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Abstract. Aim. The aim of this study was to investigate the association between the selected body

composition variables and frequency and volume of LTPA (Leisure time physical activity – F-LTPA and
V-LTPA) in employed females; and which indicator of LTPA relates better to body composition. Moreover,
it aimed to determine the differences between employed females who report different levels of LTPA.
Materials and Methods. The sample of 535 employed females (19.8–45.3 years) were collected. Body
height, body mass, body mass index, body fat mass, percent body fat, and body fat index were assessed via
bioelectric impedance analyzer. International physical activity questionnaire (IPAQ) was used to assess
F-LTPA and V-LTPA. Sample was divided in four groups relative to F-LTPA and V-LTPA: sedentary,
seldom active, moderately active, and very active. Correlation analysis and analysis of variance were used
to analyze the associations and differences between LTPA groups. Results. Small to moderate correlation
occurred between body fatness measures and both LTPA modalities, with higher correlations being with
V-LTPA. Females who reported higher F-LTPA and V-LTPA had lower amounts of BM, BFM, PBF, and
BFMI than those who reported to lower values of LTPA. The biggest differences occurred in BFMI and PBF.
Conclusion. Frequency of four to five LTPA sessions or 150–300 minutes per week may be needed for
acceptable level of body fatness, while to attain fitness level of body fatness that is higher than just ac-
ceptable, females may need to be active even more frequently or more than 300 minutes per week. 
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Introduction 
Leisure time physical activity (LTPA) is 

fundamental to people’s health, their proper func-
tioning and quality of life, as it affects nearly 
every organ system of the body [17]. It has been 
shown that increased LTPA is associated with 
lower body mass index (BMI), percentage of 

body fat (PBF), and reduced waist circumference 
(WC) [9]. Lower levels of physical activity 
coupled with, or, more probably, followed by an 
increased level of abdominal body fatness give 
rise to the proclivity to cardiovascular diseases, 
obesity, and the metabolic syndrome [7].  

Body composition consists of multiple ele-
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Аннотация. Цель. Целью данного исследования было изучить связь между выбранными пере-

менными состава тела и частотой и объемом физической активности (F-LTPA и V-LTPA) в свободное
время у работающих женщин, а также определить, какой показатель физической активности лучше
коррелирует с составом тела. Кроме того, целью исследования было установить различия между ра-
ботающими женщинами, которые сообщают о разных уровнях физической активности. Материалы
и методы. В исследовании приняли участие 535 работающих женщин (возраст 19,8–45,3 лет). С по-
мощью анализатора биоимпеданса у женщин определяли рост, массу тела (BM), индекс массы тела,
массу (BFM) и процент (PBF) жира, а также индекс жира в организме (BFMI). Для оценки частоты и
объема физической активности использовали международный опросник физической активности
(IPAQ). Участниц исследования поделили на четыре группы в зависимости от частоты и объема
физической активности: малоподвижные, редко активные, умеренно активные и очень активные.
Для оценки сходств и различий между показателями групп использовали корреляционный и диспер-
сионный анализы. Результаты. Небольшую и умеренную корреляции обнаружили между содержа-
нием жира в организме и объемом/частотой физической активности, при этом более высокая корре-
ляция обнаружена с объемом физической активности. Женщины, которые в ходе опроса сообщили о
более высоких значениях частоты и объема физической активности, имели более низкие значения
переменных BM, BFM, PBF и BFMI, чем те, у кого частота и объем физической активности были
ниже. Самые большие различия установлены для переменных BFMI и PBF. Вывод. Физическая ак-
тивность от 4 до 5 раз в неделю или 150–300 минут в неделю необходима для поддержания прием-
лемого уровня жира в организме, при этом для достижения спортивной формы частота и объем фи-
зической активности должны быть еще выше (более 300 минут в неделю). 

Ключевые слова: физическая активность, состав тела, женское здоровье, InBody720, индексная
переменная 
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ments and it has been considered a sensitive indi-
cators of health and physical fitness [5]. Skeletal 
muscle mass (SMM) is the main movement po-
tential, while fat mass (FM) is the biggest ballast 
tissue. Both, SMM and FM quickly adapt to  
the amount physical activity and nutrition, which 
reflects in an increase or decrease in their volume 
[18]. In that regard, the monitoring of body com-
position is important for determining a trend  
of changes in these components regardless of 
whether the phenomenon is observed globally as 
a trend (WHO 2000), or each individual sepa-
rately [12]. However, using the BM and absolute 
measures of SMM and FM in tracking the changes 
in body composition can often be misleading. 
|For example, taller people are normally heavier 
and may possess higher amounts of SMM and 
FM than shorter people may merely based on  
the difference in body sizes. Therefore, SMM and 
FM need to be relativized to either BM (i. e., per-
cent of body fat [PBF] and percent of skeletal 
muscle mass [PSMM]) or BH (skeletal muscle 
mass index [SMMI] and body fat mass index 
[BFMI). This would provide a body volume in-
dependent and body size independent measures 
of body composition that would allow tracking 
the adaptations in body composition over time 
and comparison across the age, sexes, profession 
and socio-economic status [8, 18]. 

Physical activity level can be easily misin-
terpreted as it contains several domains, such as 
occupational, domestic or recreational [19].  
For example, research has shown that the LTPA 
of craftsmen and factory workers was lower,  
although not significantly, than in professionals, 
administrators, executives and scientists [19].  
At the same time, the occupational activity was 
higher, suggesting that people with lower-status 
occupations were less likely to participate in  
the LTPA [15].  

There are numerous other factors, such as 
gender, race, marital status, geographical location 
and culture, that can affect the levels of LTPA, 
body fat and its distribution, and, ultimately,  
the nutritional status [6]. In Serbia in 2013, 
56.3% adults aged 20 years and above were 
overweight and 21.2% were obese [2]. Despite 
the fact that the socioeconomic status has been 
associated with nutritional status, most authors 
suggested that an investigation should include  
the examination of the individual aspects such as 
sex, education, occupation and income [8].  

Adequate physical exercise is particularly 
important aspect of life for the working-age 

population of females [12, 15]. Besides profes-
sional engagement, the majority of females are 
traditionally burdened by responsibilities related 
to family care and household chores and have 
less and less free time [11]. Although, a smaller 
number of studies examined the influence of  
the frequency and volume of LTPA body compo-
sition of females, it remains inconclusive if fre-
quency and volume of LTPA are significant 
moderators of body composition in working fe-
males. Moreover, it remains unclear whether fre-
quency or volume are more significant, and what 
is their relationship with various indicators of 
body composition. Therefore, the aim of this 
study was to investigate the association between 
the selected body composition variables and indi-
cators of LTPA in employed females; and which 
indicator of LTPA relates better to body compo-
sition. Moreover, it aimed to determine the dif-
ferences between employed females who report 
different levels of LTPA. 

Methods 
Participants 
The study included a sample 535 adult fe-

males with the full time employment status. 
The main characteristics of the sample were: 
Age = 33.9 ± 6.3 years, BH = 168.4 ± 6.3 cm, 
BM = 67.6 ± 13.1 kg, and BMI = 23.88 ± 4.63 
kg/m2. All participants were healthy, with no acute 
and chronic illness, as well as without injuries of 
the locomotor apparatus that could affect the 
LTPA and assessment. Prior to testing, both topic 
and purpose of the research were presented in 
detail to all participants and participants were as-
sessed after they consented to participate. The re-
search was carried out in accordance with the 
conditions of Declaration of Helsinki. The Ethics 
Committee of the Faculty of Sport and Physical 
Education, University of Belgrade approved  
the study (484-2). 

Leisure-time Physical Activity 
Self-report physical activity was assessed  

using international physical activity questionnaire 
(IPAQ) that was shown to be valid and reliable [4] 
and has been previously used to assess the fre-
quency and the volume of leisure-time physical 
activity [8, 18, 19]. The IPAQ consisted of four 
areas of physical activity: occupational, transpor-
tation, housework/gardening and LTPA, whereby 
the number of days per week and the time per 
day spent in either moderate or vigorous activity 
were collected for each domain but only the LTPA 
findings were analyzed. According to replies 
from the questionnaires, participants were di-
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vided into groups relative to frequency of LTPA 
(F-LTPA, i. e. total number of LTPA performed 
within one week) and volume of LTPA (V-LTPA, 
i. e. total number of minutes spent doing these 
activities within one week). Four groups were 
formed for each LTPA indicator according to the 
recommended weekly physical activity [3, 13]. 
The groups relative to F-LTPA were as follows: 
Sedentary = 0–1 sessions/week (N = 200), Sel-
dom active = 2–3 sessions/week (N = 203), Mo-
derately active = 4–5 sessions/week (N = 71), 
and Very active = 6 and more sessions/week  
(N = 61). Groups relative to volume were: Inac-
tive = 0 min/week (N = 191), Seldom active = 
150 min/week (N = 90), Moderately active = 
150–300 min/week (N = 176), and Very active = 
300 and more min/week (N = 78). 

Body composition assessment  
Body composition assessment was realized 

in the Research Laboratory of the Faculty of 
Sport and Physical Education, University of Bel-
grade, using standardized method of the multi-
channel bioelectrical impedance analysis In Body 
720 (Biospace, Co., Ltd, Korea), which had pre-
viously proved very reliable (ICC = 0.97) [1]. 
The assessment was conducted in accordance 
with previously reported procedures [14, 18]. 
Participants were instructed to fast the night be-
fore the measurements and not to conducted 
strenuous physical activity during the last two 
days before the measurement. On the day of  
the assessment they had to stand still for a mini-
mum of five minutes prior to the measurements 
to maintain proper distribution of body fluids. 
The resulting sheet was printed out for each par-
ticipant, providing body composition measures, 
BM, BFM, and SMM. These basic variables were 
used to calculate the variables of interest for  
the purposes of this study. Four variables were 
calculated to indicate either the relative quantity 
(%) of a certain body tissue or the quantity of  
the tissue relative to body size (i. e., kg/m2), indi-
cating tissue quality. Overall, nutritional status 
(body voluminosity) was assessed by BMI, tissue 
quantity was examined through PBF, while tissue 
quality was examined through BFMI. The ratio-
nale for using measures of relative tissue quantity 
(volume independent) and quality (size inde-
pendent) was based on the fact that total body 
mass and absolute amounts of body fat and muscle 
mass highly depend on body size [9, 18].  

Statistical data analysis 
The data was analyzed using the following 

statistical package for social sciences (IBM, 

SPSS, version 20.). The Kolmogorov-Smirnov 
test was used to assess the normality of the data 
distribution. The association between examined 
variables and the modalities of LTPA was calcu-
lated by the Pearson’s correlation coefficients. 
According to Cohen, the correlation values range 
from r = 0.10–0.29 (small), r = 0.30–0.49 (me-
dium) and r = 0.50–1.0 (large) (Sullivan & Feinn, 
2012). To test differences between significant 
correlation coefficients regarding the F-LTPA 
and V-LTPA, correlations were converted into 
a z-score using Fisher's r-to-z transformation.  
The differences between groups regarding each 
indicator of LTPA were determined by one-way 
analysis of variance (ANOVA). In case of signi-
ficant main effects, an additional LSD post-hoc 
test was performed. Eta squared (η2) was also 
calculated together with ANOVA’s, where the 
values of the effect sizes 0.01, 0.06, and above 
0.14 were considered small, medium, and large, 
respectively. The level of significance for all 
analyses was set at p < 0.05. The magnitude of  
the between-group differences was calculated as 
the ratio of the difference in mean scores to stan-
dard deviation, following the formula: ES =  
= (M2 – M1) / SD, where M1 and M2 were the 
means of the groups investigated and the SD was 
a pooled standard deviation of compared groups. 
The magnitude of the effects was defined as fol-
lows: small = 0.2, moderate = 0.6, large = 1.2 and 
very large = 2.0 [16]. 

Results 
Descriptive statistical indicators of body 

composition of the total sample tested are shown 
in Table 1. 

Table 2 shows the correlation between  
the body composition parameters and indicators 
of LTPA along with the differences between cor-
relation coefficients of F-LTPA and V-LTPA 
within each variable of body composition. Higher 
correlation coefficients occurred in BFM, PBF, 
BMI, and BFMI in V-LTPA compared to F-LTPA.  

Regarding the differences between the body 
composition parameters in relation to the F-LTPA, 
significant differences occurred in BM (F(3,531) = 
13.77, η2 = 0.07, p < 0.01), BMI (F(3,531) = 16.48, 
η2 = 0.09, p < 0.01), BFM (F(3,531) = 23.43, η2 = 
0.12, p < 0.01), BFMI (F(3,531) = 22.63, η2 = 0.11, 
p < 0.01), and PBF (F(3,531) = 28.11, η2 = 0.14,  
p < 0.01). Specifically, for these variables, seden-
tary females had significantly higher values than 
all other groups (Table 3). Furthermore, seldom 
active females had lower BFM and BFMI than 
very active, and lower PBF than moderately and 
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very active groups of females. The SMM and 
SMMI were the same across the LTPA groups. 

Considering F-LTPA, relative differences 
and effect sizes revealed the largest difference 
between sedentary and very active females in 
BFMI, which was followed by the differences 
between the same groups in BFM, and PBF 

(Fig. 1). The difference in BFMI and BFM was 
about three times larger than the difference in 
BM, while the difference in PBF was about two 
times larger than in BM. 

Considering the V-LTPA (Table 4), seden-
tary females had lower BM (F(3,531) = 17.68, η2 = 
0.09, p < 0.01), BMI (F(3,531) = 23.14, η2 = 0.12, 

Table 1
Descriptive statistics relative to indicators of LTPA 

Variables BM (kg) BMI (kg/m2) BFM (kg) SMM (kg) PBF (%) BFMI (kg/m2)

LTPA Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

F
-L

T
P

A
 

Sedentary 71.93 ± 15.71 25.55 ± 5.48 24.24 ± 11.33 26.19 ± 3.89 32.02 ± 8.66 8.65 ± 4.13 

Seldom active 66.1 ± 10.4 23.28 ± 3.71 18.9 ± 7.61 26.02 ± 3.36 27.74 ± 7.2 6.7 ± 2.87 
Moderately 
active 

64.08 ± 11.3 22.42 ± 4.06 16.57 ± 8.84 26.54 ± 4.33 24.46 ± 8.32 5.84 ± 3.28 

Very active 62.69 ± 8.59 22.09 ± 3.06 15.22 ± 7.19 25.74 ± 3.17 23.37 ± 7.67 5.41 ± 2.7 

V
-L

T
P

A
 Sedentary 71.99 ± 16.00 25.52 ± 5.59 24.19 ± 11.50 26.26 ± 3.93 31.86 ± 8.75 8.62 ± 4.19 

Seldom active 69.06 ± 12.11 24.78 ± 4.41 22.44 ± 9.08 26.03 ± 4.61 31.38 ± 7.42 8.10 ± 3.47 
Moderately 
active 

64.93 ± 9.57 22.78 ± 3.48 17.45 ± 7.29 26.10 ± 2.91 26.12 ± 7.17 6.17 ± 2.74 

Very active 61.20 ± 7.99 21.26 ± 2.13 13.73 ± 5.15 25.85 ± 3.38 21.64 ± 6.34 4.78 ± 1.72 

Whole sample 67.62 ± 13.05 23.88 ± 4.63 20.17 ± 9.85 26.12 ± 3.68 28.41 ± 8.56 7.17 ± 3.63 

 
Table 2 

Correlation analysis and Fishers’ r-to-z transformation 

Variable F-LTPA V-LTPA Z-score p – 2 tail 

BM (kg) –0.251** –0.302** 1.796 0.073 

BMI (kg/m2) –0.270** –0.337** 2.383 0.017* 

BFM (kg) –0.324** –0.389** 2.365 0.018* 

SMM (kg) –0.016 –0.032 0.539 0.590 

PBF (%) –0.361** –0.422** 2.258 0.024* 

BFMI (kg/m2) –0.318** –0.388** 2.543 0.011* 

 
Table 3 

Results of the ANOVA and LSD post-hock analysis for F-LTPA 

Between-group comparison BM (kg) BMI (kg/m2) BFM (kg) PBF (%) BFMI (kg/m2) 

Sedentary 

Seldom active 
5.84* 2.27* 5.34* 4.28* 1.95* 

3.4–8.3 1.4–3.1 3.5–7.2 2.7–5.8 1.3–2.6 

Moderately active 
7.85* 3.12* 7.68* 7.57* 2.82* 

4.4–11.3 1.9–4.3 5.2–10.2 5.4–9.7 1.9–3.7 

Very active 
9.24* 3.45* 9.03* 8.65* 3.25* 

5.6–12.9 2.2–4.7 6.4–11.7 6.4–10.9 2.3–4.2 

Seldom active 

Moderately active 
2.02 0.85 2.34 3.29* 0.87 

–1.4–5.4 –0.4–2.1 –0.18–4.9 1.1–5.4 –0.1–1.8 

Very active 
3.41 1.18 3.69* 4.38* 1.30* 

–0.2–7.0 –0.1–2.5 1.0–6.4 2.1–6.7 0.3–2.3 

Moderately 
active 

Very active 
1.39 0.33 1.35 1.09 0.43 

–2.9–5.7 –1.2–1.9 –1.8–4.5 –1.6–3.8 –0.7–1.6 
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p < 0.01), BFM (F(3,531) =32.64, η2 = 0.16, p < 0.01), 
BFMI (F(3,531) = 32.82, η2 = 0.16, p < 0.01), and 
PBF (F(3,531) = 42.60, η2 = 0.19, p < 0.01). Speci-
fically, sedentary and seldom active females had 
higher BM, BMI, BFM, BFMI, and PBF than mo-
derately and very active females, while moderately 
active had higher values than very active females.  

The largest relative differences occurred be-
tween sedentary and very active in BFMI, BFM 
and PBF, with the largest being in BFMI (Fig. 2). 
Similarly as in F-LTPA, differences in BFMI and 
BFM were three times larger and in PBF two 
time larger than those obtained in BM. 

Discussion 
The first aim of this study was to investigate 

the relationship between body composition and 
indicators of LTPA in working females. To that 
end, small to medium statistically significant 
negative correlations occurred between frequency 
and volume of -LTPA and BMI, BFM, PBF, and 
BFMI, whereby correlations with V-LTPA were 
significantly stronger. The second aim was to 
determine whether females who are physically 
more active had lower levels of body fatness.  
In that regard, BM and BMI as well as absolute 
and relative measures of body fatness were higher 

Fig. 1. Relative differences (%) and belonging effect sizes in body fatness between F-LTPA groups 

 
Table 4

Results of the ANOVA and LSD post-hock analysis for V-LTPA 

Between-group comparison BM (kg) BMI (kg/m2) BFM (kg) PBF (%) BFMI (kg/m2) 

Sedentary 

Seldom active 
2.93 0.74 1.75 0.48 0.51 

–0.2–6.1 –0.4–1.8 –0.5–4.0 –1.5–2.4 –0.3–1.4 

Moderately active 
7.07* 2.74* 6.74* 5.74* 2.45* 

4.5–9.6 1.8–3.6 4.9–8.6 4.2–7.3 1.8–3.1 

Very active 
10.79* 4.26* 10.46* 10.22* 3.84* 

7.5–14.1 3.1–5.4 8.1–12.9 8.2–12.3 3.0–4.7 

Seldom active 

Moderately active 
4.14* 1.20* 4.98* 5.26* 1.94* 

1.0–7.3 0.9–3.1 2.7–7.3 3.3–7.2 1.1–2.8 

Very active 
7.86* 3.52* 8.70* 9.74* 3.33* 

4.1–11.7 2.2–4.8 5.9–11.5 7.4–12.1 2.3–4.3 

Moderately active Very active 
3.73* 1.52* 3.72* 4.48* 1.39* 

0.4–7.1 0.4–2.7 1.2–6.1 2.4–6.5 0.5–2.3 
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as the frequency and volume of LTPA were lower. 
Females who reported to be seldom active had 
lower BFM, PBF, and BFMI than those who re-
ported to be sedentary. Moreover, those who  
reported to be moderately active and very active 
had lower body fat values than those who re-
ported to be seldom active. Finally, considering 
the V-LTPA, those who reported to be very ac-
tive had lower BM, BMI, BFM, PBF and BFMI 
than moderately active females. Therefore, the 
results provide a clear evidence the frequency of 
four to five training sessions or volume of 150–
300 minutes per week may be sufficient for the 
maintenance of the optimal quantity of body 
fatness.  

Considering the descriptive data for seldom 
active females, their mean BMI and PBF (see 
Table 1) belong to acceptable levels (i.e., normal 
range for BMI = 18.0–25.0 and for PBF = 25.0–
31.0%) (REF). This suggests that frequency of 
two to three physical activities in leisure time per 
week could be in general sufficient for acceptable 
level of body fatness. However, translated into 
volume (i. e., duration of these one to two ses-
sions), this seems less likely to be true in larger 
number of cases as mean BMI and PBF of sel-
dom active females relative to V-LTPA were at 
the upper limit of acceptable. This indicates that 
one or two training sessions or 150 minutes per 
week could be considered as minimal necessary 
amount of LTPA for body fatness not to be overly 
increased, which is preferable to sedentary [13]. 

However, for maintaining body fatness about  
the middle of the range of acceptable or lower, 
frequency and volume of LTPA may need to be 
increased to four to five sessions or 150–300 mi-
nutes per week [8, 18]. For further improvements 
or for having PBF with the fitness range (i. e., 
PBF = 21–14%), frequency and volume of LTPA 
may need to increase over five times or over  
300 minutes per week, which is in accordance 
with Powell et al. [13].   

Beside the effects of LTPA modalities on 
body composition, different amounts of LTPA 
have had multiple health benefits as well as in-
creased work productivity and life expectancy 
[10]. Liu et al. [10] conducted the meta-analysis 
including 126 studies and found recommended 
physical activity by WHO contributed about 7% 
reduction in cancer risk, mainly attributed to pro-
tection against breast cancer and colorectal can-
cer. It is of note however, that increased body 
fatness negatively affect health as well [5]. This 
means that LTPA may have double role in health 
prevention and improvement by reducing health 
risks related to sedentary behavior and by re-
ducing body fatness related to lack of LTPA. 

Conclusion  
Our results agree in accordance with the quote 

“some is good, more is better”. Frequency and 
volume of LTPA of even two sessions per week 
or up to 150 minutes per week seem to be suffi-
cient for working females to have lower amounts 
of body fats than those who are sedentary. How-

Fig. 2. Relative differences (%) and belonging effect sizes in body fatness relative to V-LTPA 
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ever, to obtain the acceptable level of body fat-
ness, frequency of four to five LTPA sessions or 
150–300 minutes per week may be needed, while 
to attain fitness level of body fatness higher than 
just acceptable, females may need to be active 

even more frequently or more than 300 minutes 
per week. Therefore, employed females who are 
moderately or very active are more likely to meet 
body fat levels that correspond to good health 
and good or improved physical fitness. 
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