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ABSTRACT

Aim. To study the prevalence of abdominal obesity in young people aged 25-44 years in Novosibirsk, as well as
the prevalence of diseases and pathological conditions in individuals with abdominal obesity.

Materials and methods. We conducted a cross-sectional, population-based study of the population of Novosibirsk
aged 25—44 years. The screening examined 1,415 people, including 670 men and 745 women. For all individuals,
we evaluated the presence of such conditions as abdominal obesity (AO), arterial hypertension (AH), increased
body mass index (BMI), coronary heart disease (according to validated epidemiologic and functional criteria with
ECG findings classified according to the Minnesota Code), diabetes mellitus (DM), reduced glomerular filtration
rate (GFR), chronic bronchitis (CB), increased blood levels of total cholesterol (hypercholesterolemia) and low-
density lipoprotein (LDL) cholesterol (hyper-LDL-cholesterolemia).

Results. The prevalence of AO in the population of Novosibirsk aged 2544 years was 42.4%: in men — 42.7%,
in women — 42.1%. We found that AO had a significant direct effect on the development of AH (odds ratio
(OR) = 2.550, 95% confidence interval (CI) 1.899-3.422, p = 0.0001), CB (OR = 1.830, CI 1.326-2.527, p =
0.0001), hypercholesterolemia (OR =1.486,CI1.193-1.851, p=0.0001), hyper-LDL-cholesterolemia (OR =1.527,
CI 1.222-1.907, p = 0.0001) and a reverse effect on reduced GFR (OR = 0.603, CI 0.427-0.852, p = 0.004). In
the male population under 45 years of age, AO had a significant direct effect on the development of AH, CB,
hypercholesterolemia, and hyper-LDL-cholesterolemia. In the female population under the age of 45, AO had a
significant direct effect on the development of DM, AH, CB, and hyper-LDL-cholesterolemia and a reverse effect
on the reduced GFR development.

Conclusion. Therefore, in the young Siberian population under 45 years of age, abdominal obesity is associated
with the development of common diseases and pathological conditions.

Key words: abdominal obesity, population under 45 years of age, arterial hypertension, chronic bronchitis, hyper-
cholesterolemia, diabetes mellitus.
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PacnpocTtpaHeHHOCTb 3a60/1€BaHMi1 M MAaTO/IOrMYECKUX COCTOAHUM
Yy MO/10AbIX /t0AeN AO 45 /NeT ¢ abaOMUHa/IbHBIM OXXUpeHuem B Cbupu

ParuHo 10.U., XyaakoBa A.[l., CtpiokoBa E.B., leHncosa [1.B., Lllep6akoBa J1.B.

Hayuno-uccrnedosamenvcruil uncmumym mepanuu u npo@uiaxmuyeckoi meduyunst — uiuan PedepanvHo2o uccie-
dosamenvckoeo yenmpa « Ancmumym yumonozuu u eenemuxu Cubupckozo omoenenusi Poccuiickou akademuu Hayry
(HUUTIIM — ¢punuan HL{ul” CO PAH)

Poccus, 630089, e. Hosocubupck, yn. b. boecamxosa, 175/1

PE3IOME

Hesan — u3ydyeHue pacupoCTPaHEHHOCTH a0JOMUHATIBHOTO oxupeHus (AO) B MOMyJNIAIMHA MOJOMABIX JFOeH 25—
44 netr r. HoBocubupcka, a Takke pacmpoCTPaHEHHOCTH TEPANIeBTUYCCKUX 3a00JCBaHUI M MATOJOTHYECKHUX CO-
crostHui y i ¢ AO.

Marepuajbl 1 MeToabl. [IpOBECHO OJHOMOMEHTHOE MOIYJISLMOHHOE OOCienoBaHHe HaceneHus 25-44 ner
r. HoBocubupcka. Ha ckpuannre o6cnenosanst 1 415 yenosek, n3 Hux 670 myxunH (47,3%) u 745 xenumH (52,7%).
BepeMeHHBIC U KEHIIMHBI B JEKPETHOM OTITYCKE HE BKJIIOYAIIMCh B MCCIIE0BaHUE. Y 00CIeyeMbIX OLICHUBAIOCH
HaJM4YUe TakuX 3a00JeBaHMN M MATONOTHMYECKHX COCTOSHMH, kak AO, aprepuanpHas runeprensus (Al),
MOBBILICHHBIH HHAEKC MACChI TeJIa, HIleMUYeckas 60Je3Hb cepla (10 BaTMAN3UPOBAHHBIM ATHIEMHOTIOTHYECCKUM
U (DYHKLIHOHAJIBHBIM KPUTEPHUSIM C paclIn(poBKOH JIEKTPOKApAHOTrpaMMBbI 10 MUHHECOTCKOMY KOJLY), CaXapHbIi
nuabet (CJ1), cHmkeHHast CKOPOCTh KityOoukoBoid pubrpanuu (CK®), xporndeckuit 6poHxut (Xb), MOBBIIICHHBII
ypoBeHb B kpoBu o0mero XC (rumepXCemus), moBbeimeHHbN ypoBeHb B kposu XC-JIHIT (runepX C-JIHI Temust).

Pe3yabTatshl. Pacnpoctpanennocts AO B nomymsuu 25-44 net r. HoBocubupceka coctaBuina 42,4%, y My »KIuH —
42,7%., y xenmuH — 42,1%. OGHapy>keHo, 4To B MOJI0A0H momyssiiuu 10 45 neT AO oka3bIBaeT MPSMOE BIUSHUE
Ha pasButue Al (otHomeHue mancos (OLL) 2,550, 95%-it nosepurenpHblil nHTEpBaI (95%-it 1) 1,899-3,422,
p =0,0001), Xb (OLI = 1,830, 95%-i#1 1IN 1,326-2,527, p = 0,0001), runepXCemuu (OLL = 1,486, 95%-i1 1
1,193-1,851, p = 0,0001), runep-XC-JIHITemun (OIL = 1,527, 95%-it AU 1,222-1,907, p = 0,0001), obpatHoe
BIMsAHUE Ha pa3Butue cHkeHHod CK® (OLLU = 0,603, 95%-it AN 0,427-0,852, p = 0,004). B my»xckoii momy-
nsamuu 10 45 net AO okasbiBaeT npsimoe BiusHHE Ha pasButue Al', Xb, runepXCemuu, runep-XC-JIHIIemun.
B xenckoii nomyssinuu 10 45 net AO okaspiBaeT npsmoe BiusHue Ha passutue CJ1, A, XB, runep-XC-JIHIlemun,
1 oOpaTHOe — Ha pa3BuTHE CHIKEHHOI CKD.

3akmouenue. Takum 06pa30M, B IOITYJISIAU 10 45 et aGI[OMI/IHaJ'IBHOG OXXHUPCHUEC aCCONUMPOBAHO C Pa3BUTUEM
pacnpoCTpaHCHHBIX TEPAIEBTHUICCKUX 3a00JIEBaHUI M TATOJIOTMYECKUX COCTOSIHHM.

KroueBble ci10Ba: ab0MHHAIBHOE OKHPEHHE, NOMYJISNNS B Bo3pacTe /10 45 JeT, apTepuaibHasi THIIEPTeH3HS,
XPOHHIECKHH OPOHXUT, TUIIEPXOJIECTEPUHEMHS, CaXapHbIH 1HadeT.

KondaukT nHTEpecoB. ABTOPHI 3asBISAIOT 00 OTCYTCTBHH KOH(IMKTa HHTEPECOB, CBSI3aHHBIX C MyOIHKaLueH
HACTOALICH CTaTbH.

Hcrounuk ¢punancupoBanus. VccrienoBaHue BHIIIOJIHEHO B paMKaxX OIO/UKETHOW TEMbI IO TOCYAAPCTBEHHOMY
3amanuio Ne AAAAA 17-117112850280-2, cratuctuueckass oO6paboTka M aHaNINW3 MaTepuaia MPOBENCHBI NPH
(dbuHaHCOBO# MoIEepKKe rpaHTa Poccuiickoro HayuHoro donma Ne 21-15-00022.

CooTBercTBHE NPUHIUNAM 3THKHA. OT BCEX JHUI MOJIYYeHO WH(POPMHUPOBAHHOE COrIacke Ha 0OCIIeIoOBaHHE 1
00paboOTKy HepCOHANBHBIX JaHHBIX. VccnenoBanue 0100peHO JIOKaIbHBIM 3THYecKuM komuretoM HUUTIIM —
¢ummana Uul" CO PAH (mporokon Ne 6/2013 ot 25.06.2013).

Jast murupoanusi: Paruno F0.U., Xyasxosa A./l., Crprokosa E.B., [lenucosa /I.B., lllepbakosa JI.B. Pacripo-
CTPaHEHHOCTH 3a00JIEBaHUN U TATOJIOTMYECKUX COCTOSHUN Y MOJIOJBIX JII0Ie 10 45 neT ¢ abJOMUHAIbHBIM 0XKHU-
pernem B Cubupu. broremens cubupcrou meouyunst. 2021; 20 (4): 39-48. https://doi.org/10.20538/1682-0363-

2021-4-39-48.
INTRODUCTION
Currently, obesity is a topical issue worldwide. Recent research on abdominal obesity (AO)
The disease is associated with progressive spread around the world has been devoted to the study of
and severe complications, which often cause death its impact on endocrine and cardiovascular pathol-
of patients at a young age [1, 2]. ogies [3-5].
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Recent studies show that visceral adipose tis-
sue serves not only for accumulation of ener-
gy substrates. It is also a kind of endocrine gland
producing many different substances, which act
at both local and systemic level. The products of
adipocyte (visceral adipose tissue cells) secretion are
hormones (leptin, adiponectin, and resistin), proin-
flammatory cytokines (tumor necrosis factor-alpha,
interleukin (IL)-6, IL-8, etc.), and proteins of the re-
nin-angiotensin system. Some of them are involved
in the complement system and vascular hemosta-
sis (plasminogen activator inhibitor-1 and others)
[6-9]. Based on the known pathological effects of
various biological substances secreted by visceral
adipocytes, an increased blood level of adipokines/
cytokines in AO is assumed to be a significant etio-
pathogenetic link in the development of many com-
mon diseases and pathological conditions.

Novosibirsk (Russian Federation) shows high
prevalence of AO and metabolic syndrome (MS)
in the population over 45 years of age [10]. The
problem of AO is poorly studied in the young wor-
king-age population of reproductive age. Therefore,
the study is dedicated to the prevalence of AO in
the population of Novosibirsk aged 25-44-years, as
well as to the prevalence of diseases and pathologi-
cal conditions in individuals with AO.

MATERIALS AND METHODS

A cross-sectional, population-based study of
the population of Novosibirsk was carried out. The
study was approved by the local Ethics Committee
at IIPM — Branch of IC&G SB RAS (Protocol No.
6/2013 of 25.06.2013). To build a population sam-
ple, we used a database of the Territorial Federal
Compulsory Medical Insurance Fund for persons
aged 25-44 years in one of the districts of Novo-
sibirsk. The district was typical in terms of indus-
trial, social, population, demographic, and transport
structures and the level of population migration.
Using a random number generator, a random repre-
sentative sample of 2,500 people was built. Young
age groups are known to be among the most rigid
ones regarding response, so methods of gradual
epidemiological stimulation were used: mail invita-
tions, phone calls, information messages in the mass
media. 1,415 people were examined at the scree-
ning — 670 men (47.3%) and 745 women (52.7%).
The study did not include pregnant women and wo-

men on maternity leave. The response was 56.6%.
An informed consent to the examination and person-
al data processing was obtained from all individuals
participating in the study.

A team of doctors trained in standardized epidemi-
ological screening methods conducted the screening
procedure. The survey program included demogra-
phic and social data collection, a survey on smoking
habits and alcohol use, a socioeconomic survey, a
dietary survey, history of chronic diseases and med-
ication use, Rose questionnaire, anthropometry, trip-
licate measurement of blood pressure (BP), spirome-
try, an ECG with findings interpreted according to the
Minnesota code, etc.

Waist circumference (WC) was determined with
a measuring tape applied horizontally in the middle
between the lower edge of the costal arch and the
sacral part of the ilium. AO was determined with
WC =94 cm in men and > 80 cm in women [11, 12].
BP was measured three times with an interval of two
minutes on the right arm in a sitting position after
a S5-minute rest using an automatic digital blood
pressure monitor Omron MS5-1 (Japan). The ave-
rage value for 3 measurements was registered. Ar-
terial hypertension (AH) was determined at systolic
blood pressure (SBP) > 140 mmHg and / or diastolic
blood pressure (DBP) > 90 mmHg [12]. The body
mass index (BMI) was calculated using the formula
I = m/h2, where m — body weight (kg), # — height.
BMI was considered increased at > 25 kg/m? [12].
Individuals who smoked at least one cigarette a day
were considered smokers.

The epidemiological diagnosis of coronary ar-
tery disease (CAD) was made using validated epi-
demiological (the Rose Angina Questionnaire) and
functional criteria (an ECG with findings classified
according to the Minnesota Code (MC)). We used
the following ECG determination of CAD based on
the mentioned MC classification system for electro-
cardiographic findings (WHO guidelines):

— ECG changes indicative of new ischemia (new
ST-T changes or new left bundle branch block
(LBBB) — the Minnesota codes: ST-depression 4.1;
4.2; ST-elevation 9.2; LBBB 7.1);

— development of pathological Q waves in the
ECG (the Minnesota codes: 1.1.1-1.2.5, 1.2.7), in-
cluding the absence of unequivocal pathological Q
waves in the first ECG or in the set of ECGs followed
by a record with a pathological Q wave, or any Q
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wave in leads V2-V3 = 0.2 s, or a QS complex in
leads V2 and V3, 0or Q= 0.03 sand = 0.01 mV deep,
or a QS complex in leads I, II, aVL, aVF or V4-V6
in any two leads of a contiguous lead grouping (1,
aVL, V6: V4-V6: 11, 111, aVF).

Diabetes mellitus (DM) was established accor-
ding to the epidemiological criteria at fasting plasma
glucose levels > 7.0 mmol/l [13] and/or normogly-
cemia in individuals with a medical history of es-
tablished DM. The glomerular filtration rate (GFR)
was calculated using the CKD-EPI formula (Chronic
Kidney Disease Epidemiology Collaboration), which
takes into account race, sex, age, and serum crea-
tinine [14]. A decrease in the GFR was recorded at
GFR < 90 ml/min/1.73 cm?, GFR was considered
normal at GFR > 90 ml/min/1.73 cm?. Microalbumi-
nuria was not determined.

The WHO Respiratory Diseases questionnaire
and the European Community Respiratory Health
Survey (ECRHS) were used to detect respiratory
symptoms. The epidemiological diagnosis of chro-
nic bronchitis (CB) was established in the presence
of cough with mucus for at least three months a
year or if there was a medical history of the disease.
In addition, the respiratory function was studied
with the help of spirometry according to the recom-
mendations for performing spirometry on the Spiro
USB Micro spirometer (Medical Limited, Great
Britain).

Three reproducible attempts were selected for
the analysis. The spirometry results were recorded
and processed by the Spida 5 PC-based diagnostic
software. We selected the best parameters of forced
expiratory volume in 1 second, forced vital capaci-
ty, and their ratio to assess the respiratory function.
The calculation of the respiratory function indi-
ces was carried out using comparative equations
of proper values obtained in the Third Natio-
nal Health and Nutrition Examination Survey
(NHANES III) [15].

A single blood sampling from the ulnar vein
was performed on an empty stomach after 12-hour
fasting. Blood parameters of the lipid profile, glu-
cose, and creatinine were measured by the enzyma-
tic method using standard TermoFisher reagents on
the automatic biochemistry analyzer KoneLab 30i
(Finland). Conversion of serum glucose to plasma
glucose was performed according to the formu-
la: plasma glucose (mmol/l) = —0.137 + 1.047 x

serum glucose (mmol/l). The values > 5.0 mmol/l
were considered increased blood levels of to-
tal cholesterol (hypercholesterolemia), the values
> 3.0 mmol/l were considered increased blood levels
of LDL-C [12].

Statistical processing of the obtained results
was performed using the SPSS software package
(version 13.0). In the tables and text, the obtained
data are presented as absolute and relative values n
(%) for categorical variables and as Me (Q,,; O..)
for continuous variables due to non-normal distri-
bution of most variables. The Kolmogorov — Smir-
nov test was used to check the normality of distri-
bution. The nonparametric Mann — Whitney U-test
was used to assess the differences between two
independent samples. The Pearson’s chi-squared
test was used to compare the differences between
the sets of data. Associations were evaluated with
the help of multiple logistic regression analysis,
performed under the following conditions: the de-
pendent variable is dichotomous; independence
of observations; absence of multicollinearity, i.e.,
situations when the independent variables strongly
correlate with one other (» > 0.9); the linear depen-
dence between each independent variable and the
logarithm of the odds ratio (OR) (log odds); inde-
pendence of the residuals. The results of the mul-
tiple logistic regression analysis were presented as
OR and 95% confidence interval (95% CI) for OR.
The critical significance level of the null hypothesis
(p) was equal to 0.05.

RESULTS

1,415 individuals were examined, and AO was
determined in 600 people (42.4%). 286 of the 670
examined men had AO (42.7%) and 314 of the 745
examined women had AO (42.1%). The preva-
lence of AO in the population of Novosibirsk aged
2544 years was 42.4%: 42.7% in men and 42.1%
in women.

Table 1 shows the characteristics of the studied
factors depending on the presence of AO in the po-
pulation of Novosibirsk aged 25—44 years. The indi-
viduals with AO, both men and women, demonstra-
ted higher values of SBP, DBP, hip circumference
(HC), BMI, age, blood glucose levels, total choles-
terol, and LDL-C. Male population did not show any
differences in the blood levels of creatinine depen-
ding on the presence of AO. Female population with
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AO had lower blood creatinine levels than women
without AO.

Table 2 shows the prevalence of certain disea-
ses and pathological conditions in people under 45
years of age with AO. In the population of indivi-
duals with AO, the prevalence of DM was 2.3 times
higher, AH was 2.3 times higher, CB was 1.5 times
higher, hypercholesterolemia was 1.3 times high-
er, and hyper-LDL-cholesterolemia was 1.2 times
higher than in individuals without AO. Similar re-
sults were found in women. Thus, in women with
AO, the prevalence of DM was 13.0 times higher,

AH was 4.4 times higher, CB was 1.9 times higher,
hypercholesterolemia was 1.2 times higher, and hy-
per-LDL-cholesterolemia was 1.3 times higher than
in individuals without AO. Men showed significant
differences only for hypertension and lipid disorders.
So, in men with AO, the prevalence of hyperten-
sion was 1.8 times higher, hypercholesterolemia —
1.4 times higher, and hyper-LDL-cholesterolemia —
1.2 times higher than in men without AO. No dif-

ferences were detected in the prevalence of CAD
and reduced GFR depending on the presence of AO,
both in men and women.

Table 1
Characteristics of the studied factors depending on the presence of abdominal obesity in the population of Novosibirsk aged
25-44 years, Me (Q,; O..)
Population, n = 1.415 Men, n =670 Women, n = 745
Continuous
variables AO ectb, AO Her, AO ectb, AO Her, AO ecTb, AO Her,
n= 600 n=2815 P n=1286 n=384 P n=314 n=1431 P
123.0 116.5 128.0 122.5 118.3 110.3
SBP (114.0; 134.0) | (1075 125.5) | 21| (120.0, 137.5) | (115.5: 1315) | <01 | (109.5;120.0) | (103.5; 118.5) | <000
82.5 76.0 85.5 80.0 79.0 72.0
DBP (75.0:900) | (69.5:82.5) | 00| (795.925) | (74.5:88.0) | "0 | (720:86.0) | (66.5:77.9) | 00!
97.8 77.0 101.1 85.9 89.6 72.0
we 88.8:1035) | (71.0;85.0) | 20| (98.0:107.9) | (81.0;900) | <01 | (84.9;980) | (67.6;76.0) | 000!
5.83 5.62 5.94 5.73 5.73 5.41
Glucose 5.41:618) | (520:594) |00 (552.625) | 541:6.15 | 00| (s41.604) | (5.10:573) | 000
Total
5.14 4.83 5.27 4.87 5.01 4.78
E;‘Ocl)e“eml 452:579) | @21:543) | 0% 46s.550) | @26:550) | 00N | (439:568) | (419:539) | %00
3.26 3.02 3.34 3.15 3.15 2.89
LDL-C (2.66; 3.83) (2.45; 3.60) <0.001 (2.82; 4.01) (2.55;3.70) 0.001 (2.58;3.72) (2.36; 3.50) <0.001
.. 74.0 75.0 81.0 79.0 69.0 71.0
Creatinine | 6580y | (68.0:820) | "7 | (73.0,87.0) | (73.0:86.0) | " | (64.0,740) | (66.0:77.0) | 002
108.7 96.2 101.1 97.1 109.0 95.0
HC (104.0: 114.0) | (92.9;100.0) | 1| (104.5; 113.0)| (94.0; 100.4) | <1 | (103.8; 116.0) | (91.8:99.0) | <0001
29.50 22.60 29.90 23.78 29.0 21.78
BMI (27.07; 32.43) | (20.66:24.66) | 01 | (28.02; 32.41) | (21.85:25.57) | <001 | (25.81;32.44) | (20.00; 23.44) | <0001
39.0 35.8 38.5 35.0 39.5 36.4
Age 338;428) | (31.0:41.1) |00 330,424y | (304:404) | 00| 3as.430) | (14414 |00
Table 2
Prevalence of diseases and pathological conditions depending on the
presence of abdominal obesity in the population of Novosibirsk aged 25-44 years, %
Population, n = 1.415 Men, n =670 Women, n = 745
Categorical variables AO ( + )’ AO ( _ )’ AO ( + )’ AO ( _ )’ AO ( + )’ AO ( _ )’
n=600 | n=815 4 n=286 | n=384 p n=314 | n=431 P
Detected CAD 3.8 3.0 0.430 2.9 2.6 0.839 4.7 34 0.396
DM 3.5 1.5 0.022 49 11.0 0.260 2.6 0.2 0.004
AH 28.1 12.3 <0.0001 379 21.1 <0.0001 19.2 4.4 <0.001
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Table 2 (continued)

Population, n = 1.415 Men, n =670 Women, n = 745
Categorical variables AO (+), AO (-), AO(+), | AO(-), AO (+), AO (-),
n=600 | n=815 p n=286 | n=384 ’ n=314 | n=431 P
CB 26.5 17.7 <0.001 315 24.4 0.072 21.8 11.7 0.001
Hypercholesterolemia 56.2 43.5 <0.0001 61.4 44.7 <0.0001 51.4 42.5 0.016
Hyper-LDL-cholesterolemia 62.5 50.4 <0.0001 66.3 56.2 0.009 59.1 453 0.001
Reduced GFR 21.3 244 0.254 9.8 9.9 0.983 30.5 373 0.166

At the next stage of the study, a logistic regres-
sion analysis was performed to assess the impact of
AO on the development of diseases and pathologi-
cal conditions (Table 3). The categorical variables

of CAD, DM, AH, CB, lipid disorders, and reduced
GFR were included in individual models as depen-
dent variables, whereas AO, sex, age, and some oth-
er parameters were taken as independent variables.

Table 3

Logistic regression analysis of the impact of abdominal obesity on the development of diseases and pathological conditions
in the population of Novosibirsk aged 25-44 years

Population, n = 1,415 Men, n =670 Women, n = 745
Categorical variables
OR 95% Cl P OR 95% CI p OR 95% CI p
Detected CAD 1.158 0.624 - 2.147 0.642 | 1.048 0.384 - 2.856 0.928 1.194 | 0.538-2.652 | 0.663
DM 1.971 0.950 —4.087 0.068 | 1.255 0.545-2.890 | 0.593 | 10.765 | 1.316 —88.057 | 0.027
AH 2.550 1.899-3.422 | 0.0001 | 2.070 1.450-2.956 | 0.0001 | 4.074 | 2.343-7.082 | 0.0001
CB 1.830 1.326 -2.527 | 0.0001 | 1.655 1.069 —2.563 0.024 | 2.130 1.311-3.459 | 0.002
Hypercholesterolemia 1.486 1.193-1.851 | 0.0001 | 1.805 1.313-2.483 | 0.0001 | 1.293 | 0.957-1.746 | 0.094
Hyper-LDL-cholesterolemia | 1.527 1.222-1.907 | 0.0001 | 1.439 1.040-1.990 | 0.028 1.595 1.180-2.156 | 0.002
Reduced GFR 0.603 0.427 - 0.852 0.004 | 0.708 0.364—-1.376 | 0309 | 0.573 | 0.382-0.861 | 0.007

We found a significant impact of AO on the de-
velopment of AH in the population, including men
and women (Table 3). In the general population, age
(OR=1.089,95% CI1.062-1.117,p=0.0001), male
sex (OR =3.632, 95% C12.677-4.928, p =0.0001),
and smoking (OR = 1.689, 95% CI 1.188-2.402,
p = 0.003) significantly influenced the development
of AH along with AO. In men, only age, along with
AO, influenced the development of hypertension
(OR = 1.074, 95% CI 1.041-1.107, p = 0.0001).
In women, age (OR = 1.128, 95% CI 1.077-1.180,
p = 0.0001) and smoking (OR = 2.102, 95% CI
1.166-3.789, p = 0.014), along with AO, had a sig-
nificant impact on the development of hypertension.

We found a significant impact of AO on the de-
velopment of CB in the population, including men
and women (Table 3). In the general population, age
(OR =1.038,95% CI1.010-1.067, p = 0.008), male
sex (OR = 1.457, 95% CI 1.062-2.001, p = 0.020),
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and smoking (OR = 6.284, 95% CI 4.242-9.308,
p = 0.0001) significantly influenced the develop-
ment of CB along with AO. In men, the development
of CB was significantly influenced by age (OR =
1.040, 95% CI 1.002—1.080, p = 0.039) and smoking
(OR = 7.268, 95% CI 3.981-13.270, p = 0.0001),
along with AO. In women, only smoking, along with
AO, significantly influenced the development of CB
(OR =5.230, 95% CI 3.062-8.933, p = 0.0001).

A significant effect of AO on the development
of hyper-LDL-cholesterolemia in the population, in-
cluding men, was detected (Table 3). In the general
population, age (OR = 1.037, 95% CI 1.019-1.056,
p = 0.0001) and male sex (OR = 1.541, 95% CI
1.247-1.905, p = 0.0001) significantly influenced
the development of hyper-LDL-cholesterolemia
along with AO. In men, only age, along with AO,
influenced the development of hyper-LDL-cho-
lesterolemia (OR = 1.032, 95% CI 1.005-1.060,
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p =0.020). In women, only age had a significant ef-
fect on the development of hyper-LDL-cholestero-
lemia (OR =1.042,95% CI 1.016-1.067, p=0.001).

A significant effect of AO on the development
of hypercholesterolemia in the population, includ-
ing men, was identified (Table 3). In the general
population, age (OR = 1.046, 95% CI 1.028-1.065,
p = 0.0001) and male sex (OR = 1.310, 95% CI
1.064-1.613, p=0.011), along with AO, significant-
ly influenced the development of hypercholestero-
lemia. In men, only age, along with AO, influenced
the development of hypercholesterolemia (OR =
1.048, 95% CI 1.021-1.076, p = 0.001). In wom-
en, the development of hypercholesterolemia was
affected only by age (OR = 1.045, 95% CI 1.021—
1.069, p = 0.0001).

A significant influence of AO on the development
of DM in women was also detected (Table 3). In the
general population, the development of DM was in-
fluenced by age (OR = 1.113, 95% CI 1.045-1.185,
p = 0.001) and male sex (OR = 2.976, 95%
CI 1.440-6.151, p = 0.003); in men — only by age
(OR =1.152, 95% CI 1.065-1.247, p = 0.0001) and
in women — only by AO.

Finally, a significant reverse effect of AO on the
development of reduced GFR in the population, inclu-
ding women, was established (Table 3). In the gener-
al population, age (OR =1.083, 95% CI 1.054—1.13,
p = 0.0001) and female sex (OR = 0.183, 95%
CI 0.125-0.268, p = 0.0001), along with AO, sig-
nificantly influenced the development of reduced
GFR. In men, the development of reduced GFR
was influenced only by age (OR = 1.099, 95%
CI 1.035-1.167, p = 0.002). In women, age, along
with AO, also had a significant effect on the de-
velopment of reduced GFR (OR = 1.078, 95%
CI 1.046-1.12, p = 0.0001). No effect of AO on
the CAD development in the population, including
men and women, was found.

In the young population under the age of 45, AO
had a significant direct effect on the development of
AH, CB, hypercholesterolemia, hyper-LDL-choles-
terolemia and a reverse effect on the development
of reduced GFR. In the male population under 45
years of age, AO had a significant direct effect on
the development of AH, CB, hypercholesterolemia,
and hyper-LDL-cholesterolemia. In the female po-
pulation under the age of 45, AO had a significant
direct effect on the development of DM, AH, CB,

and hyper-LDL-cholesterolemia and a reverse effect
on the development of reduced GFR.

DISCUSSION

Our results confirming the direct effect of AO on
the AH development in young people under 45 years
of age correspond with the known data on the rela-
tionship between AO and AH, also as criteria/signs
of metabolic syndrome (MS), as well as to data from
other studies of recent years. Thus, Y. Zhao et al.
in the cohort study of rural Chinese residents of a
broad age group showed that AO increased a 6-year
risk of developing AH in both men and women [16].
J. B. Almeida et al. found that young women with
AO aged 20-59 years demonstrated a two times
higher AH prevalence than women without AO [17].

Our results regarding the direct effect of AO on
the development of CB in young people under 45
years of age do not contradict the data of other stud-
ies. E. Pekkarinen et al. concluded that even mild
AO in healthy non-smoking adults was associated
with obstructive changes in the lungs and a decrease
in the vital capacity of the lungs according to spi-
rometry [18]. Similar data were obtained by A. Va-
trella et al. in the cohort study of women in Italy
[19]. Discussing a possible mechanism of the asso-
ciation between AO and CB, it is essential to note
the etiopathogenetic synergy of proinflammatory
biomolecules secreted by visceral adipocytes in AO
and factors of chronic inflammation that potentiate
the development of chronic inflammatory diseases,
including CB [6, 20].

The obtained results regarding the direct effect
of AO on the development of lipid disorders (hy-
percholesterolemia, hyper-LDL-cholesterolemia) in
young people under 45 years of age have not come
as unexpected, since the data on the relationship
between AO and lipid disorders, also as criteria/
signs of MS, have also been known for a long time.
Z. Hertelyova et al. also found a positive associa-
tion of non-HDL-C with increased WC and BMI in
students. However, unlike us, they did not find an
association of WC with the level of total blood cho-
lesterol [21].

MS based on AO and insulin resistance is known
to play a potentiating role in the development of
type 2 diabetes. In this respect, the expected results
regarding the association of AO and DM were not
obtained, since this association was identified only
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in women. However, it should be noted that our
study determined DM only with the help of epidemi-
ological criteria (fasting plasma glucose level) [13]
and did not take into account the type of DM. In the
12-year cohort study, F. Salehinia et al. also identi-
fied an association of AO with the development of
type 2 diabetes only in women over 20 years of age,
but not in men [22].

Our results regarding the reverse effect of AO on
the development of reduced GFR in young people
under 45 years of age, including women, do not cor-
respond with the data of other studies. Several stu-
dies demonstrated a direct association of AO with
reduced GFR and kidney pathology [23-25]. On the
other hand, A. Shahali et al. found no association
of AO with an increased risk of kidney failure in
either men or women in the cohort study of 7,002
people over the age of 20 [26]. It is important to note
that our study considered GFR < 90 ml/min/1.73
cm? as reduced GFR, since there were only 4 young
people with reduced GFR < 60 ml/min/1.73 cm2
(this criterion for reduced GFR is used in the major-
ity of studies), which was not enough for a correct
statistical analysis of the results.

Finally, the expected association of AO with
early CAD (according to epidemiological criteria)
in young people aged 25-44 years was not identi-
fied. The obtained data differ from the known re-
sults of other numerous studies showing a direct
association of AO with CAD development and its
complications. It should be noted that most of these
studies were conducted on populations, cohorts or
selective clinical groups of people over 45 years of
age. Our results presented in Tables 2 and 3 reflect
higher prevalence of CAD in individuals with AO
and a direct association of CAD with AO, but their
statistical significance has not been achieved. This
is probably due to the low number of CAD cases in
the examined young population under the age of 45.

CONCLUSION

Therefore, it is important to note that AO, inclu-
ding AO in young people, probably causes and trig-
gers the development of not only endocrine and car-
diovascular diseases, but also a broad range of other
socially sensitive diseases and pathological condi-
tions. These studies will undoubtedly continue, in-
cluding the search for pathogenetic associations of
AO with the development of a wide range of diseases.
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