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ABSTRACT

Background. Overweight and obesity significantly increase the risk of premature
death and the development of chronic diseases. Many anthropometric indices
have been developed to verify obesity, although the best among them remains
undetermined.

The aim of the study. To determine the sex and age specificities of the dynamics
of anthropometric indicators characterizing obesity.

Materials and methods. The program was implemented in the period
from 2015 to 2020. It provided for the implementation of sample research.
The baseline research included 1,124 women and 476 men. The average age
was 54.9+9.75 years and 52.6 + 10.0 years, respectively. To identify gender specifici-
ties, all participants were divided into three age groups: 35-49 years old, 50-59 years
old, and 60-70 years old. The observation period was 3 years.

To determine the level of visceral fat, the VS-532 fat mass analyzer (Tanita Health
Equipment HK Ltd., Hong Kong) was used. Body mass index (BMI), waist-to-hip
ratio (WHR), visceral obesity index (VOI) were also calculated. Statistical processing
of the results was carried out using the program Statistica 6.0 (StatSoft Inc., USA).
Results. New cases of obesity developed in 30.6 % of the surveyed. There was an in-
crease in the prevalence of obesity according to the criteria of waist circumference
(by 8.9 %) and visceral fat level (by 5.4 %) and a decrease in the number of people
who are obese according to WHR — by 4.2 %. Of all the indicators, only VOI showed
a statistically significant decrease in the mean values over the observed period,
while BMI, waist circumference and visceral fat level showed an increase.
Conclusion. It is necessary to apply various criteria for the diagnosis of obesity,
since individual indices are not able to fully reflect the gender and age specificities
of the distribution of fat in the body.
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PE3IOME

O6ocHoeaHue. V366imoyHbIli 8eC U OXXUpeHUe Cyuecma8eHHO y8eiuyusaom puck
npexoespemeHHOU CMepmu U pd3sumus XpoHu4eckux 3abonegarudl. Paspaboma-
HO MHOXeCmao aHmponoMempuy4ecKux UHOEKCo8, N03BO/IAIWUX 8epupuyupo-
8amMb OXXUpeHUe, Xoms J1y4wuli cpedu Hux 00 CUX NOp 0CMaémcs He onpeoesiéHHbIM.
Lene uccnedosanusa. Onpedesiums nos0803pacmHble 0CO6eHHOCMU OUHAMUKU
aHmponomMmempuyeckux nokazamerseu, Xapakmepusyoujux OXXUpeHUe.
Memooel. pozpamvma peasnu3ossigandce 8 nepuod ¢ 2015 no 2020 2. u npedyc-
Mampueasnda 8binoJiHeHuUe 8bI60POYHO20 UCC/1e008aHUSA. B 6a3osoe uccnedosaHue
6b110 8KIIOUEHO 1124 eHWuHbl U 476 Myxx4yuH. CpeOHUl 803pacm cocmassnssi
54,9 + 9,75 u 52,6 £ 10,0 200a coomeemcmaeHHoO (p < 0,001). Jns evisgneHuUs
0cobeHHOCmMeU, C8A3AHHbIX C NOJIOM, 8Ce YHACMHUKU Obl/lu pa3oesieHbl HA mMpu
803pacmHsle epynnei: 35-49 nem, 50-59 nem u 60-70 nem. lepuod HabndeHus
cocmasnan 3 200a.

Jna onpedenieHus yposHs 8UCYepasIbHO20 XUPA UCNOb308AJICA AHAIU3AMOpP
XXupoeol maccel BC-532 (Tanita Health Equipment HK Ltd., [oHKoHe). Takxe pac-
c4YUMbIBANUCL UHOeKC maccel mena (MMT), undoekc «manus — 6é0pa» (OT/OBb,
OKPYXXHOCMb Manuu/oKpyxxHocms 6é0ep), UHOeKC 8UCYepasbHO20 OXUPeHUs
(MBO). Cmamucmuyeckas 06pabomka pe3ysimamos nposoousidcb Npu NOMOWU
npozpammul Statistica 6.0 (StatSoft Inc., CLLA).

Pe3synemamel. Hogvle ciydau oxupeHus pazsusuce y 30,6 % 06¢/1e008aHHbIX.
Hab6ntoodanoce ysenuyeHue pacnpocmpaHéHHOCMU OXUpeHUs NO Kpumepusam
OT (Ha 8,9 %) u yposeHb sucyepanbHo20 xupa (YBX; Ha 5,4 %) u cHuxxeHue Yucaa
nuy, umeroujux oxuperue no OT/Ob, Ha 4,2 %. V13 scex nokazamesnel monsko VIBO
npo0eMoHCMpUPOB8A CMAMUCMUYECKU 3HaAYUMOE CHUXeHUe CPeOHUX 3HaYeHul
3a Habooaemsbil nepuod, 8 mo spems kak UMT, OT u YBX - ysenuueHue.
3aknioyeHue. Heobxo0umo npumeHeHuUe pasauyHbIX Kpumepues 0/19 0UazHO-
CMUKU OXXUpeHUs, mak Kak omoesibHble UHOeKCbl He CNOCObHbI 8 NOJIHOU Mepe
ompasums No10803pdcmMHble 0CO6EHHOCMU pacnpedesieHUs XUpa 8 Op2aHu3Me.

Knioueewle cnoea: oxupeHue, aHmponomempus, 3nudemuosio2us, 0UAZHOCMUKA

Ona yntnpoBanumsa: Lbirankosa .M., ba3gbipes E.[., Haxpatosa O.B., LleHTep N.M.,
lasnes T.0., Hpykaesa E.B., AptamoHoBa I'B., Bap6apalu O.J1. [lonoBo3pacTHble 0CO6eH-
HOCTM AMHAMUKN aHTPOMOMETPUYECKMX MOKa3aTesNiel, XapaKTepusyoLmx oxXnupeHne
(No paHHbBIM NPOCMNEKTUBHONO 3MNNAEMUONOIMYECKOro nccneaoBaHus). Acta biomedica
scientifica. 2023; 8(6): 204-211. doi: 10.29413/ABS.2023-8.6.20
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INTRODUCTION

Worldwide, the prevalence of overweight and obesity
is high and continues to rise steadily. While approximate-
ly 13.0 % (650 million) of adults worldwide were obese
in 2016 [1, 2], by 2030, experts estimate that this figure
will be as high as 20.0 % [3]. This condition is known to sig-
nificantly increase the risk of developing a large number
of chronic diseases, including metabolic, cardiovascular,
musculoskeletal, neurodegenerative and psychiatric diseas-
es, as well as several forms of cancer [4]. Abdominal obesi-
ty is an independent risk factor for metabolic and cardio-
vascular disease and mortality [5]. Obesity-related non-
communicable diseases account for more than 5 million
deaths worldwide each year, with more than half occurring
in people under the age of 70 years [6]. Additionally, obesity
is a major cause of reduced quality of life, disability and so-
cial disadvantage, and it is closely associated with various
social factors [3, 7].

Currently, body mass index (BMI) and waist circum-
ference (WCQ) are still considered the main epidemiologi-
cal indicators of general and abdominal obesity [8]. How-
ever, their usefulness is diminished by the inability to ac-
count for body fat distribution [9]. Differences in adi-
pose tissue distribution may contribute to heterogenei-
ty in the clinical and biological manifestations of obesity.
Several anthropometric indices have been developed
specifically to describe fat distribution, including waist-
to-height ratio, BMI, visceral adiposopathy index (VAI),
and visceral fat level (VFL). Some studies were report-
ed that waist-to-height ratio was a better predictor of ar-
terial hypertension, diabetes mellitus and hyperlipidae-
mia than BMl and WC. Body shape index was a significant
risk factor for premature mortality in the general popula-
tion. Some studies have demonstrated that VAl is superi-
or to BMl and WC in predicting arterial hypertension [10].
However, the best obesity verification index that predict-
ed or was closely related to metabolic factors is still con-
troversial and inconclusive [8, 11].

THE AIM

To determine sex and age peculiarities of the an-
thropometric indicators dynamics which characterise
obesity.

MATERIAL AND METHODS

The research program has been organised and imple-
mented between 2015 and 2020. It involved performing
asample survey, for which groups of respondents aged 35—
70 were formed. All surveys were conducted in compliance
with the "Ethical Principles for Medical Research Involving
Human Subjects" in accordance with the "Rules of Clini-
cal Practice in the Russian Federation". The study record
was approved by the local ethical committee of Research
Institute for Complex Issues of Cardiovascular Diseases

(Minutes No. 7 as of 2015). Patients signed informed con-
sentin the prescribed form prior to inclusion in the study.
The representativeness of the sample was ensured by ran-
dom selection in three consecutive stages using the Kish
method. Inclusion criteria: age between 35 and 70 years
inclusive; stable residence in the selected area for the next
4 years. Individuals under 35 and over 71 years of age,
as well as respondents planning to move from their cho-
sen residence in the next 4 years who declined to partici-
pate, were not included in the study.

A total of 1124 women and 476 men were includ-
ed in the pivotal study. The median age for 444 males
was 53.5 (44-61) years and for females 57.0 (47-63) years
(p < 0.001); therefore, all respondents were divided into
three age groups to identify sex-age differences: 35—
49 years, 50-59 years, 60-70 years. Follow-up lasted 3 years
from the first visit. However, during COVID-19 pandemics,
it was not possible to adhere to the surveillance time frame
due to restrictions on medical preventive examinations.
Finally, the prospective phase ended with 60.0 % of par-
ticipants from each age group at baseline who had a fol-
low-up period of 3 years or less visiting the research cen-
tre. As the project progressed, it was found that 807 indi-
viduals had follow-up dates that met the above inclusion
criteria (84.1 % response rate). Meanwhile, 44 individuals
died, 32 moved to another location, and 157 individuals
refused further participation in the study; 731 individuals
completed the entire list of surveys.

Visceral fat levels were determined with a BC-532
fat mass analyzer (Tanita Corporation, Japan). A level
of 1 to 12 conventional units was defined as a healthy le-
vel of visceral fat; 13 to 59 conventional units was defined
as an elevated level. BMI, waist-to-hip ratio (WC/HC (hip
circumference)) were determined using traditional for-
mulas. Visceral adiposopathy index (VAI) was calculated
using the formulas:

in men: VAl =WC/ (39.68 + (1.88 x BMI)) x
(TG/1.03)x(1.31/HDL)
in women: VAl =WC/ (36.58 + (1.89 x BMI)) x
(TG/0.81) x (1.52/HDL),
where: TG - triglycerides; HDL - high-density lipopro-
teins.

Statistical processing of the obtained data was per-
formed using Statistica 6.0 software (StatSoft Inc., USA)
(License No. AXXRO03E608729FAN10 dated March 31,
2010). Quantitative variables are presented as median (Me)
and percentiles (25 %-75 %), while qualitative attributes are
presented as frequencies (percentages). The Wilcoxon test
was used to compare quantitative variables (baseline and
prospective measures); Pearson’s Chi-square test was used
to compare qualitative variables. The critical level of signif-
icance was < 0.05.

RESULTS

The incidence of obesity among women at pivotal
study varied from 20.9 % by VFL to 76.5 % by WC, among
men from 33.4 % (VAI) to 73.9 % (WC/HC). The prevalence
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of obesity by the selected criteria has been summarised
in more detail by the authors previously [12]. One should
be mentioned that in a comparative analysis, among all
the analysed parameters characterising the presence
of obesity, only VAI showed a statistically significant
decrease in mean values over the observed period,
while BMI, WC/HC, WC and VFL increased (Table 1).

In the prospective stage of the study, 247 new cases
of obesity were diagnosed (30.6 % of the surveyed pop-
ulation). Sex differences were determined using WC/HC
and VFL criteria. Specifically, men were more likely than
women to be diagnosed with an increase in this condi-
tion by WC/HC (64.9 % vs. 35.1 %, respectively; p < 0.001).
Meanwhile, an increase in the proportion of VFL obese
individuals was recorded more in women than in men
(53.7 % and 46.3 %, respectively; p = 0.003). The differences
did not reach statistical significance for the other parame-
ters studied: for BMI, new cases of obesity were diagnosed
in 26.8 % of men and 73.2 % of women (p = 0.617); for WC,
obesity was almost twice as common in women as in men
(65.4% vs. 34.6 %, respectively; p = 0.382); new cases of obe-
sity according to VAl were recorded in 26.6 % of males
and 73.4 % of females (p = 0.494). Statistically significant
age differences were revealed only in the case of WC cri-

TABLE 1

terion: the maximum increase of this indicator was ob-
served in the group of 50-59 years — 47.4 %, in the young-
erage group it was 35.9 % and the minimum increase was
observed in the group of 60-70 years (16.7 %) (p = 0.001).
It was also observed that the maximum prevalence of obe-
sity according to BMI, VFL and VAI criteria was in the age
group of 60-70 years (36.6 %, 44.8 % and 40.6 % respec-
tively) and according to WC/HC criteria in the age group
of 35-49 years (40.3 %).

Between 2015 and 2019, there was a decrease
in the prevalence of obesity assessed by WC/HC
from 74.6 % to 70.4 % (p = 0.034) (Fig. 1). An increase
0of 8.9 % (p < 0.001) and 5.4 % (p = 0.010) in the detection
rate of this pathology was observed as per WC and VFL
criteria, respectively.

When analysing the sex- and age-specific dynamics
of obesity assessed by various criteria, statistically
significant differences were revealed when studying WC
and WC/HC parameters (Table 2). Specifically, the pre-
valence of abdominal obesity in young women increased
by 11.8 %. Furthermore, both sexes aged 50-59 years also
showed an increase in the incidence of obesity detection
by this criterion (by 13.9 % and 12.3 %, respectively).
An interesting pattern was observed when examining

DYNAMICS OF OBESITY RATES DURING THE STUDY PERIOD, Me (25 %-75 %)

Indicators Basic stage Prospective stage p value
Body mass index 29.0 (25.2-33.1) 29.3(25.8-33.2) <0.001
Waist-to-hip ratio 0.88 (0.8-0.9) 0.92 (0.8-1.0) < 0.001
Waist circumference 93.0 (83.0-103.0) 98.0 (88.0-108.0) < 0.001
Visceral fat level 10.0 (7.0-13.0) 11.0 (8.0-14.0) <0.001
Visceral adiposopathy index 1.58 (0.9-2.6) 1.47 (0.9-2.4) 0.001
0 <0,001
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TABLE 2

GENDER AND AGE-SPECIFIC DYNAMICS OF OBESITY ASSESSED BY DIFFERENT ANTHROPOMETRIC INDICATORS (%)

A BMI wcC
eier; Sk va’I’ue value
y B P B P
Male 33.7 45.1 0.093 539 620 0.248
35-49
Female 275 299 0.605 559 67.7 0.021
Male 373 313 0353 608 747 0.030
50-59
Female 479 492 0.775 76.6 889 0.001
Male 371 388 0817 679 70.1 0.740
60-70
Female 572 56.5 0.861 919 94.0 0.339

Note. B - baseline stage; P — prospective stage.

trends in the prevalence of obesity by WC/HC criterion:
in females, there was a decrease regardless of age group
(by 14.1 %, 12.2 % and 10.8 %, respectively). Meanwhile,
in men, an increase in the prevalence of obesity was
revealed at the ages of 35-49 and 50-59 years (by 13.5 %
and 12.6 %, respectively).

DISCUSSION

Theresults of a single-centre, three-year study revealed
anincrease in the prevalence of obesity by WCand VFL cri-
teria and a decrease by WC/HC criteria. The sex- and age-
specific dynamics of obesity according to the studied cri-
teria consisted in an increase in the prevalence of abdo-
minal obesity in women of 35-59 years old, but a decrease
in the frequency of detection in all age groups according
to the WC/HC criterion. In males, there was an increase
in the detection of obesity by WC at age 50-59 years
and by WC/HC at age 35-59 years. The median values of all
studied indicators (except VAI), however, statistically signif-
icantly increased. This fact evidences the need to apply dif-
ferent criteria for the diagnosis of obesity, as BMl is proba-
bly not able to fully reflect the sex- and age-specific distri-
bution of body fat [13].

Theincreasing prevalence of obesity has been observed
in most countries of the world during the last decades.
Forinstance, in a study of the Korean National Health Insur-
ance Service’s national health check-up database, the pre-
valence of obesity increased steadily over a 10-year period
from 2009 (29.7 %) to 2018 (35.7 %) among the entire pop-
ulation and in all age groups. The prevalence of abdominal
obesity has also increased, from 19.0 % in 2009 to 23.8 %
in 2018. The increase in the prevalence of abdominal obesi-
ty was most evident in men (from 20.7 % to 28.1 %, respec-
tively). In women, the prevalence of abdominal obesity in-
creased from 16.2 % to 18.2 % overall, but decreased be-
tween the ages of 50-60 years [14].

WC/HC VFL i VAI .

B P value B p value B P value
640 775 0.041 286 394 0.099 33.1 408 0.251
535 394 0.007 3.0 3.1 0943 278 228 0.281
766 89.2 0.018 519 626 0.110 399 33.7 0.350
755 63.0 0.002 214 238 0530 437 420 0.704
836 910 0056 77.1 806 0573 264 149 0.065
90.3 79.5 0.0002 339 375 0381 475 43.0 0.288

Among 20 populous countries, Egypt had the highest
adult obesity rate in 2015 with a rate of 34.9 %, while Viet-
nam had the lowest with a rate of 1.6 %. The prevalence
of obesity more than doubled in 13 of these 20 countries
between 1980 and 2015, and only the Democratic Re-
public of Congo did not show an increase in this patholo-
gy [15]. In Africa, between 1980 and 2014, the age-stand-
ardized mean BMI increased from 21.0 kg/m? (95 % confi-
dence interval (95 % Cl): 20.3-21.7) to 23.0 kg/m? (95 % Cl:
22.7-23.3) in men and from 21.9 to 24.9 kg/m? in women
[16]. There are few large epidemiologic studies in the Rus-
sian Federation. The study of obesity in the regions
of the country is mostly one-sided and ignores the full
range of factors affecting the incidence of these pathol-
ogies. There is currently a low efficiency in the diagnosis
and treatment of obesity [17]. According to the study “Epi-
demiology of cardiovascular diseases and their risk fac-
tors in the Russian Federation” (ESSE-RF), the prevalence
of obesity reached 29.7 % [18]. Meanwhile, in different re-
gions of the Russian Federation, this indicator varies from
22.5% to 44.5 % for BMl and from 43.0 % to 67.0 % for WC.
Abdominal obesity was more closely associated with high
risks of cardiovascular disease (CVD) and diabetes melli-
tus and had a significantly higher prevalence of 55.0 % vs.
33.4 % for BMI [19].

If the above trends in the prevalence of obesity per-
sist, the chances of stabilising body weight in the general
population are nil [20]. Scientists estimate that in the next
five years, the global prevalence of obesity will reach 18 %
and 21 % in men and women, respectively [20].

Overall, the prevalence of obesity and over-
weight in Middle Eastern countries remained stable
from 2000 to 2020 with an average prevalence of 23 %.
The prevalence of overweight, however, decreased from
34.8 % (95 % Cl: 32.4-37.4) to 32.8 % (95 % Cl: 31.4-34.4)
over these time intervals. Meanwhile, in women, the pre-
valence of obesity and overweight decreased from 26.6 %
(959% Cl: 22.9-30.9) and 32.3 % (95 % Cl: 29.8-35.0) between

208



2000 and 2006 to 23.1 % (95 % Cl: 20.8-25.7) and 32.8 %
(95 % Cl:31.39-34.38) between 2014 and 2020, respectively.
In contrast, the prevalence of obesity in men increased from
20.1 % (95 % Cl: 16.24-24.82) from 2000 to 2006 to 23.5 %
(95 % Cl:20.3-27.2) from 2014 to 2020. Although, the prev-
alence of overweight in males remained stable (39.0 %) dur-
ing these periods [21].

The rate of obesity increase in Europe is higher
in men than in women (3.1 % vs. 1.9 % per year). If the in-
crease rate remains at the estimated level in 2030, Po-
land is likely to have more obese men (38.1 %) than wo-
men (32.7 %) and Europe will have 36.6 % and 32.0 %,
respectively [22].

According to these trends, the main driving force
behind the obesity epidemic, according to the authors,
is the westernisation of lifestyles in countries [23, 24]. Po-
licies implemented in society should promote behaviou-
ral change at the personal level with a focus on increasing
consumption of healthy diet and physical activity [15]. Ho-
wever, the heterogeneity in obesity rates between coun-
tries may mean that social and other factors and their
differences are associated with obesity status. Increases
in obesity have more often been accompanied by improve-
ments in the economy, especially in a number of develop-
ing countries [15].

The foregoing data suggest that there are inconsis-
tencies in the assessment of current anthropometric in-
dexes, and they cannot provide a comprehensive predic-
tion of metabolic risk factors. Consequently, further stu-
dies should be conducted to elucidate the association
of anthropometric parameters with cardiovascular risk fac-
tors [25, 26].

CONCLUSIONS

New cases of obesity were identified in 30.6 % of re-
spondents during the period analysed: an increase in pre-
valence was observed using WC and VFL criteria (by 8.9 %
and 5.4 %, respectively). While at the same time, the WC/
HC criterion showed a 4.2 % decrease in the number of per-
sons with this pathology. The median of all studied in-
dicators (except VAI) increased statistically significantly
over the three years of follow-up. Men were more likely
than women to be diagnosed with an increase in this con-
dition by WC/HC (64.9 % vs. 35.1 %, respectively; p < 0.001).
Meanwhile, an increase in the proportion of VFL obese
individuals was recorded more in women than in men
(53.7 % and 46.3 %, respectively; p = 0.003). Age differ-
ences were only observed when the WC criterion was ap-
plied: the maximum increase was observed at 50-59 years
(47.4 %) and at 35-49 years (35.9 %), while the minimum
increase was observed at 60-70 years (16.7 %; p = 0.001).
The maximum prevalence of obesity according to BMI, VFL
and VAl criteria was in the age group of 60-70 years (36.6 %,
44.8 % and 40.6 %, respectively) and according to WC/HC
criteriain 35-49 years (40.3 %). The choice of the best meth-
od to measure obesity for predicting CVD risk factors re-
mains controversial. Further studies are required in popula-

tions for which the various anthropometric measures have
not been thoroughly analysed and compared. A compre-
hensive approach to diagnosis is required, considering tra-
ditional, socio-economic and behavioural factors specific
to a particular region. Targeting obesity risk reduction will
help reduce the burden of circulatory disease in the adult
population.
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