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Abstract

The aim of this study is to investigate Body Mass Index (BMI) in Turkish adolescents who
regularly participate in physical activity and sedentary adolescents. A total of 941 female and male
students aged between 12-14 years were included in the study. 444 female and 497 male students
studying at public primary schools of different socio-economic levels voluntarily participated in the
study. 290 participants were chosen among those who regularly participating in physical activities at
least four days a week. On the other hand, 651 participants were composed of sedentary individuals
who did not regularly participate in physical activity and only took physical education class one
hour a week. BMI classification was categorized as normal weight (<25), overweight (25-30), and
obese (>30), and formulized as BMI=Bodyweight (kg) / square Height (m?). Data was collected by
Personal Information Form. Statistical analysis of data was performed with Two-Way Variance
Analysis, t-test for independent samples and Bonferroni Analysis for age variable in SPSS 15.0
packet software.

The results obtained in the study showed that BMI increases in male and female students
with age, and there is a significant difference between BMIs in terms of age and gender (p<0.05).
In addition, a significant difference was also detected in BMI values of adolescents who regularly
participate in physical activity and sedentary adolescents (p<<0.05).
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Introduction

Obesity is a metabolic disease caused by excess fat storage in body. The reason of obesity is
the longtime energy instability (Wang et al., 2005). Overeating habit, metabolic and hormonal
deficiencies, genetic factors, psychological disorders, and sedentary lifestyle can also be cited among

the reasons of obesity (De Lorenzo et al., 2001). Obesity forms due to the complex interaction
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between cultural, social, genetic, physiological, behavioral and psychological factors (Atalay &
Hascelik., 2000).

It is a serious health problem for advanced ages due to its result; however, recent studies

have revealed its increasing threat for children and adults (Hiteman et al., 2003).

Obesity is an important problem for children especially on account of its biopsychosocial
results (Must & Strauss.,1999; Wabitsch, 2000). Furthermore, children entering puberty overweight
or obese will also be overweight or obese in the adulthood (Togashi et al., 2002). The future
prevalence of diseases related to overweight or obesity like type II diabetes, hypertension,
cardiovascular disorder or metabolic syndrome is depended on the cutrent prevalence of obesity
and overweight in today’s children (Must et al, 1992; Frontini et al, 2001); therefore,

anthropometric follow-up of children is quiet important for their future life.

Researchers have detected fatty streaks and fibrous plaques in the arteries of overweight
and obese adolescents, indicating early atherosclerosis, a major risk factor for heart attack or stroke
(Haque et al., 2008). Overweight adolescents are also more likely to experience anxiety, depression,
attempt suicide, or have low self-esteem and body dissatisfaction and are more likely to attempt
suicide (Brown,Teufel, Birch, & Kancherla, 2006; Thompson et al, 2007; Wardle & Cooke
2005).Furthermore, overweight adolescents are more likely to repeat a grade in school, drop out of
school, have few friends, and be subjected to weightrelated teasing from friends or family (Falkner

et al.,, 2001; Crosnoe & Mueller., 2004; Keery, Boutelle, van den Berg, & Thompson, 2005).

Researchers associate regular physical activity with a lower risk of overweight, obesity,
hypercholesteremia, hypertension, diabetes mellitus type 2, and cardiovascular disease (Elgar et al.,
2005; Forshee, Anderson, & Storey, 2004; Taylor et al., 2002). Adolescents who engage in 30
minutes of moderate physical activity (such as brisk walking, bike riding, or swimming) or 20
minutes of vigorous physical activity (such as jogging, rowing, or stair-climbing) at least 3 times a
week can significantly lower their risk of cerebrovascular and cardiovascular disease in adulthood
(Twisk, Kemper, & van Mechelen, 2002). Research has shown that Promoting Physical Activity 5
regular physical activity can effectively decrease insulin resistance in at-risk adolescents (Kirk et al.,
2005). Additionally, physical activity has mental health benefit: physically active adolescents have a

lower prevalenceof anxiety and depression (Strohle et al., 2007).
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This study was performed to investigate Body Mass Index in terms of certain variables

among Turkish adolescents who either regularly participate in physical activities or lead a sedentary

life.
Material and method

This is a comparative and descriptive study. Study sample was composed of 941 voluntary
students (444 female and 497 male) aged between 12-14 years studying at 5 randomly selected
public primary schools with different socio-economic levels in Izmir. 290 participants were chosen
among individuals who regularly participate in physical activities at least four days a week. On the
other hand, 651 participants were chosen among individuals who lead a sedentary life and only take
physical education and sport class one hour a week. In addition, official consents of provincial
directorate for national education and schools, and students who did not prefer to participate were

no included in the study.
Data collection tools
Personal information form

Personal Information Form was used to obtain demographic features. For determining
personal information, form included questions about age, gender, educational and professional

status of mothers and fathers, income levels and transportation type to school.
Collection of BMI data

BMI is calculated by dividing body weight with square height (BMI= body weight (kg) /
square height (m® (Weinstein et al, 2008). BMI is the best and easiest index that shows the
overweight based on the relation between weight and height (Ozer, 2006; Heyward &Wagner,
2004). BMI is an obesity index gradually accepted throughout the world in 1990s (Rowland, 1991;
Van Itallie, 1988). BMI is widely used in epidemiological studies requiring the measurement of large
population as it is easy to calculate. Obesity diagnosis is established when the index is over 27.8
kg/m2 in adult males and 27,3 kg/m2 in adult females (Seidell, 2002). The last classification
accepted by WHO is given in Table 1.

Height of participants was measured by milimetric height scale, and body weight was
measured by electronic bascule. Body weights and heights were recorded in personal information
form and then formulated (BMI= Body weight (kg) / square height (m?). BMI was calculated for

each participant by dividing body weight with square height. BMI values were separated into three
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categories according to classification criteria, which were normal weight (<25), overweight (25-30),

and obese (>30).

Table 1. BMI classification in adolescents by WHO

Classification BMI kg/m2 Risk for disease
Underweight <185 Low

Normal 18.5—-24.9 -

Overweight 25> Medium

Pre-obese 25-299 High

1st degree obese 30 - 349 Moderately high

2nd degree obese 35-399 Extremely high

3rd degree obese 40 > Very extremely high

Data collection

Anthropometric measurements of all students (bodyweight and height) were carried out in
gym centers and open areas determined by school administration with the help of physical
education teachers. Measurements were performed by the same researcher to decrease error rate.
Height was measured shoeless and weight was measured with only school uniform after taking off
jacket and other similar clothes by using standard bascule and height scale. Evaluations were made

based on BMI percentiles peculiar to age and gender (Cole, 2000; Sava et al., 2000).
Data analysis

Statistical analysis of data was carried out with SPSS 15.0 packet software. Data was given
as mean T standard deviation (SD). All P values were compared to 0.05 of significance level. In the
evaluation of study data, descriptive statistic techniques were used to compare personal information
of participants. In addition, X’ test, two-way variance analysis and Bonferroni analysis for age were

also used in the study.
Findings

Table 2. Obesity status concerning gender

Female Male Total

N % N % N %
Normal weight (<25) 392 88.2 447 89.9 839 89.2
Overweight (25-30) 43 9.7 44 8.9 87 9.2

Obese (>30) 9 21 6 1.2 15 1.6
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Table 3. Height, weight and BMI distributions by age and gender

Gender Age n X+S8d min max

12 125 151,98+8,27 131,00 173,00

Female 13 165 157,07 £7.07 132,00 175,00

14 154 159,96% 7,06 140,00 180,00

12 111 151,72+ 8,24 136,00 174,00

Height (cm) Male 13 181 158,32 £8,23 139,00 180,00
14 205 165,09£10,86 140,00 192,00

12 236 151,86+8,24 131,00 174,00

Total 13 346 157,7247,71 132,00 180,00

14 359 162,89£9,75 140,00 192,00

12 125 45,50+9,90 26,60 73,10

Female 13 165 51,68+11,75 32,90 84,00

14 154 53,66+10,74 27,80 94,70

12 111 45,38%+12,96 2490 112,70

Body Weight (kg) Male 13 181 51,24+12.39 30,30 112,70
14 205 56,37+12,75 29,70 91,30

12 236 4544111 42 2490 112,70

Total 13 346 51,45+12,07 30,30 112,70

14 359 55,21+11,99 27,80 94,70

12 125 19,47£3,28 14,00 30,00

Female 13 165 20,92+4,18 13,00 35,00

14 154 20,38+3,65 14,00 36,00

12 111 19,33£4,01 13,00 40,00

Body Mass Index Male 13 181 20,25+3,81 13,00 40,00
14 205 20,51+3,49 13,00 32,00

12 236 19,40£3,63 13,00 40,00

Total 13 346 20,57+4,00 13,00 40,00

14 359 20,67+3,56 13,00 36,00

As can be seen in Table 2, 89.2% of female students were normal weight, 9.7% were

overweight, and 2.1% were obese, while 89.9% of male students were normal weight, 8.9% were

overweight, and 1.2% of them were obese.

Table 3 demonstrates that weight, height and BMI increased in female and male students

with age. Height, weight and BMI values of female students were higher than those of male

students in 12-13 years of age curves, but this turned in male students’ favor in 14 years of age

curve.
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Table 4. Height, weight and BMI (Analysis of variances)

df Mean square F P
Age 2 8066.53 110.79 .000*
Height  Sex 1 935.59 12.85 .000*
Age*sex 2 595.13 8.17 .000*
Age 2 6469.86 45.89 .000*
Weight  Sex 1 115.77 .821 365
Age*sex 2 251.87 1.78 168
Age 2 137.042 9.743 .000*
BMI Sex 1 35.386 2.516 113
Age*sex 2 5.166 367 .693

*P<0.05

A significant difference was detected between adolescent ages in terms of weight
(F=45.893, P=.000), height (F=110.792, P=.000) and BMI (F=9.743, P=.000). In addition, no
significant relation was detected between different genders in terms of age and BMI as well as

between age and gender, while there was a significant difference between genders concerning

height (F=12.850, P=.000) as well as age and gender (F=8.174, P=.000).

Table 5. Height, weight and BMI distributions by age and gender of individuals concerning physical activity
status

Participating in physical activity Sedentary

Gender Age n X*Sd N X*Sd
Female 12 36 154,86£8.72 89 150,82%7 34
13 44 158,11£6,90 121 156,70£7,11
Height (cm) 14 40 162,15£7,76 114 159,19%6,66
Male 12 28 15421+7.79 83 150,87£8 26
13 50 161,66+9,03 131 157,04%7 55
14 92 170,54+ 7,06 113 160,66%9,16
Female 12 36 44.62+8,08 89 45,.86%+10,57
13 44 51,76%10,64 121 51,66%12,17
Body weight (kg) 14 40 52,57+ 7,06 114 54.04%1133
Male 12 28 46,02+13,45 83 45,17+12,87
13 50 50,11£9,55 131 51,67%1332
14 92 50,58+ 11,82 113 53,76+12,93
Female 12 36 18,33+2,30 89 19.93%3 51
13 44 20,65%3,59 121 21,02%+4.39
Body Mass Index 14 40 19854223 114 21,25+ 397
Male 12 28 19,00%4,09 83 19,44+4,00
13 50 19,06+2,30 131 20,70+4,17

14 92 20,28+ 2,79 113 20,69£3,98
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Table 5 indicates that height, weight and BMI values were in favor of adolescents regularly

participating in physical activities compared to sedentary adolescents. In addition, the results of
variance analysis demonstrated a significant relation between BMI values of adolescents regularly

participating in physical activities and sedentary adolescents (F=34.995, P=.000).

Table 6. Height, weight and BMI of multiple comparision

Mean Difference (1) P

Height 12 Age 13 Age -5.8682* .000%
14 Age -11.0340% 000%

weight 12 Age 13 Age -6.0068* 000%
14 Age -9.7644* 000%

BMI 12 Age 13 Age -1.1684* 001%
14 Age 1.2673* 000%

*P<0.05

As can be seen in Table 6 In terms of age, the results of Multiple Comparision analysis
demonstrated a significant relation between 12 age values with 13 age values and 14 age values

according to Height, weight and BMI (p<0.05).

Table 7. BMI values of adolescents concerning physical activity status

Normal weight (<25)  Overweight (25-30)  Obese (>30) Total

N % N % N % N %
Regularly exercising 277 95.6 12 4.1 1 0.3 290 100
Sedentary 562 86.3 75 11.5 14 22 651 100

X2:22.536  p: 0.00

Table 7 presents the BMI values of adolescents concerning physical activity levels of
students. As a result of the statistical analysis, a significant relation was observed between BMI

values and physical activity levels.
Discussion and result

This study investigated BMI values of Turkish adolescents regularly participating in physical

activities or leading a sedentary lifestyle.

As a result of the study, no significant difference was observed in body weights of children
aged 12-14 years in terms of gender, while female students aged 12 and 13 years were determined to

have higher body weight compared to their male contemporaries; however, this turned in favor of
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males in 14 years of age. Similar studies reported that height and body weight of girls were higher
than those of boys at the same age (Colak, 2006; Temel & Aksoy, 2001; Ziyagil et al., 1999).

Malina (1991) reported that because girls enter puberty earlier, they temporarily have higher
height and body weight than boys at the beginning of this period. Therefore, in the early stage of
adolescent growth, girls are temporarily taller and heavier than boys. Previous studies stated that
girls have the highest increase in height at 12 years of age, while boys have the highest increase at 14
years of age; on the other hand, gitls have the highest increase in weight at 12.5 years of age that is 6
months later than the highest increase in height, while boys have the highest increase in weight at
14 years of age which is the same age when the highest increase in height occurs (Rogol et al.,

2002).

In this study, it is concluded that Turkish girls reach in rapid growth period earlier than
boys, and therefore, they have higher body weight than boys. On the other hand, boys have higher
body weight than gitls at 14 years of age, which indicates that they enter puberty later than gitls.
From this regard, the present study is compatible with the literature. In addition, no significant
difference was found considering height in favor of gitls, as indicated in literature, and this could be
caused by the fact that boys have the highest increase in height at 14 years of age, and surpass their

female contemporaries in height.

As children in adolescence period maintain physical growth, height and body weight are
expected to increase in parallel with age. In this study, girls were found to have significantly higher
BMI than boys. It was reported that girls were fattier than boys at all ages, and there was no big
difference before puberty (Temel & Aksoy, 2001). In the previous studies performed on children
aged 12-14 years, it was determined that subcutaneous fat thickness, body fat rate, body fat mass
and body mass index were higher in girls than boys (Colak, 20006). In the present study, overweight
and obesity prevalence of girls and boys were found lower than those in some other countries
(Goodman S et al. 2002; Kasmini, 1997; Kromeyer et al. 1999; Ogden et al. 2002; Rahmani-Nia et
al. 2008). Inadequate nutrition, socio economic and socio cultural factors are cited among the

reasons; however, overweight and underweight should be of particular interest to future studies.

A significant difference was detected between BMI values of adolescents regularly
participating in physical activities and sedentary adolescents. Adolescents regularly participating in
physical activities were found to have normal BMI (<25) and weight. This result demonstrates

positive effects of physical activities. Boyce et al. (2008) reported that obesity increases due to lack
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of physical activity and exercise, and losing weight is closely related to exercising. This result is

compatible with the findings of the present study, as well.

BMI classification was categorized as normal weight (<25), overweight (25-30), and obese
(>30) (Seidell, 2002). Accordingly, the number of individuals with normal BMI (<25) was found
higher among those who regularly participate in physical activities than sedentary adolescents. Many
previous studies reported that BMI could be maintained at normal levels through exercising (Alves
et al. 2008; Byrd-Williams et al. 2007). The present study shows similarity with other studies in this
regard. It can be suggested that adolescents regularly exercising and participating in physical

activities can better manage BMI.

The number of overweight sedentary adolescents (25-30 BMI) was found higher than
overweight adolescents (25-30 BMI) regularly participating in physical activities (Table 5). The
results of some other studies support the findings of the present study (Alves et al. 2008, Sevimli,

2008).

It was determined in this study that Turkish adolescents, regularly participating in physical
activities, had better results in all parameters compared to sedentary adolescents. In addition,
significant differences were detected between participation in physical activity and BMI. This result

is also compatible with the literature.

Malnutrition and sedentary lifestyle are among the most important factors causing obesity
and overweight at present. Technology facilitates daily living conditions, but brings many
disadvantages, as well. Studies especially indicate that obese and overweight children will also have
weight problems in their future life. In the present study, BMI values of individuals regularly
participating in physical activities were lower than those of sedentary individuals, and regular
physical activity has positive effects on BMI. Regular exercises and physical activities help
adolescents to maintain the ideal body weight and also contribute to maintain BMI at normal levels.
From this regard, it is important to inform sedentary adolescents on BMI. In order to raise a
healthy society, sport and physical activity habits should be promoted at early ages and developed as

an indispensable part of living style for family and society.
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