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Abstract

Energy needs depend on several factors such as gender, age, growth, level of physical activity, and 
body size. When the diet delivers excess of energy the body stores fat. To reduce body fat energy 
expenditure need to be higher than energy intake. Beside by energy imbalance body composition can 
be modulate by physical activity during recreational sports participation. This study aimed to assess 
correlation between nutritional status indicators and dietary pattern in a sample of recreational 
athletes.
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Abbreviations

A cross-sectional study was conducted during March and April 2017 on the area of Sarajevo Canton. 
The study covered 50 recreational athletes both sexes, different age groups. The study protocol 
included anthropometric measurements and a food frequency questionnaire. Anthropometric data 
included height, weight, and waist and hip circumference. The whole-body level of body composition 
is described by body mass index (BMI) and waist hip ratio (WHR). The FFQ included a list of 16 
commonly consumed foods and beverages. Participants estimated usual frequency of consumption 
by day, week, or month of each food and beverage queried. Statistical analyses were performed using 
the Statistical Package for Social Sciences software (version 13.0).

BMR - basal metabolic rate 
BMI - body mass index
FFQ - food frequency questionnaire 
SD - standard deviation
TEF - thermic effect of food 
WHO – World Health Organization
WHR - waist hip ratio

There are three basic components of a person’s energy output: maintenance expenditure, activity-induced 
energy expenditure, and diet-induced expenditure [1]. The basal metabolic rate (BMR) is the minimum 
energy expended to keep a metabolism at work in a day. There are variations in the expenditure of energy for 
life-sustaining activities, depending on sex, age, and body mass. The highest BMR is seen with people who

Methods

Introduction

Study revealed positive correlation between measures of adiposity and age at females. At males 
there were positive correlations between rear consumption of milk and milk products, and fruits 
with higher value of indicators of adiposity, as well as more frequent consumption of sodas and 
these indicators.

Results

There are many potential health benefits that can arise during recreational sports participation. 
Recreational athletes train at various intensity so they need a variety of food choices that will 
provide a balance of energy and nutrients in order to perform at an optimal level. Sometimes 
nutritional needs are underestimated and restriction of some food group, like fruits and milk have 
been adopted. Energy and nutrient density of food should be considering in diet choice.

Conclusion
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The study was conducted according to the research ethics guidelines laid down in the Declaration of Helsinki 
[9]. Verbal informed consent was obtained from all participants.

are growing and who are physically fit with significant lean body mass [2,3]. The diet-induced expenditure 
is energy required to process food. Because of heat production this is named as thermic effect of food 
(TEF) [4]. Activity energy expenditure is the most variable and the most changeable component of energy 
expenditure. It has significant influence on weight. Differences in weight do not mean the same variation 
in body composition of athletes and inactive people [3,5]. Body weight consists of fat (adipose), lean body 
mass, and water. Components of lean body mass are muscle, organs, and bone. There is an ample reserve of 
energy between 50,000 to 200,000 kcalories in healthy-weight adult that can be used between meals. One 
aspect of body composition is distribution of fat in the body. Upper-body fat or central obesity is visceral 
fat that is stored around the organs of the abdomen. Lower-body fat is subcutaneous fat around the hips 
and thighs [3,6]. Aerobic exercise can decrease visceral fat stores in general populations [7]. A recreational 
athletes participate in physically activities to be healthy, physically fit, socially involved, and to have fun. They 
train at various intensity levels. To perform at an optimal level they need a variety of food choices [8].

Materials and Methods

Design and Sample

A cross-sectional study was conducted during March and April 2017 in the area of Sarajevo Canton. The 
study covered 50 recreational athletes of both sexes and different age groups. Simple random sampling was 
used to select participants from different age groups.

Anthropometric data included height, weight, as well as waist and hip circumference. The whole-body level 
of body composition is described by body mass index (BMI) and waist hip ratio (WHR). BMI is calculated 
using weight in kilograms and height in meters (kg/m2). According to WHO guidelines [10] weight status 
is classified into four categories: under-weight (BMI ≤ 18.5), normal weight (BMI between 18.5-24.9), 
overweight (BMI between 25-29.9), and obese (BMI ≥ 30). WHR (i.e. the waist circumference divided by 
the hip circumference) is a measure of body fat distribution. It provides an index of both subcutaneous and 
intraabdominal adipose tissue. Abdominal obesity is defined as WHR above 0.90 for males and above 0.85 
for females (determined for European men and women, respectively) [11].

Data Collection

Dietary data were obtained by food frequency questionnaire (FFQ) [12]. The used items in the FFQ were 
divided into 16 food and beverage’s groups: fruits, vegetables, nuts, red meat, white meat, eggs, milk and 
dairy products, grains, cakes, sweets, chips, fried potatoes, fast food (hamburger, hotdog, sausages), coffee, 
fruits juices, sodas. The FFQ asked how often each food or beverage group, was usually consumed with five

This study aimed to assess correlation between nutritional status indicators and dietary pattern in recreational 
athletes.



Catovic, A., et al. (2021). A Cross-Sectional Study on the Diet and Nutritional Status of Recreational 
Athletes: A Pilot Study. CPQ Medicine, 11(3), 01-08.

Catovic, A., et al., CPQ Medicine (2021) 11:3 Page 4 of 8

Table 1: Anthropometric characteristics of participants

possible answers for each of the food categories: (1) several times per day, (2) at least one time per day, (3) 
two to three times per week, (4) two to three times per month, and (5) never.

Statistical analyses were performed using the Statistical Package for Social Sciences (version 13.0, SPSS, Inc) 
software. Continuous data were presented as mean and standard deviation (SD) and compared using Student 
t-test. In the bivariate analysis, the association of anthropometric measures were estimated according to age 
and the foodstuffs consumption pattern. Differences were considered statistically significant at p<0.05.

Data Analysis

The mean age of female participants was 21.82±1.35 year, and for male participants was 25.22±1.14. There 
was no significant difference between genders in relation to age (Student t test: p=0.065; p<0.05).

Results

A sample included 50 participant, of which 27 (54.0%) were female and 23 (46.0%) were male.

The anthropometric characteristics of participants were presented in Table 1.

Variable Females Males
p

Number of participants (%) 27 (54.00%) 23 (46.00%)
Age (mean±SD) 21.82±1.35 25.22±1.14 0.065

Anthropometric 
measures

Weight (mean±SD) kg 58.19±1.85 80.09±2.95 <0.0005
Height (mean±SD) cm 166.56±1.19 182.6±1.36 <0.0005

BMI (mean±SD) 21.82±1.35 25.22±1.14 0,008
Waist circumference (mean±SD) cm 70.76±1.17 86.49±1.86 <0.0005
Hip circumference (mean±SD) cm 86.02±1.50 94.72±1.59 <0.0005

WHR (mean±SD) 0.82±0.01 0.91±0.01 <0.0005

For females the mean weight was 58.19±1.85kg, the mean height was 166.56±1.19cm, the mean BMI 
was 21.82±1.35kg/m2, the mean waist circumference was 70.76±1.17cm, the mean hip circumference 
was 86.02±1.50, and mean WHR was 0.82±0.01. For males the mean weight was 80.09±2.95kg and the 
mean height was 182.6±1.36cm, the mean BMI was 25.22±1.14kg/m2, the mean waist circumference was 
86.49±1.86 cm, the mean hip circumference was 94.72±1.59, and mean WHR was 0.91±0.01.

Between gender there were significant differences in relation to anthropometric measures.

It is showed by Table 2 that the majority of the participants (68.0%) were of normal weight. BMI > 24.9 was 
found at 11(22.0%) participants, whereas 5 (10.0%) participants were underweight. Abdominal adiposity, 
defined by WHR, was found at 6(12.0%) participants.
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Table 2: Anthropometric indicators of adiposity

Comparison of consumption frequency of different food stuff revealed no statistically significant difference 
between genders, expect for consumption frequency of white meat and sweets (Table 3). One quarter of the 
sample of male population (26.1%) restricts consumption of fruits to two to three times per week.

Table 3: Dietary consumption of selected foodstuffs in participants according to gender

Foodstuffs

Frequency of consumption

P

several times per 
day

at least one time 
per day

two to three times 
per week

two to three times 
per month never

Females 
Number 

(%)

Males 
Number 

(%)

Females 
Number 

(%)

Males 
Number 

(%)

Females 
Number 

(%)

Males 
Number 

(%)

Females 
Number 

(%)

Males 
Number 

(%)

Females 
Number 

(%)

Males 
Number 

(%)

Red meat 1(3.7) 2(8.7) 2(7.4) 5(21.7) 17(63.0) 10(43.5) 7(25.9) 5(21.7) - 1(4.3) 0.414
White meat 2(7.4) 4(17.4) 5(18.5) 8(34.8) 15(55.6) 10(43.5) 5(18.5) 1(4.3) - - 0.036*

Nuts 2(7.4) 2(8.7) 7(25.9) 3(13.0) 12(44.4) 9(39.1) 5(18.5) 9(39.1) 1(3.7) - 0.387
Eggs 2(7.4) 4(17.4) 8(29.6) 7(30.4) 11(40.7) 11(47.8) 4(14.8) 1(4.3) 2(7.4) - 0.092

Milk and 
milk products 8(29.6) 9(39.1) 7(25.9) 2(8.7) 11(40.7) 4(17.4) 1(3.7) 5(21.7) - 3(13.0) 0.234

Fruits 13(48.1) 7(30.4) 10(37.0) 9(39.1) 4(14.8) 6(26.1) - 1(4.3) - - 0.105
Vegetables 10(37.0) 7(30.4) 10(37.0) 13(56.5) 7(25.9) 2(8.7) - 1(4.3) - - 0.931

Grains 9(33.3) 10(43.5) 10(37.0) 5(21.7) 8(29.6) 6(26.1) - 1(4.3) - 1(4.3) 0.773
Cakes 1(3.7) 1(4.3) 1(3.7) - 16(59.3) 7(30.4) 9(33.3) 12(52.2) - 3(13.0) 0.039

Indicator Classification Females 
Number (%)

Males 
Number (%)

Total 
Number (%)

BMI  
(kg/m2)

Underweight 
≤ 18.5 4(14.8) 1(4.3) 5(10.0)

Normal 18,5 - 24,9 22(81.5) 12(52.3) 34(68.0)
Overweight 
25.0 - 29.9 - 5(21.7) 5(10.0)

Obese class I 
30.0 - 34.9 - 4(17.4) 4(8.0)

Obese class II 
35.0 - 39.9 1(3.7) 1(4.3) 2(4.0)

Obese class III 
≥40 - - -

WHR

<0.95 for males and <0.85 for females 
without abdominal obesity 22(81.5) 22(95.7) 44(88.0)

≥0.95 for males and ≥0.85 for females 
with abdominal obesity 5(18.5) 1(4.3) 6(12.0)
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Females displayed positive correlation between measures of adiposity and age. Pattern of coffee consumption 
correlated with measures of adiposity in different way for females and males. Females who consumed coffee 
less frequently, had a higher weight, BMI and waist circumference. On the contrary, males who consumed 
less frequently had a lower waist circumference. Our study showed that less frequent cake consumption 
correlated with higher hip circumference for females. As for the male sample, we found WHR was higher 
with less frequent consumption of milk and milk products, whereas waist and hip circumference was higher

Sweets 6(22.2) 1(4.3) 3(11.1) 2(8.7) 12(44.4) 9(39.1) 6(22.2) 8(34.8) - 3(13.0) 0.012*
Sodas 1(3.7) 2(8.7) 2(7.4) 2(8.7) 1(3.7) 2(8.70) 10(37.0) 11(47.8) 13(48.1) 6(26.1) 0.175

Fruits juice 7(25.9) 3(13.0) 7(25.9) 11(47.8) 5(18.5) 5(21.7) 5(18.5) 3(13.0) 3(11.1) 1(4.3) 0.665
Coffee 10(37.0) 6(26.1) 4(14.8) 11(47.8) 2(7.4) 2(8.7) 2(7.4) - 9(33.3) 4(17.4) 0.272

Fast food 1(3.7) - 1(3.70) 2(8.7) 2(7.4) 3(13.0) 11(40.7) 11(47.8) 12(44.4) 7(30.4) 0.499
French fries 1(3.7) - 1(3.7) 1(4.3) 2(7.4) 4(17.4) 12(44.4) 13(56.5) 11(40.7) 5(21.7) 0.454

Snacks 1(3.7) - 2(7.4) 1(4.3) 9(33.3) 5(21.7) 7(25.9) 9(39.1) 8(29.6) 8(34.8) 0.240

Correlation between nourishment status, age and dietary pattern is showed in table 4.

Table 4: Correlation between nourish status and age and dietary pattern

Foodstuffs
Anthropometric indicators

Weight BMI Waist circumference Hip circumference WHR
Females Males Females Males Females Males Females Males Females Males

Age 0.001**(+) 0.879 0.001**(+) 0.842 0.002**(+) 0.951 0.015*(+) 0.675 0.480 0.582
Red meat 0.580 0.434 0.653 0.334 0.990 0.737 0.439 0.777 0.109 0.705

White meat 0.966 0.653 0.923 0.234 0.862 0.590 0.462 0.776 0.804 0.468
Nuts 0.847 0.255 0.565 0.367 0.843 0.818 0.848 0.953 0.818 0.605
Eggs 0.465 0.080 0.773 0.223 0.508 0.300 0.532 0.119 0.979 0.664

Milk and 
milk products 0.666 0.605 0.729 0.904 0.386 0.362 0.568 0.888 0.581 0.030*(+)

Fruits 0.291 0.055 0.207 0.082 0.323 0.018*(+) 0.398 0.010**(+) 0.896 0.392
Vegetables 0.561 0.127 0.959 0.399 0.484 0.181 0.603 0.236 0.841 0.346

Grains 0.251 0.344 0.223 0.052 0.138 0.239 0.124 0.518 0.853 0.080
Cakes 0.069 0.834 0.436 0.844 0.112 0.850 0.032*(+) 0.666 0.255 0.757
Sweets 0.849 0.712 0.843 0.588 0.857 0.812 0.825 0.931 0.392 0.334
Sodas 0.143 0.415 0.153 0.595 0.397 0.039*(-) 0.506 0.143 0.843 0.045*(-)

Fruits juice 0.305 0.866 0.307 0.905 0.147 0.404 0.146 0.318 0.857 0.917
Coffee 0.01*(-) 0.316 0.009*(-) 0.790 0.040*(-) 0.050*(+) 0.127 0.097 0.523 0.133

Fast food 0.537 0.497 0.582 0.427 0.610 0.990 0.127 1.000 0.063 0.802
French fries 0.996 0.941 0.777 0.850 0.885 0.999 0.448 0.398 0.104 0.096

Snacks 0.767 0.584 0.922 0.429 0.766 0.834 0.813 0.695 0.273 0.788

*Correlation is significant at the 0.05 level **Correlation is significant at the 0.01 level
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There are two main limitation of our study: its cross-sectional design and lack of information about serving 
size of commodities. Nevertheless it provides baseline information about anthropometric indicators and 
dietary pattern. Maintaining an active life-style is important for fitness and health. There are different 
recommendation about physical activity that can be adopted in group. Sometimes nutritional needs are 
underestimated and restriction of some food group, like fruits may be adopted. Recreational athletes train 
at various intensity so they need a variety of food choices that will provide a balance of nutrients in order 
to perform at an optimal level.

with more rear consumption of fruits. More frequent consumption of sodas correlated with higher waist 
circumference and WHR.

The purpose of this study was to investigate the relationships of nutritional status indicators and dietary 
pattern in a sample of 50 recreational athletes. A cross-sectional study was conducted during March and 
April 2017 in the area of Sarajevo Canton. Nutritional status indicators used were anthropometric measures: 
height, weight, waist and hip circumference, as well as their derivates: BMI and WHR. BMI is adopted 
as the anthropometric measure of body size for general population. WHO stated that in 2016, 39% of 
adults, aged 18 years and over, were overweight based on BMI, and 13% were obese [13]. In our sample 
we found BMI > 24.9 at 11(22.0%) participants. Alternative measure that reflect abdominal adiposity is 
WHR. In our sample abdominal adiposity, defined by WHR ≥0.95 for males and ≥0.85 for females, was 
found at 6(12.0%) participants. Muscles are more dense and heavier than fat, and muscular athletes may 
be classified as overweight by BMI standards, but not be fat [3]. Moreover using BMI categories as the 
main indicator of health, there is possibility of misclassification of cardiometabolic health [14]. In our 
study there was positive correlation between measures of adiposity and age at females. There is smaller 
elevation in whole body adiposity across age in the exercising women [15]. Dietary pattern of males revealed 
that less frequent consumption of milk and milk products, as well as fruits correlated with higher value of 
anthropometric indicators. On the other hand, more frequent consumption of sodas correlated with higher 
waist circumference and WHR. The impact of sodas on adiposity was evaluated in numerous studies with 
opposite results [16], as well as the impact on health [17].

The authors declare that they have no competing interests.
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