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SUMMARY: Obesity prevalence and trends of PBF related to age were defined on a sample of 8100 people among whom, 4955
were male (Age = 31.2 10 yr) and 3145 were female (Age = 32.11.3 yr). Body structure measurements were performed using a
standardized method of multichannel bioimpedance analysis (BIA), using a body structure analyzer — InBody 720. The tataksample
divided into two subsamples according to sex, where every subsample was divided into five different age groups.The meas PBF val
of the Male total sample were 18:28.0 % and the female total sample was 2882 %. Results of Kruskal-Wallis ANOVA with
Dwass-Steel-Critchlow-Fligner post-hock showed that there are statistically significant differences (p < 0.001) betwegroapsage
among themselves except groups 50 - 60 and 60 - 65 (p = 0.09). Analysis of obesity prevalence according to the PBR indicator i
different age groups revealed the existence of statistically significant (p < 0.001) trends of increasing obesity withiageebaind
women. Based on the result of this study, it can be concluded that most of the Serbian working population are in therraagBBFn
values, excluding the male 30-39.9 yr and female 60-65 yr age categories as groups which are more prone to obesity levels.
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INTRODUCTION

It is well known that the modern lifestyle is Developing the system for measuring and controlling
characterized by sedentariness and insufficient physiahk status of body composition has become an increasingly
activity (Rakicet al, 2019). The increasing use of newpopular tool for monitoring the general health status (@&ba
technologies has been one of the main factors influenciafl, 2015), or health status of a specific population, such as
the reduction of physical activity, which indirectly affectsathletes or policemen, regardless of gender, age or sport type
the overall health status, where non-communicable diseagbspsaijet al, 2017; Rakiet al). Besides, defining the model
are concerned. By reducing the energy consumption durifig body composition of a certain population presents expertise
work, daily overall consumption is also reduced consideririg which is decided whether a level of a certain component of
the fact that today’s working hours often get extended (T@ody tissue is insufficient, satisfying, or dominantly presented
rres & Nowson, 2007). When unhealthy eating habits join the body (Rakiet al). In other words, it is a valuable tool
in, the result is overweight and obese people, that is, a stefedetermining if the effect of treatment exists and how big
where body mass and percentage of body fat are so increagggdmpact is, whether if it's a result of physical or dietary
it can affect overall health status (Friedman, 2009), or othgeatment (Bellichat al, 2021). Accordingly, bioelectrical
types of specific illnesses such as heart problems (Btehlimpedance analysis presents one of the most common methods
al., 2018) or body deformities (Oliveist al, 2014). for collecting data about complete body structure and body
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segments separately (Dopséjpl, 2017). regardless of body height or body weight. The classification
of PBF values is taken over from existing standards by Sports

When collecting data about body structure, it isScience and World Health Organization in relation to both
important to interpret it properly. Therefore, racial as well asexes (Gallaghegt al; Friedman). The reference values of
national differences affect defining the ranges of certain bodlye percentage of adipose tissue are defined in 4 groups:
components (Deurenbeegal, 2001; Gallaghest al, 2000). insufficient, normal, overweight, and obese, where the criteria
It is necessary to take these differences into account wheireference values differ in relation to both sexd age
such type of study is conducted. (Gallagheret al).

The aim of this study was to define standards for th®tatistics. After data collection and their entry into the
evaluation of the body structure of the Serbian workingumerical matrix, descriptive and analytical statistical analyzes
population, according to the percentage of body fat (PBR)ere performed. The standardized nonparametric
measured by the multichannel bioimpedance method. Giv&lmogorov-Smirnov test (K-S Z) was used to determine the
results can be used as a criterion for evaluation of bodjstribution normality. The non-parametric Kruskal-Wallis test
structure according to the national population, regarding theas used to examine differences at the general level in relation
sexand various age groups. to sexand age. Using Dwass-Steel-Critchlow-Fligner post-

hock, partial differences were found according to the age of
the subjects. The relationship between the variable PBF and
MATERIAL AND METHOD the age of the subjects as well as the trends of change in PBF
with age in the subsample were treated with non-parametric
Spearman's rho method and Jonckheere-Terpstra test. Besides,
Subject sample.The sample of this research included 810€he prevalence of nutrition categories was calculated by the
subjects (Age = 31.510.5yr, BH =176.& 9.7 cm, BM = standard procedure and is expressed in relative values, i.e. in
79.7% 17.3 kg) among whom, 4955 were male (Age = 31.2 percentages (Dopsaf al, 2018). Statistical analysis was
10 yr, BH =182.2 7.2 cm, BM = 87.4 14.8 kg) and 3145 performed using IBM SPSS 20 software packages (Armonk,
were female (Age =32411.3yr, BH =168.4 7.1 cm, BM  NY, United States: IBM Corp).
= 67.7+ 13.7 kg).

All respondents have been informed of research godRESULTS
and gave their voluntary consent to participate in it. The
research was carried out in accordance with the postulates of
the Helsinki Declaration and with the approval of the Ethics Descriptive statistical analysis of PBF was performed
Commission of the Faculty of sport and physical educatiofgr the entire sample as well as subsamples byasdxage
University of Belgrade (Ethics commission permit 484-2). (Table | and Fig. 1).

Methods. Measurements were performed in the 2011 - 2021 The results of the non-parametric Kolmogorov-
period in Methodical Research Laboratory (MRL) “Slobodai®mirnov test show that there are significant deviations from
Jaric" at the Faculty of sport and physical education, Universitite normal distribution of the PBF for the total sample as well
of Belgrade. Measurements were performed using as for both sex subsamples. That is why it is necessary to apply
standardized method of multichannel (1, 5, 50, 250, 500, 1086n-parametric statistics in further analysis.
kHz) bioimpedance analysis (BIA), using a body structure
analyzer - InBody 720 (Biospace Co., Ltd, Seoul, Korea). Body The non-parametric Kruskal-Wallis ANOVA test (Table
height measurement was performed with an anthropometBrreveals significant differences in PBF according toaseck
(GSM, Swiss-made), while body weight was measured on thge factors. There is a large effect in both factors.
mentioned InBody 720 device in accordance with a
standardized procedure (Gaeaal). According to WHO Dwass-Steel-Critchlow-Fligner post-hock showed that
recommendations, a subsample of age categories witlih@re are statistically significant differences (p < 0.001)
correction for the first age group was defined, in relation toetween all age groups among themselves except groups 50 -
the following five age categories: 18 - 29.9; 30 - 39.9; 4060 and 60 - 65 (p = 0.09).
49.9; 50 - 59.9; 60 - 65 years (Dopstgl, 2018).

Sexdifferences are shown in Figure 1. Trends of change
Variables. Percentage of body fat (PBF) is the only indicatoaccording to seare shown in Figures 2 and 3, alowgh
of health level that is directly related to body compositiorprediction models.
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Table |. Basic descriptive indicators of the PBF of the total sample and sex subsamples.
95% Conf. Inter.

PBF (%) Age Mean (%) SD (%) cV (%) K-Sz
L ow. U pper.
18-29.9 14.3 6.8 0.5 141 14.6 0.07***
30-39.9 219 74 0.3 215 223 0.06***
Mal 40-49.9 226 6.4 0.3 221 231 0.05**
€ 50-59.9 241 58 0.2 233 249 0.17***
60-65 26.2 6.9 0.3 24.3 28.0 0.1
Total 182 8.0 0.4 17.9 18.4 0.04***
18-29.9 255 7.9 0.3 251 259 0.07***
30-39.9 289 9.5 0.3 28.2 295 0.03
Female 40-49.9 320 8.6 0.3 31.2 328 0.05*
50-59.9 36.3 85 0.2 35.2 375 0.05
60-65 393 9.8 0.2 36.9 41.6 0.13**
Total 283 9.2 0.3 28.0 286 0.06***

Descriptive indicators: Mean, Standard Deviation (SD), Coefficient of variation (cV), 95% confidence interval (95% CQnKadhtevgorov—Smirnov
z value (K-S Z.), *p<0.05, **p<0.01, ***p<0.001.
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Fig. 3. PBF trend of change in relation to female examined groups.
Table IIl. Results of percentile distribution of PBF of examined age groups related to sex.
Variable Percentile
PBF (%) 25 5.0 100 250 50.0 75.0 900 950 975
18-29.9 4.6 5.6 7.1 9.6 13.2 18.0 229 26.4 30.8
30-39.9 9.1 10.9 12.8 16.9 21.4 25.7 315 34.8 39.2
Male 40-49.9 9.7 11.9 14.7 18.8 22.3 26.3 30.7 33.9 36.9
50-59.9 12.7 15.2 179 21.0 23.6 26.5 319 35.7 375
60-65 14.6 15.8 17.3 214 25.5 29.7 36.5 39.8 46.1
Total 55 6.8 8.4 11.9 17.6 23.1 284 322 35.8
18-29.9 12.9 14.8 16.7 20.2 24.3 29.6 359 414 45.8
30-39.9 10.8 13.8 16.8 22.3 28.4 34.9 41.9 44.9 47.7
Femae 40-49.9 16.5 18.6 21.0 25.8 314 38.0 43.7 46.2 48.0
50-59.9 18.9 22.9 26.3 30.8 35.9 42.9 47.8 50.6 51.4
60-65 13.0 16.0 26.1 34.3 42.0 45.9 50.5 523 53.7
Total 12.9 15.0 17.6 216 27.1 34.2 41.8 45.6 48.2
Table IV. Obesity prevalence for the variable PBF in relation to sex and age.
PBF categories
Age Insufficient Normal Oveaweight Obee
1829.9 11.2% 71.9% 10.2% 6.7%
30-39.9 0.7% 40.1% 30.9% 28.3%
Male 40-49.9 2.6% 44.6% 36.2% 16.5%
50-59.9 1.5% 63.1% 20.7% 14.6%
60-65 0.0% 46.6% 31.0% 22.4%
18-29.9 26.2% 58.2% 9.0% 6.6%
30-39.9 21.3% 46.5% 17.5% 14.8%
Female 40-49.9 14.2% 44.7% 22.8% 18.3%
5059.9 6.1% 44.3% 21.2% 28.3%
60-65 6.0% 26.9% 16.4% 50.7%
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DISCUSSION 3.214% over one decade, respectively (Fig. 3) and this
regression model explains only 15.6 % of the total trend
variance. Since only 1/4 of the male population was

Within the present study, we defined obesityexplained by the equation model (Fig. 2, PBF = 0.3952 age
prevalence of the Serbian working population, according twoup + 5.8325) and less than 1/6 of the female population
the percentage of body fat (PBF), measured by tiveas explained by the equation model (Fig. 3, PBF =0.3214
multichannel bioimpedance method. Obtained results cage group + 17.975) it could be pointed out that there are
be used as a criterion for evaluation of body structuraumerous factors influencing the body structure in relation
according to the national population, regarding the sex ataithe body fat. Recent research shows that female body sta-
various age groups. tus is significantly changed, especially after 30 years,

considering the different social and health factors (Retkic

According to the National Institutes of Health (2008)al.), also, an important relationship could exist between PBF
basic descriptive indicators of the PBF for total sample valuegrease related to BMI, according to the previous research
for men are below values for obesity of 25% (Table |, MeafDopsajet al 2020). In another research, conducted on
+ SD = 18.2+ 8.0 %), while male subsample aged 60 - 6Belgrade University (BU) students (Dopsajal, 2015) si-
have average PBF over obesity values of 25 % (Tablenhjlar body characteristics were measured. In the case of PBF
Meanz SD = 26.2 %). Regarding gender, the total samplebservation, there are slight differences compared to the
values for women are below values of the PBF for obesitgsults of this study. PBF of BU students are slightly lower
of 35 % (Table I, Meat: SD = 28.3t 9.2 %), while female comparing to this study (PBF Male, 12%.0 vs 14.3t
subsamples aged over 49.9 years are over obesity val6e® Female, 23.& 6.5 vs 25.5+ 7.9). There are some
(Table I, from 36.3 % to 39.3 %). Average values of PBF dimitations that affect these results such as a wider age range
the whole sample indicate that the Serbian workinip this study subsample (18 - 29.9 years) which includes the
population from 18 to 65 years, does not belong to the obedder population in relation to the previously mentioned
population in general, but it is confirmed that PBF increasessearch and greater sample. In accordance with limitations,
with age (Table I, K-W ANOVA, p < 0.00%2 = 0.166). it could be assumed that BU students do not differ
Furthermore, values of PBF for men and women are lowsignificantly from the overall population, regarding the PBF.
in regard to Turkish (25.9 and 37.9) and United Kingdom
(22.9 and 35.5) men and women (Bozletlal, 2007; Flint Obesity prevalence showed that women older than
et al, 2014). One reason for these differences could be6@ (Table 1V, 50.7 %) and men age 30 - 40 (Table 1V, 28.3
slightly older average age of samples in these two studiés), as well as 60 - 65 (Table 1V, 22.4 %), are groups at
although this can be related to different eating habits whidmneater risk of obesity in a population of Serbian adults.The
are part of different national traditional food (TrichopoulolWPBF is the only indicator of health level that is directly related
et al, 2007). to body composition, regardless of body height or body

weight (Escobedo-de la Pegizal., 2020; Pribiet al, 2010).

The findings of this study were that PBF substantiallfEven in adults who had a normal BMI but high PBF, it was
varied depending on age and sex. The study reported tfmind a significantly higher prevalence of high blood
males had a significantly lower PBF than females (Table pressure (men only), hyperglycemia, and dyslipidemia (Kim
K-W ANOVA, p<0.001,¢2=0.255). These findings were et al 2013). Considering the geriatric population, a recent
consistent with those from previous studies étlal, 2017). study (Mikkolaet al, 2020) concluded that in older adults,
Although men generally have lower levels of PBF, somieigher fat mass is, independently of lean mass, associated
studies report a higher percentage of overweight or obesih lower physical health-related quality of life and greater
men (Huet al), due to different PBF cutoffs between thealecline in health-related quality of life. They recommended
sex. that prevention of adiposity may contribute to the

preservation of a good quality of life in older age. Also, the

The frequency distribution of PBF according to thegounger population of people should be careful, as
gender-related to the Serbian working population (Fig. Dverweight and obesity in young adulthood are associated
shows that most of the male population included in this stuelith an increased risk of stroke, according to @ua@l
is distributed between 10% and 25 %, while most of thR016). The risk effect gradually increases with increasing
female population was between 20 % and 30 %. Regresstmody weight. Based on the result of this study, it can be
analysis showed that in men over 18 years of age, PB&ncluded that most of the Serbian working population are
increases 3.952 % over one decade, respectively (Fig. i2)the range of normal PBF values, excluding the male 30 -
and this regression model explains 24.5 percent of the toB8.9 yr and female 60 - 65 yr age categories as groups which
trend variance (Fig. 2), while in women PBF increaseare more prone to obesity.
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