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Abstract: This study assessed the clinical and metabolic characteristics of
metabolic syndrome in individuals with excess body weight and obesity. The study
included 34 men and 77 women aged approximately 39 years who were examined
for anthropometric and biochemical parameters. Increasing body mass index was
accompanied by greater total body fat, higher waist-to-hip ratio, and increased
abdominal fat accumulation. Men demonstrated more frequent abdominal obesity,
dyslipidemia, and fatty liver, while women showed a gradual increase in metabolic
abnormalities with increasing body mass index. The findings indicate that
metabolic syndrome develops through different combinations of metabolic
components and requires early identification and correction of excessive body
weight and obesity.
Keywords: metabolic syndrome; obesity; excess body weight; abdominal obesity;
dyslipidemia.
KIMHUKO-METABOJIMYECKHUE OCOBEHHOCTHU
METABOJIMYECKOI'O CUHJAPOMA Y JIUII C U3BBITOUYHOM
MACCOMH TEJIA U O’)KUPEHUEM
XycannoBa MyHupa AjumepoBHa
ACCHCTEHT Kadeapbl NPoneaeBTUKYA BHYTPEHHHUX 00J1e3Hel
CamapkaHICKuil TOCyIapCTBEHHbIH MeIMIMHCKN YHUBEPCUTET
AHHOTauMs: B uccienoBaHny U3ydeHbl KIMHUKO-META00IUYECKUe 0COOEHHOCTH
MeTabOIMYECKOTO CHHAPOMA y JIMI[ C M30BITOYHOM MAacCoil Tela M OXHPEHUEM.

O6cnenoBanbl 34 My>K4uH U 77 *KEHIIMHBI B BO3pacTe OKoJio 39 JIeT ¢ OLEHKOU
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aHTPOTNIOMETPUUYECKUX U OMOXMMHUYECKHUX MoKazareneil. C yBelnyeHHeM HHIEKCa
MacChl Tella BO3pacTalid COJEp>KaHue OOIIEro KUpa, OTHOIICHHE OKPYXHOCTH
TaIUH K OKPY>KHOCTH Oeliep U BBIPAXKEHHOCTh a0IOMUHAIBHOTO KUPOOTIOKEHUSI.
Y MyX4HMH dYaile BBIABISUIMCH a0JOMUHAIBHOE OXUPCHHUE, JUCIUMUAIECMUS H
KUPOBOM TemaTo3, TOT/a KaK y KEHIIWH C YBEJIHMUYEHHEM HWHACKCa MacChl Tefa
MOCTENEHHO BO3pacTaja YacTora Meradosnyeckux HapyueHui. I[lomyuyeHHble
pe3yNbTaThl TMOKA3bIBAIOT HEOOXOAMMOCTh PAHHErO BBISBICHHUS KOMITOHCHTOB
MeTabOIMYECKOTO CHHIPOMA M CBOEBPEMEHHOW KOPPEKIIMH H30BITOYHOW MAacChI
Tea U OXKUPECHHUS.

KiaroueBbie cjioBa: MeTa0OIMYECKUM CHUHIPOM; OKHMpEHHE; M30bITOYHAs Macca
Tena; abJOMUHAIBHOE OKUPEHUE; TUCITUTTUICMHUSL.

Introduction: Metabolic syndrome is a multifactorial condition in which excess
adiposity is accompanied by disturbances of carbohydrate and lipid metabolism,
elevated blood pressure, and changes in fat distribution. Its clinical significance is
determined not only by body weight but also by visceral adipose accumulation and
the number of associated metabolic abnormalities. Excess body weight and obesity
therefore require evaluation using anthropometric and biochemical parameters
rather than body mass index alone. Waist-to-hip ratio provides information about
abdominal fat distribution, while glucose, triglycerides, high-density lipoprotein
cholesterol, and liver enzymes characterize metabolic consequences. In the source
investigation, 68 men and 154 women of comparable age were examined in a
therapeutic clinic for weight reduction. Participants were categorized according to
body mass index into excess weight, first-degree obesity, and second- or third-
degree obesity. Increasing body mass index was associated with greater total body
fat and changes in waist-to-hip ratio. Metabolic syndrome components differed
across body mass categories. Abdominal obesity, dyslipidemia, hypertension, fatty
liver, and impaired carbohydrate metabolism were evaluated. Determining these
patterns may help identify individuals with greater metabolic burden before
complications develop. Early recognition of unfavorable anthropometric and

biochemical changes can support individualized weight-management strategies and
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reduce future cardiometabolic risk. Therefore, assessment of body composition and
biochemical parameters remains relevant for early risk identification.

Aim of the study: To evaluate the clinical and metabolic characteristics of
metabolic syndrome in individuals with excess body weight and obesity and to
determine the relationship between increasing body mass index and the distribution
of major metabolic abnormalities.

Materials and methods. The investigation included 111 individuals with excess
body weight or obesity: 34 men and 77 women admitted to a therapeutic clinic for
weight reduction. Mean age was comparable, 39.44+1.3 years in men and 39.2+0.9
years in women. Anthropometric assessment included body weight, height, waist
circumference, hip circumference, and skin-fold thickness. Measurements were
recorded with accuracy of 0.5 cm for linear dimensions and circumferences, I mm
for skin folds, and 0.1 kg for body weight. Body fat percentage was determined by
bioimpedance using an OMRON device. Body mass index was calculated as
weight in kilograms divided by height in meters squared. Participants were
classified as excess weight (BMI 25-29.9 kg/m?), first-degree obesity (30-34.9
kg/m?), or second- and third-degree obesity (>35 kg/m?). Fat distribution was
assessed using waist-to-hip ratio; abdominal obesity was defined as >0.9 in men
and >0.85 in women. Biochemical assessment included fasting glucose, aspartate
aminotransferase, alanine aminotransferase, total cholesterol, high-density
lipoprotein cholesterol, and triglycerides. Measurements used enzymatic methods
on a Photometer 5010 analyzer. Fatty liver was identified by ultrasound and
biochemical assessment. Metabolic syndrome components included abdominal
obesity, dyslipidemia, arterial hypertension, and impaired carbohydrate
metabolism. Statistical analysis used Statistica 6.0, with analysis of variance,
Student’s t-test, chi-square, and Mann—Whitney tests as appropriate. The same
assessment framework was applied to characterize relationships between
increasing body mass index and metabolic syndrome manifestations in both groups

across all BMI categories and both sexes.
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Results. Increasing body mass index was accompanied by accumulation of body
fat in both sexes. Among women, BMI increased from 27.14+0.18 kg/m? in the
excess-weight group to 32.45+0.16 kg/m? with first-degree obesity and 40.7+0.79
kg/m?* with second- or third-degree obesity. Body-fat percentages were
33.35+0.41%, 39.04+0.35%, and 44.07+0.60%, respectively, with significant
differences at p<0.01. In men, BMI values were 28.73+0.33, 32.644+0.29, and
41.1£0.95 kg/m?, while body-fat percentages were 24.27+1.23%, 29.35+0.68%,
and 35.5+0.7%. Waist-to-hip ratio reached 1.00+£0.01 in men with advanced
obesity and 0.85+0.01 in women. Abdominal obesity occurred in 13%, 35%, and
48% of women versus 70%, 78%, and 89% of men across BMI categories.
Dyslipidemia occurred in 18%, 14%, and 38% of women and 40%, 52%, and 79%
of men. Hypertension increased from 7% to 16% and 43% among women and
from 20% to 30% and 49% among men. Fatty liver was detected in 3%, 8%, and
29% of women and 30%, 30%, and 40% of men. Men had higher fasting glucose
in the highest BMI category, higher ALT, higher triglycerides, and lower HDL
cholesterol. In women, increasing BMI was associated with higher fasting glucose,
ALT, and triglycerides and lower HDL cholesterol. Three to four metabolic
syndrome criteria occurred in 40% of men with advanced obesity, whereas women
more commonly had zero or one criterion. Hypercholesterolemia remained
frequent across BMI categories and showed no consistent statistical dependence on
obesity severity. Notably.

Conclusions: Excess body weight and obesity were associated with progressive
accumulation of total and abdominal adipose tissue and a greater number of
metabolic abnormalities. The highest BMI categories demonstrated unfavorable
changes in glucose, triglycerides, HDL cholesterol, and liver enzymes, together
with increased frequencies of hypertension, dyslipidemia, abdominal obesity, and
fatty liver. Abdominal obesity and dyslipidemia were particularly frequent among
men, while women showed a gradual increase in several abnormalities as BMI

increased. Three to four metabolic syndrome criteria were present in 40% of men
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with second- or third-degree obesity. These findings support early anthropometric
and biochemical screening and timely weight-management interventions.
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