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Abstract

:

Obesity due to increased body fatness has been recognized internationally as one of the leading factors affecting individual and public health. The aim of this study was to determine age-related differences in body fatness in a representative sample of women in Serbia. The study included 1937 Serbian females aged 20 to 69.9 years from all regions of the Republic of Serbia. The obesity and body fatness were analyzed using body mass index (BMI), body fat mass (BFM), percent of body fat (PBF), body fat mass index (BFMI), and visceral fat area (VFA). Multivariate analysis of variance with post hoc pairwise comparisons revealed the largest differences between the age categories in VFA followed by BFMI, PBF, and BMI. The prevalence of overweight, obese, and extremely obese subjects in the overall sample by BMI was 30.77, 1.32, and 1.40%, respectively. The prevalence was higher when calculated by PBF, with 37.84 and 20.11% for overweight and obese subjects. The prevalence of overweight and obesity, as calculated by BMI and PBF, was higher in older age groups of Serbian women. The prevalence of overweight women in the oldest group was 4.32 times higher, while the rate of obesity was 8.67 times higher than in the youngest group. Our results are a good basis for planning and implementing preventive health activities and monitoring changes in morphological parameters in Serbian women of different ages.
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1. Introduction


It is well known that deviation from normal body weight and excessive body fat content are associated with the most common chronic non-communicable diseases [1,2,3]. These diseases represent the biggest public health problem in developed and developing countries [4,5,6,7,8]. As early as 1985, it was proven that 60% of US African American women between the ages of 45–55 are obese, relative to 30% of similar US white women and 26% of the entire US population and 35.63% and 36.50% for adult males and females, respectively [5]. Considering different jobs, the highest obesity prevalence had been found in motor vehicle operators i.e., 31.7% and 31.0% in man and woman, respectively [4]. One of the latest U.S. obesity rates results, showed significant increase over the period of time 1986 to 2002, irrespective of race and gender with average yearly change from 0.61% (±0.04) during the period from 1986 to 1995 and 0.95% (±0.11) during the period from 1997 to 2002 [5].



For the Greece student population, results showed that 48.6% of them had increased central fat adiposity. The proportion of subjects with at least one metabolic risk factor present was 60.4%. It was established that females with undesirable adiposity had a tendency for the gynecoid type of obesity. In contrast, the Greece results suggest that central body fat distribution in young women may reflect increased risk due to high visceral fat area (VFA) and particularly intra-abdominal fat levels [9].



In relation to the molecular base, it was determined that obesity is a consequence of a multidimensional problem that contains three mechanisms: feeding control, control of energy efficiency, and adipogenesis [10]. Changing lifestyle patterns to sedentary instead to more active leisure pursuits and to eating nutrient-poor instead of nutrient-rich food, results in positive energy balance that usually lead to an increase in the prevalence of overweight or obesity. Consequently, this leads to increase in cardiovascular or metabolic disease risk factors, regardless in all ages and both sexes [3,5,6,11].



Body structure-composition implies the set of substances the human organism is made of. From the biological aspect, in relation to the macro level, human organism is composed of four main measurable components, fluid (water), fat component, solid component (mineral substances such as bones), and protein (muscle component) [12,13]. In addition, body composition indices can determine the ratio between certain components or even segmentary ratio of the same components. That way the levels and proportion(s) of certain elements or segments can be determined more precisely which can be important in research or clinical work [9,12,14,15,16].



According to indicators of the Institute of Public Health, adult population in Serbia is among the world top ranked in the number of diseased and deaths from heart and blood vessels diseases, metabolic and malignant diseases and others [6]. Although the concern about obesity among Serbian adults is growing, except to certain research conducted with the students and the working population [11,17,18], no national cross-selection study has been conducted on a representative sample of women. This could be done using the method of multisegmental electrical bioimpedance for the purpose of defining the model of the body composition, i.e., for defining preliminary reference values and age-related trends among Serbian women [14]. Information on the women’s body composition status is of crucial scientific and national importance, especially given the fact that Serbia is experiencing a rapid aging of the population, as well significant increase in obesity of 17.3% from 2000 to 2006 to 21.2% from 2006 to 2013 [19]. Monitoring changes in body composition in different age groups is important epidemiological, scientific, and strategical process, but it is also important for the control of the current status of public health at observed particular population [2,15,20,21,22].



In relation to the strategy of prevention of public health, it is very important to define a monitoring system with models of the body composition of a population, or some part of it [17,20,23,24,25]. The foundation of deterministic technology of control and monitoring of the phenomenology of changes could provide standards for monitoring system that would provide relevant information for making strategic decisions in the public health system. Therefore, the aim of this study was to define a descriptive model of the body composition of population of women in Serbia. The practical purpose of the study was to analyze body composition using standard morphological variables (BH, BM, BMI, FFM, BFM, PBF, VFA) but also and some indexes (FFMI, BFMI) using DSM-BIA technology of measurement. Additionally, the initial age-specific percentile standards for the subject sample population will be calculated. In this way, valid scientific and health-care practical information will be provided, which will, of course, serve as a standard for future research of the examined area.




2. Materials and Methods


2.1. Subjects and Study Design


The research was realized as a non-experimental, cross-sectional study. Respondents who participated in the study were recruited using a combined technique of personal and public information. The sample included 1937 healthy Serbian females aged 20 to 69.9 years, and with averaged BH—167.5 ± 6.8 cm, and BM—67.5 ± 14.4 kg. The structure of participants in the study was: university students (17.38%), women who worked in the police or army (11.65%), working women employed in industry (19.17%), women employed in administration (32.76%), women employed in university and health (8.72%), as well as women employed in trade and other service activities (10.32%). The sample was recruited from central (36.5%), sauterne (17.9%), and north (15.6%) part of Serbia, as well as from the capital city of Belgrade (30.0%). The average age of the sample was 35.7 ± 11.6 years, those who reported working status had on average 14.1 ± 10.3 years of service. All subjects were fully informed about aim of the study and they were administered to the assessment only after they consented to take part. Competitive athletes and subjects with medical diagnosis of motor skill or metabolic disorder were not assessed for this study. Subjects were allocated into five age groups: 20–29 years (n = 885), 30–39 years (n = 450), 40–49 years (n = 276), 50–59 years (n = 215), and 60–69 years (n = 111).




2.2. Body Composition


Body composition was assessed using multisegmental bioelectrical impedance analyzer with tetrapolar 8-point tactile electrode system (In Body 720, Biospace, Co., Ltd.; Seoul, Korea). This is a non-invasive, easy-to-use, reproducible, and less expensive method for measuring and estimating body composition, widely used in laboratory and field settings [13,20,21]. InBody 720 was shown to be valid, reliable and sensitive elsewhere [17,20,22]. The same official InBody service provider (Borf d.o.o, Belgrade, Serbia) calibrated all machines twice a year (once each six months). All subjects were measured according to the previously procedures reported [14,15,20,26].



All measurements were performed in the period October 2014–April 2019 in the teaching-research laboratory of the Faculty of Sport and Physical Education, University of Belgrade, Laboratory of the Faculty of Sport and Physical Education, University of Niš, laboratory in Institute of Hygiene and Medical Ecology, Faculty of Medicine, University of Belgrade, and in Laboratory of Physical Education, Military Academy, Belgrade, Serbia. The procedures were standardized across laboratories and all testers followed the same step-by-step written procedure. Measurements were realized in the morning hours (between 8:00 and 11:00 am) and subjects were asked not to consume a heavy meal the day prior to the assessment. Subjects were also advised not have any vigorous physical exercise within the 48 h before the assessment. On the day assessment, they neither had breakfast nor drank anything before the assessment and they were asked to empty the bladder if they could. No subject was measured during the menstrual period. Measurements were performed either in light sports equipment (shorts and T-shirts) or in underwear. Subjects removed all metal objects (e.g., rings, chains, earrings, watches, piercings, hair clips, etc.). Subjects with any recorded and known health edema, with a metal object in the body, or pregnant women were not measured. The room temperature during the measuring was between 22 and 25 degrees, in accordance with the manufacturer’s recommendations. During the study period, all InBody720 devices were maintained in accordance with the technical instructions of the manufacturer, and the calibration was performed at a six-month level by the company of an authorized national representative (http://www.inbody.rs/, accessed on 10 October 2021).




2.3. Variables


For the purposes of this study, the following variables were used to describe the body composition of the examined sample of women [12,16,17,21]:




	
Body mass index (BMI), calculated as: BMI = BM (kg)/BH (m2), expressed in kg/m2;



	
Body fat mass (BFM), expressed in kg;



	
Percent of body fat (PBF), calculated as: PBF = BF/BM, expressed in %;



	
Body fat mass index (BFMI), calculated as: BFMI = BFM (kg)/BH (m2), expressed in kg/m2;



	
VFA, visceral fat area, expressed in cm2.









2.4. Statistical Analyses


Descriptive statistical parameters were calculated for central tendency and dispersion of data (Mean ± SD). For calculation of specific distribution standards, age-specific percentile classes were defined for the following percentiles: 2.5th, 5th, 10th, 25th, 50th, 75th, 90th, 95th, and 97.5th. Multivariate analysis of variance (MANOVA) was used to investigate the difference in body composition between the age groups. Wilks’ lambda indicates general differences between groups in relation to the size of the effect, while Bonferroni post hoc analysis calculated differences between the individual age groups. The level of difference of measurements between individual variables was determined on the probability level of 95%, i.e., p value of 0.05 [27]. The prevalence of overweight and obese subjects was calculated by BMI and PBF criteria. Software SPSS Statistics 23.0 and R stats version 4.1.0 were used for all statistical analyses.





3. Results


Table 1 shows the descriptive statistics for investigated variables in a function of the examined age groups and for the whole sample.



Table 2 shows the results of MANOVA and ANOVA. It was found that the examined age groups are generally statistically significantly different at the level of Wilks’ Lambda Value-0.174, p < 0.001, Partial Eta2 = 0.354. The results of ANOVA showed significant difference between the age groups in all variables. The highest effect could be observed in VFA followed by BFMI, PBF, and BMI. Figure 1 shows the pairwise comparisons between the age groups in BMI, BFM, BFMI, PBF, and VFA. Each consecutive older group had significantly higher body fatness than the previous age groups.



Table 3 shows the results of the percentile distribution of all variables in a function of the examined age groups. Table 4 shows the prevalence of overweight and obesity in relation to two criteria: BMI (kg/m2) and PBF (%). It was found that the prevalence for overweight and obesity increases proportionally with age, and that the total prevalence is at the level of 30.77% for overweight, 12.32% for obese, and 1.40% for extreme obese for BMI, and 37.84% for overweight and 20.11% for obese for PBF criterion.




4. Discussion


4.1. Body Height, Body Weight, and Body Mass Index


The main body high of the whole sample was 167.5 ± 6.8 cm, and all observed age groups are significantly different at F = 34.05, p = 0.000. ANOVA showed that the partial difference of BH between the groups explains 7.6% of the total difference of the examined body characteristics (η2 = 0.076). It was determined that BH in women from the first three age groups, i.e., from 20.0–29.9, 30.0–39.9 and 40.0–49.9 years do not differ from each other, as well as that the two oldest age groups, i.e., from 50.0–59.9 and 60.0–69.9 years do not differ, but the given two sets of groups differ statistically significantly from each other (p = 0.001). Based on the obtained results, it can be concluded that women are only from the 5th decade, i.e., from 50 years of age statistically significantly lower than women aged up to 50 years.



In relation to the results of research by authors from other countries, it can be argued that the sample of women from Serbia was higher than Greek women (160.1 ± 6.2 cm) [29], Swiss women (163.3 ± 6.8 cm) [12], and the Czechs (164.7 ± 7.2 cm) [21], i.e., that it is higher than the average height of women in Europe-163.5 ± 7.2 cm [7], but similar to the Swedish woman (167.3 ± 6.6 cm) [30]. Serbia belongs to the Western Balkans region (the area of the Dinaric Alps) for which it was determined that the given population of men belongs to 15% of the tallest nations in Europe [31]. It could be assumed that the determined body height of Serbian women from of this sample belongs to the category above the average body height of women in Europe.



The average weight of the whole sample was 67.5 ± 14.4 kg, and all observed age groups are significantly different at F = 66.18, p = 0.000. ANOVA showed that for BM eta2 (η2) was at the level of 13.7%. BM was found to differ statistically significantly between all age groups except the 40.0–49.9 and 50.0–59.9 age groups (Table 1). Based on the given results, it can be concluded that in women from the examined sample the process of weight gain was constant from 20 to 40 years, that between 40 and 59 years their BM maintained the same level, and that after 60 the trend of increase BM the most intense continues (average increase in BM between the first three groups was 3.60 kg, while the increase in BM in the oldest group was as much as 8.8 kg).



In relation to the previously published results, it can be argued that the sample of women from Serbia in relation to BM weighs more than Greek women-62.8 ± 7.4 kg [29], than Swiss women—60.0 ± 8.7 kg [12], from the Czechs—65.5 ± 11.1 kg [21], i.e., that it is slightly higher than the average BM of women in Europe-66.0 ± 12.9 kg [7] and is almost the same as in Swedish woman-67.0 ± 13.1 kg to 68.7 ± 12.1 for 38 and 50 years old women, respectively [30]. It was found that the value of BM in relation to the basic level of age (20–29.9 yrs. Group) as a function older age groups increases by 8.47%, 17.09%, 17.41% and 26.04%, respectively, where the given numerical values are based on the exponential form of BM increase.



In relation to BMI, the average value of the whole sample was 24.11 ± 5.19 (kgm−2), and according to the WHO standards it is in the upper limit of the normal range (23.00–24.99 additional cut-off points, [1]). However, the average BMI value of the subjects aged 40–49 and 50–59 yrs. belong to the category of overweight (26.11 ± 5.57 and 27.24 ± 5.03 kgm−2, respectively), while the average value of the oldest group of 60–69 yrs. even belongs to the group of obese (30.33 ± 6.79 kgm−2, Table 1). All observed age groups are highly statistically significantly different at F = 116.87, p = 0.000 (Table 2). ANOVA showed that for BMI eta2 (η2) was at the level of 21.9%. It was found that all examined age groups differed from each other statistically significantly in relation to BMI (Table 1, Figure 1). In relation to the previously published research, it can be argued that BMI at the sample of Serbian women is lower than in Greek women (24.58 ± 3.80 kgm−2, [29]), very similar to in Czechs (24.2 ± 4.3 kgm−2, [21]), lower than the average BMI of women in Europe (24.7 ± 4.8 kgm−2, [7]), higher than women from Switzerland (22.5 ± 3.3 kgm−2, [12]), and within the range of Swedish women (23.9 ± 4.3 to 24.8 ± 4.3 kgm−2 for 38 and 50 years old women, respectively [30]).



Additionally, for BMI it was determined that in relation to the basic level of age (20–29.9 yrs. group) in the function of older age groups changes occur towards an increase of 7.37%, 18.04%, 23.15% and 37.12%, respectively, where the given increases numerically observed, as in the case of BM, they also have an exponential shape.



In relation to the prevalence of overweight, obesity, and extreme obesity in relation to the BMI criterion, the results showed that the overall was at the level of 30.77%, 12.32% and 1.40%, respectively (Table 4). These results are very similar to the results of the given prevalence of women from Europe (prevalence—29.3%, 11.5% and 0.7%, respectively), which places the sample of women from Serbia above average ranked compared to the European population, because the current sample has a higher prevalence of 5.02%, 7.13% and 100%, i.e., double higher for the mentioned BMI categories [7].




4.2. Body Fat Mass, Percent of Body Fat, and Body Fat Mass Index


The mean values of the whole sample for BFM, %BF and BFMI was 20.65 ± 11.15 kg, 28.68 ± 9.61% and 7.44 ± 4.13 kgm−2, respectively (see Table 1). All observed age groups were significantly different between each other (see Figure 1). ANOVA showed that for BFM eta2 (η2) was at the level of 21.4%, for PBF was 23.4%, and for BFMI was 24.7%.



It was found that all age groups differ statistically significantly in relation to all three variables, i.e., BFM, PBM and BFMI (Table 1). These results practically determined that the sample of examined women during life constantly has statistically significant increase in all monitored components of adipose tissue, regarding in relation to the absolute and relative amount of fat, as well as in relation to the amount of fat standardized per transverse surface of the body (BH2). Compared to the baseline age level (20.0–29.9 yrs. group) the value of BFM absolutely increases by 19.68, 51.70, 69.56 and 101.03% by age, respectively, PBF absolutely increases by 7.11, 27.77, 44.62 and 59.08% by age, respectively, while BFMI absolutely increased by 18.84, 53.25, 77.57 and 117.81% by age, respectively. In relation to the given results, the largest peak of change towards fat increase occurs primarily between the age periods 30.0–39.9 vs. 40.0–49.9, while the next peak then occurs in the period 50.0–59.9 vs. 60.0–69.9 years.



It was found that women from Serbia have a BFM and BFMI higher than women from Switzerland in whom BFM is at the level of 17.6 ± 6.1 kg and BFMI at 6.6 ± 2.4 kgm−2 [12], as well as in Czechs BFM of 19.7 ± 8.9 kg and BFMI of 7.25 kgm−2 [21]. However, the average value of PBF in the examined sample is lower than previously determined for women from the Czech Republic, 29.1 ± 8.9%, and the same with Swiss data, 28.7 ± 6.4% [12,21].



The overall Serbian sample prevalence of overweight and obesity but relative to the PBF criterion was 37.84 and 20.11%, respectively (Table 4). The lowest prevalence was found in the youngest group (21.26% and 8.00%, respectively), while the highest was found in the oldest group of respondents (91.89 and 69.37%, respectively). The results of this study showed that the increase in the prevalence of overweight from the youngest to the oldest age of the examined women was 4.32 times higher, while in obesity it was higher by as much as 8.67 times (Table 4).




4.3. Visceral Fat Area


Considering abdominal fatness around the viscera, all observed age groups had significantly different VFA (see Table 2). The Eta2 was at the level of 49.2%. The obtained results suggest significant increase of the abdominal fat tissue around the internal organs thus increasing the health risk [3]. Compared to the youngest age group (20.0–29.9 yrs. group) the VFA differed by 48.44, 108.01, 151.76 and 213.87% in each consecutively older group.




4.4. Limitations


A few limitations should be mentioned. Although the sample size was large, future studies with longitudinal design should be conducted, especially considering that technological development allows a convenient, precise, and reliable assessment of body composition. Sub-sample sizes of older subjects could be larger (i.e., equal to younger subsamples). Variables such as the level of physical activity, nutritional habits, environmental and socio-cultural variables as well as education level should be assessed in the future to control for possible moderating effects.





5. Conclusions


Results showed that the greatest influence of an individual variable on the difference between groups was found in the variable VFA (49.4%), BFMI (25.0%), PBF, and BMI (23.8 and 22.1%, respectively). The prevalence of overweight and obesity was calculated in relation to two criteria: BMI (kgm−2) and PBF (%), and it was found that the prevalence for overweight and obesity increases proportionally with age. The total prevalence is at the level of 30.77% for overweight, 12.32% for obese, and 1.40% for extreme obese for BMI, and 37.84% for overweight and 20.11% for obese considering PBF as a criterion. Additionally, the results of this study showed that the increase in the prevalence of overweight from the youngest to the oldest age of the examined women was 4.32 times higher, while in obesity it was higher by as much as 8.67 times. Comparing results of overweight and obesity prevalence from Serbia it can be concluded that the prevalence of the sample of women from Serbia are above average ranked compared to the European population.
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Figure 1. Pairwise comparisons for BMI, BFM, BFMI, PBF, and VFA. Note: ** Significant at p < 0.01, *** Significant at p < 0.001, **** Significant at p < 0.0001. 
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Table 1. Descriptive statistics of all variables in a function of the examined age groups.
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Variables

	
20–29 Years

(n = 885)

	
30–39 Years

(n = 450)

	
40–49 Years

(n = 276)

	
50–59 Years

(n = 215)

	
60–69 Years

(n = 111)

	
Whole Sample (n = 1937)




	
Mean ± SD

	
Mean ± SD

	
Mean ± SD

	
Mean ± SD

	
Mean ± SD

	
Mean ± SD






	
Age (years)

	
23.4 ± 2.6

	
34.0.9 ± 2.9

	
44.6 ± 2.9

	
54.4 ± 2.8

	
63.9 ± 3.2

	
34.6 ± 12.1




	
BH (cm)

	
168.3 ± 6.6

	
169.2 ± 6.5

	
167.5 ± 6.4

	
164.3 ± 6.2

	
161.1 ± 5.8

	
166.1 ± 6.3




	
BM (kg)

	
62.6 ± 11.2

	
67.9 ± 13.5

	
73.3 ± 16.2

	
73.5 ± 14.1

	
78.9 ± 19.4

	
71.2 ± 14.9




	
BMI (kg m−2)

	
22.12 ± 3.65

	
23.75 ± 4.77

	
26.11 ± 5.57

	
27.24 ± 5.03

	
30.33 ± 6.79

	
24.11 ± 5.19




	
BFM (kg)

	
16.46 ± 8.10

	
19.70 ± 10.58

	
24.97 ± 11.93

	
27.91 ± 10.74

	
33.09 ± 13.03

	
20.65 ± 11.15




	
BFMI (kg)

	
5.84 ± 2.89

	
6.94 ± 3.85

	
8.95 ± 4.29

	
10.37 ± 3.97

	
12.72 ± 4.87

	
7.44 ± 4.13




	
PBF (%)

	
25.17 ± 7.78

	
26.96 ± 9.49

	
32.16 ± 9.00

	
36.40 ± 8.11

	
40.04 ± 7.35

	
28.68 ± 9.61




	
VFA (cm2)

	
51.2 ± 31.8

	
76.0 ± 40.1

	
106.5 ± 43.9

	
128.9 ± 40.8

	
160.7 ± 42.9

	
79.1 ± 50.2











[image: Table] 





Table 2. General and partial differences between age groups in investigated variables.
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	Dependent Variable
	Type III Sum of Squares
	Df.
	Mean Square
	F
	Sig.
	Partial Eta2
	Observed Power





	BMI (kg m−2)
	9414.0
	4
	2353.5
	116.87
	0.000
	0.219
	1.00



	BFM (kg)
	426,21.4
	4
	10655.4
	113.35
	0.000
	0.214
	1.00



	BFMI (kg m−2)
	6646.4
	4
	1661.6
	136.31
	0.000
	0.247
	1.00



	PBF (%)
	34,650.7
	4
	8662.7
	126.86
	0.000
	0.234
	1.00



	VFA (cm2)
	18,8750.3
	4
	47193.6
	402.61
	0.000
	0.492
	1.00
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Table 3. Results of the percentile distribution of variables in a function of the age groups.
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Percentiles

	
2.5

	
5.0

	
10.0

	
25.0

	
50.0

	
75.0

	
90.0

	
95.0

	
97.5






	
BMI (kgm−2)

	
20–29 years

	
17.63

	
18.35

	
18.90

	
19.96

	
21.26

	
23.09

	
26.09

	
28.94

	
32.79




	
30–39 years

	
18.25

	
18.90

	
19.45

	
20.66

	
22.44

	
25.48

	
30.50

	
33.60

	
37.05




	
40–49 years

	
18.41

	
19.47

	
20.82

	
22.29

	
24.84

	
28.71

	
32.89

	
36.51

	
38.23




	
50–59 years

	
19.08

	
20.59

	
21.45

	
23.38

	
26.50

	
29.71

	
35.23

	
36.51

	
39.85




	
60–69 years

	
22.49

	
23.31

	
24.10

	
25.63

	
28.69

	
33.45

	
39.12

	
41.34

	
46.97




	
BFM (kg)

	
20–29 years

	
7.10

	
9.00

	
10.00

	
11.75

	
14.00

	
19.00

	
25.38

	
32.00

	
39.26




	
30–39 years

	
8.00

	
9.00

	
10.00

	
12.98

	
17.00

	
23.00

	
33.94

	
40.45

	
50.00




	
40–49 years

	
9.00

	
11.00

	
13.00

	
17.00

	
22.00

	
30.88

	
39.09

	
46.47

	
55.40




	
50–59 years

	
12.94

	
14.00

	
16.00

	
20.00

	
26.00

	
32.60

	
44.00

	
50.64

	
56.14




	
60–69 years

	
16.00

	
17.66

	
21.04

	
23.80

	
31.00

	
38.00

	
47.16

	
51.62

	
69.46




	
BFMI (kgm−2)

	
20–29 years

	
2.66

	
3.04

	
3.44

	
4.09

	
5.00

	
6.83

	
9.19

	
11.29

	
14.03




	
30–39 years

	
2.62

	
2.95

	
3.46

	
4.43

	
5.89

	
8.28

	
12.30

	
14.80

	
17.94




	
40–49 years

	
3.29

	
3.79

	
4.90

	
5.99

	
8.00

	
10.87

	
14.39

	
17.19

	
18.43




	
50–59 years

	
4.64

	
5.09

	
5.98

	
7.49

	
9.67

	
12.76

	
16.77

	
18.48

	
20.23




	
60–69 years

	
6.49

	
7.36

	
8.17

	
9.35

	
11.80

	
15.13

	
18.00

	
20.83

	
24.93




	
PBF (%)

	
20–29 years

	
12.00

	
14.74

	
16.94

	
20.00

	
24.00

	
29.52

	
35.94

	
39.02

	
44.17




	
30–39 years

	
9.67

	
12.89

	
16.00

	
20.35

	
25.97

	
32.68

	
40.96

	
45.01

	
48.81




	
40–49 years

	
13.85

	
17.00

	
22.00

	
26.00

	
32.00

	
38.00

	
44.00

	
47.01

	
49.23




	
50–59 years

	
19.58

	
23.22

	
26.90

	
31.77

	
36.00

	
42.34

	
47.20

	
50.49

	
50.95




	
60–69 years

	
23.00

	
28.14

	
32.67

	
35.00

	
39.56

	
45.00

	
49.90

	
51.50

	
53.49




	
VFA (cm2)

	
20–29 years

	
13.30

	
18.00

	
24.00

	
31.30

	
43.00

	
60.00

	
87.00

	
115.15

	
141.91




	
30–39 years

	
25.01

	
28.70

	
38.91

	
50.00

	
66.50

	
91.75

	
126.91

	
153.87

	
183.80




	
40–49 years

	
41.70

	
51.84

	
60.70

	
78.00

	
99.00

	
130.00

	
157.00

	
185.36

	
207.60




	
50–59 years

	
67.29

	
75.26

	
84.00

	
99.00

	
124.00

	
153.80

	
184.10

	
213.36

	
224.39




	
60–69 years

	
86.88

	
96.72

	
113.42

	
133.00

	
159.50

	
183.00

	
207.40

	
236.52

	
277.26
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Table 4. The results of the prevalence of overweight/obesity in relation to two criteria: BMI (kg/m2) and PBF (%).
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Variables

	
Criteria: BMI (kg/m2)-Prevalence

	
* Criteria: PBF (%)-Prevalence




	
Overweight

(<25.00)

	
Obesity

(<30.00)

	
Extreme Obesity

(<40.00)

	
Overweight

(<31.00)

	
Obesity

(<37.00)






	
20–29 years

	
13.71

	
3.89

	
0.34

	
21.26

	
8.00




	
30–39 years

	
27.01

	
10.94

	
1.12

	
27.46

	
15.18




	
40–49 years

	
46.74

	
19.57

	
1.81

	
52.90

	
28.62




	
50–59 years

	
62.62

	
24.77

	
2.34

	
76.17

	
43.46




	
60–69 years

	
79.28

	
42.34

	
8.11

	
91.89

	
69.37




	
Whole sample

	
30.77

	
12.32

	
1.40

	
37.84

	
20.11








* PBF criteria was established according to: Jaukendrup & Gleeson, 2009, Table 13.1. [28].
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