THE RELATION BETWEEN BODY MASS INDEX (BMI), PHYSICAL ACTIVITY OF STUDENTS AND GENDER DIFFERENCES
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ABSTRACT
Purpose: The goal of this study was to examine the level of physical activities over 7 or 30 days (with minimum duration of 30 minutes per day) of the first year students, determination of possible gender differences as well as correlation of physical activities with students’ BMI.  
Methods: Random sample of 745 (568 female and 177 male) 1st year students (freshmen) of undergraduate study at Faculty of Humanities and Social Sciences at University of Zagreb. Data is collected through voluntary and non-anonymous survey. The entire survey consists of 26 questions, 5 of which are used in this study. We used basic statistical methods for description of student population. The difference between male and female students is assessed by t-test (p<0.05) while multiple regression analysis was applied for the correlation between BMI and the predictor variables describing students’ sport practice. 
Results: A statistically significant difference between genders in the level of physical activities and BMI was obtained. Multiple regression analysis showed no statistically significant relation between BMI and the level of physical activity. 

Conclusions: This study confirms previous findings about insufficient level of physical activity among students and that BMI with normal values is not the most relevant indicator of health and fitness.  
Key words:  physical education, university, survey, obesity, adolescents.
INTRODUCTION
Hypokinesis has become one of the three leading indirect causes of illnesses, disabilities and mortality in addition to inadequate diet and smoking (WHO, 2006). It accelerates the physiological aging process, reduces work capacity and energy, and contributes to an unwanted body appearance. Although the tendency for certain diseases is hereditary, changing lifestyle can tremendously affect someone’s health. Prevention is known as being the best, simplest and cheapest remedy. 

The main goal of physical education on universities is to educate students about the importance of regular, continuous and adequate exercise throughout life as a precondition of maintaining and improving one’s health. It directs them in sports and recreational activities that are consistent with their interests and abilities, and encourages the acquisition of habits for life-long regular participation in physical activity.

Previous studies show that the level of physical activity changes throughout life. Significant decrease happens in the time of education, particularly in urban areas where young adults show less interest participating in games that require so called muscular work, while simultaneously have more interest in activities related to sitting and passive leisure (Casperssen at al., 2000). In adolescents and young adults, observations showed that physical activity continuously decreases (Huddleston et al., 2002), the number of health problems increase, especially in students – which is highly correlated with hypokinesis (Andrijašević et al. 2005); also, overweight problems (WHO Europe, 2004) tend to increase since high school age.
Research conducted with students at the Faculty of Humanities and Social Sciences showed decreased involvement in sport and recreational activities during university education in comparison to their previous engagements, and it is even more prevalent with female students. (Gošnik at al. 2002).

Decreased physical activity combined with inadequate and unbalanced diet often leads to excessive weight gain already in the age of puberty and adolescence (WHO Europe, 2004). A very disturbing fact is that in the higher grades of high school in Croatia (from 16 to 18 years old) every fourth female pupil is physically active less than once a week, while obesity and overweight problems increase, although the higher prevalence is seen in male pupils. (Jureša at al. 2005). Taking this in consideration, universities can be a platform for promoting the importance of regular physical activity and adopting a healthier lifestyle.  

METHODS
Purpose of the research

The goal of this research is to determine the level of physical activity of male and female students in their free time over a period of one month, and a level of physical activity in the past week with the criteria of at least 30 minutes of physical activity per day and possible correlation of these two variables with Body Mass Index (BMI). Possible gender differences for physical activity variables, BMI and waist circumferences were assessed.
The sample of respondents

Convenient, quota sample of respondents consisted of 745 (177 male, 23.76% and 568 female, 76.34%) students in the first year of undergraduate study at the Faculty of Humanities and Social Sciences.
Instrument of data collection and sample variables

Data was collected through a questionnaire which students fulfilled voluntarily and non-anonymously during the winter semester of the academic year 2011/12, as a requirement for the Physical Education course. The complete questionnaire contains 26 questions that are specifically tailored to the subjects’ population, and this paper discusses five questions with four variables: 1) the regularity of physical activity practice in the past month with the criteria of at least 30 minutes per day (1- none; 2- 2 to 5 times; 3 - 6 to 12 times; 4- 13 to 20 times; 5 – 21 to 28 times; 6 - every day); 2) the regularity of physical activity in the last 7 days with the criteria of at least 30 minutes per day (1- none; 2- one time; 3 - two times; 4- three times; 5 – four times; 6 – five and more times); 3) subjects’ height and weight from which the Body Mass Index was calculated; 4) waist circumference.
Methods of data processing

The collected data was analyzed using the statistical software package STATISTICA 7.0. The basic statistical characteristics were defined for all variables: the frequency and percentage of each variable in the total population, according to respondents’ gender. T-test for independent samples determined the difference between male and female students. Regression analysis was used to determine the interdependence between the number of hours of physical activity in the given time period (a month and a week) and the BMI as the predictor variable.
RESULTS AND DISCUSSION 
	Table 1. Frequency (N) and the percentage (%) of the students at the Faculty of Humanities and Social Sciences according to practice of physical activity in the last month (Q1)

	Practice of 
physical activity 
in the last month
	Total
	Male
	Female

	
	N
	%
	N
	%
	N
	%

	None
	99
	13.29
	16
	9.0
	83
	14.61

	2-5 times
	281
	37.72
	55
	31.1
	226
	39.79

	6-12 times
	178
	23.89
	43
	24.3
	135
	23.77

	13-20 times
	82
	11.01
	26
	14.7
	56
	9.86

	21-28 times
	44
	5.91
	15
	8.5
	29
	5.11

	Daily
	59
	7.92
	22
	12.4
	37
	6.51

	Missing
	2
	0.27
	0
	0.00
	2
	0.35


	Table 2. Frequency (N) and the percentage (%) of the students at Faculty of Humanities and Social Sciences according to practice of physical activity in the last week (Q2)

	Practice of 
physical activity 
in the last week
	Total
	Male
	Female

	
	N
	%
	N
	%
	N
	%

	None
	170
	22.82
	31
	17.5
	139
	24.47

	1 day
	175
	23.49
	35
	19.8
	140
	24.65

	2 days
	180
	24.16
	44
	24.9
	136
	23.94

	3 days
	97
	13.02
	20
	11.3
	77
	13.56

	4 days
	49
	6.58
	18
	10.2
	31
	5.46

	5 and more days
	73
	9.80
	29
	16.4
	44
	7.75

	Missing
	1
	0.13
	0
	0.00
	1
	0.18


Results of physical activity in this time frame (one month and a week) shown in Tables 1 and 2, indicate the insufficient physical activity of students, considering the recommendation made by the WHO which says that optimal physical activity for youth should be, at least, one hour per day (WHO Europe, 2004). The most disturbing result concerning the data is the fact that in a month, about 50% of young people were active up to 5 times a week, and even 22.82% were completely inactive, while 23.49% were active only once.
	Table 3. Mean values ± Standard deviation (SD) for dependent variables concerning  physical activity in the last month and in the last week, body mass index (BMI) and wais circumference for males and females and the results of t-test between males and females for the first year students at the Faculty of Humanities and Social Sciences statistically different at *p<0.05

	Variables
	Males
	Females
	t-test

	
	Mean
	±SD
	Mean
	±SD
	t
	p

	Physical activity in the last month
	3.20
	1.50
	2.70
	1.34
	4.15
	0.000037*

	Physical activity in the last week
	3.26
	1.69
	2.74
	1.49
	3.92
	0.000097*

	BMI
	22.76
	2.89
	21.17
	3.10
	6.07
	0.000000*

	Waist circumference
	83.64
	10.45
	73.51
	9.11
	12.14
	0.000000*


Table 3 shows the mean values, standard deviation and the results of t-test between female and male students. The average physical activity (at least 30 minutes) was 6 to 12 times per month and two times per week. A statistically significant difference between males and females was observed in all four tested variables. Although, female students are less active than their male colleagues, their BMI is lower, which could be explained by a greater concern for their appearance, which is usually more prevalent in the female population. Values of the ​​ waist circumference used to determine abdominal obesity still show normal values ​​for both genders; however, since respondents are young people from 18 to 20 years of age, they should certainly be educated about the importance of reducing body fat and maintaining desirable body weight in order to preserve their health.
	Table 4. Results of  multiple regression analysis for the connection of body mass index (BMI) with the predictor variables describing practice of physical activity of the total populations of the first year students at the Faculty of Humanities and Social Sciences

	Predictor variable
	Statistical parameter

	
	Beta
	t
	p

	Physical activity in the last month
	-0.09
	-1.28
	0.202700

	Physical activity in the last week
	-0.11
	-1.72
	0.087046

	R= 0.08;  p<0.20991


The regression analysis results show no statistically significant relationship between BMI and physical activity levels of students in the observed time frame (one month and one week). The assumption is that the BMI is not a sufficient measure from which to obtain quality data on the composition of the body, and that is the main health indicator and source of information on health preservation. Given the age of the respondents, it can be concluded that the majority completed their growth and development, and that the increase of body weight and the creation of excess fat is imminent.

CONCLUSIONS

This research has shown that students’ physical activity is insufficient according to the recommendations which they should be following. The results show that, in this population, Body Mass Index is not in the statistical significant correlation with the level of physical activity. However, in order to get more comprehensive results, one should take into account some anthropometric measures and dietary habits, and conduct a research on a larger sample of students from different faculties.

University professors have the task to provide quality education, offer diverse and interesting sports and recreational contents in Physical Education classes, as well as to intrigue and motivate students in order to increase the level of physical activity throughout their life. 
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