similar to a large study of 10,367 participants aged
37-66 years conducted in Poland. Also found that
participants who reported low FA levels had a higher risk of
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MetS than those who reported high FA levels. Moreover, a
recent study involving 4865 adults in China found that
higher levels of moderate and severe physical activity and
total physical activity were associated with a lower risk of
MetS [20].

A cross-sectional study of 750 patients from central
rural India showed that physical activity was negatively
correlated with TG and TC levels but did not correlate with
HDL-CS levels [3].

Physical exercise significantly increased aerobic and
muscular endurance, muscle mass and HDL. According to
the results of a study conducted by Turkish scientists
prolonged sitting time is associated with impaired lipid
metabolism, while sufficient physical activity levels are
favorably associated with fasting fat oxidation metabolic
flexibilityin sedentary and physically inactive adults with
MetS. Although a causal relationship could not be
determined due to cross-sectional study conditions, the
results suggest that reducing sedentary lifestyle time and
increasing physical activity of even mild intensity may help
in the prevention of metabolic diseases in at-risk groups
due to their favorable effects on lipid and carbohydrate
metabolism [14].

The large geographic variation in the prevalence of
MetS emphasizes the importance of environmental and
lifestyle factors, such as excess calories in the diet and
physical inactivity, as major contributors to the disease [1].
Low physical fitness is a major risk factor for MetS and
overall mortality. Convincing evidence has shown that a
high amount of sedentary behavior is associated with an
increased risk of developing a range of chronic diseases
and mortality [12].

The WHO recommendation is to limit time in a
sedentary position in favor of even low-intensity activity.
More health benefits can be gained by being active for at
least 300 minutes per week [19]. Each clinical component of
MetS can be modified by physical activity, which is an
inexpensive and therefore readily available way to prevent
and treat metabolic syndrome [18].

Conclusion.

The results of the conducted research suggest a
statistically significant role for modifiable lifestyle factors,
such as a sedentary lifestyle and lack of physical activity, in
the development of metabolic syndrome. Personalized
management tactics for patients with metabolic syndrome,
by correcting modifiable lifestyle factors, can help prevent
complications To confirm these causal relationships, it is
necessary to conduct further research. Specifically, it would
be useful to analyze the influence of these lifestyle factors
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on changes in clinical and metabolic parameters within a
cohort over time, as part of a prospective study.
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