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Background: Television, computer and other causes of 
increased inactivity are reported to be among the major 
causes of obesity. This cross-sectional study was aimed to 
evaluate the effect of television viewing and other daily 
activities on body mass index (BMI) z-score of early 
adolescents.

Methods: A total of 860 students and their parents 
(581) from different socioeconomic level schools were 
included. They were instructed to fill in a self-designed 
questionnaire. Weight and height were measured, and 
BMI z-scores were calculated.

Results: BMI z-score was higher in boys and in those 
attending high socioeconomic level schools. Children 
with a BMI z-score >2SD watched television (2.5±0.9 
h/day) longer than those with <-2SD (1.6±0.8 h/day) 
(P=0.027). The three categories (<-2SD, -2SD–2SD, >2SD) 
differed significantly according to maternal (P<0.05) 
and paternal (P<0.005) BMI. Linear logistic regression 
analysis revealed that socioeconomic level, maternal 
BMI and paternal BMI are factors affecting BMI z-score 
significantly.

Conclusion: Genetic and/or family environment 
which may affect the nutrition and activity of adolescents 
seems to be the most important factor affecting their BMI 
z-score.
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Introduction

Obesity is prevalent in the developed world,[1] 
and an emerging morbidity for the developing 
countries where undernutrition is still prevalent. [2] 

Television, computer and others causes of increased 
inactivity are reported to be among the major causes of 
obesity.[3-7] However, several studies found no correlation 
between obesity and television viewing,[8,9] and some 
long-term follow-up studies[10] and a meta-analysis[11] 
showed a mild effect of television viewing on obesity.

Undernutrition is mostly related to feeding,[2] and 
the association between undernutrition and television 
viewing/computer use or activity is not well studied. 
There are studies on the influence of viewing thin 
models in media and women's body dissatisfaction,[12] 
but no studies on the association between thinness or 
undernutrition and duration of television viewing.

Several methods are available for evaluating 
nutritional status, but the parametric value z-score is 
recommended as a measure of evaluation.[13] Earlier 
studies on the relation between activity and obesity 
were conducted using body mass index (BMI) or 
body mass index percentile. However, BMI z-score is 
recommended as the best measure of adiposity on single 
occasion measurements.[14] BMI z-score, a proxy for 
body fat, is interpreted as BMI and BMI percentile. One 
study using BMI z-score as a measure of the nutritional 
status found no relation between obesity and activity.[9]

Although there is a trend for globalization of social 
life, there are cultural and social differences. Thus this 
study aimed to define the cross-sectional associations 
between different self-reported activities and BMI 
z-scores (both under- and over nutrition) in early 
adolescents from a country bridging Europe and Asia 
both geographically and culturally.

Methods
This cross-sectional study was conducted among 7th-
8th grade primary school students in Ankara, Turkey 
between February and March 2006. The schools were 
randomly selected from two districts with different 
socioeconomic levels (SEL). Students were visited 

Effect of activity and television viewing on BMI z-score 
in early adolescents in Turkey

Elif N. Özmert, Ramazan Özdemir, Ayhan Pektaş, Yasemin Üçkardeş, Kadriye Yurdakök
Ankara, Turkey



World Journal of Pediatrics

O
riginal article

World J Pediatr, Vol 7 No 1 . February 15, 2011 . www.wjpch.com38

at school and their weight and height were measured. 
Weight was measured with a standard portable scale 
with children wearing standard school clothes and 
without shoes. Height was measured with a standard 
measuring tape without shoes or heels. BMI z-scores 
were calculated according to the formula ([BMI/M]L-1/
LS; L, S, and M as constants defined according to age 
and sex).[15] Parental weight and height were self reported 
and parental BMI was calculated.

A self-designed questionnaire, adapted from the 
questionnaire used in our previous study conducted 
in the same schools,[16] was filled out by students and 
their parents. The questionnaire included questions 
about television viewing and activity durations of the 
children. Activity durations were asked separately for 
weekdays and weekends, and then mean durations were 
calculated by multiplying weekdays by 5, weekends 
by 2. Vigorous physical activity was defined as activity 
leading to sweating in the child.[17] The study was 
approved by Hacettepe University Institute of Child 
Health and the Ministry of Education and oral informed 
consent was obtained from all the participants.

The data were analyzed using SPSS 11.0. Comparisons 
between groups were made by Student's t test and one-way 
ANOVA. Bonferroni's correction was used for post hoc 
analysis. Correlations were tested by Pearson's product-
moment correlation coefficient and spearman's rank-
order correlation coefficient test. All parameters that 
had any significant relation with BMI z-score in the 
univariate analysis were included into the multilinear 
analysis of factors associated with BMI z-score. A P 
value of <0.05 was considered statistically significant.

Results
Characteristics of study participants
All the 850 students (440 female and 420 male) in the 
7th and 8th grade were invited to participate in the 
study, including 462 from low and 398 from high SEL 
districts. The mean age of the students was 13.5±0.66 
years (range: 12-15 years); 443 were in grade 7 and 417 
in grade 8. The questionnaire was filled out by the 850 
students and 566 parents (314 from low and 252 from 
high SEL districts; 325 mothers and 241 fathers).

The BMI z-scores of 57 (6.7%) adolescents were 
below -2SD, 739 (86.9%) between -2 and 2SD, and 
54 (6.4%) above 2SD. The mean BMI z-score was 
0.10±1.4. The mean daily durations of activities 
reported by the students and their parents are displayed 
in Table 1. Studying, reading, watching videos, DVD 
or television, and computer use were classified as 
sedentary activities; playing, housework and sports 
were defined as active activities; watching TV, video 

or DVD and computer use were defined as media 
activities. The mean durations of these activities are 
shown in Table 2. There was a good correlation between 
students and parents reported durations for all activities 
(Tables 1 and 2).

Parents reported daily activities
The parents reported duration of daily activities differed 
significantly according to socioeconomic level, grade, 
gender or parental education. The mean durations of 
playing and media activities were statistically longer in 
low SEL schools. Low SEL students spent more time on 
media and active activities than high SEL students. The 
students at the 8th grade spent longer time on studying 
and shorter time on computer use. As a result, media 
duration was longer for the 7th grade and sedentary 
activities duration was longer for the 8th grade students. 
There were significant difference between male and 
female students. Girls spent longer time on studying, 
reading, housework and total sedentary activities. Boys 
spent longer time on media and active activities. The 
children of mothers with education less than 8 years 
spent longer time on active activities. The children of 
fathers with education less than 8 years spent longer 
time on active activities.

Self-reported daily activities
According to self report, the time spent on playing, 
housework, and watching video or DVD and active 
activities was longer in low SEL schools. Girls reported 
a longer time on study, reading, doing housework and 
a shorter time on playing, sports, total media activities 
and total active activities. The students at the 8th grade 
reported a longer duration on studying and a shorter 
duration on reading, playing, sports, media activities 
and active activities. The children of mothers educated 
less than 8 years reported a shorter time on study and 
a longer time on playing and housework. Low paternal 
education children reported a shorter time on study, and 
a longer time on housework and active activities.

Factors affecting BMI z-score
The mean BMI z-score was significantly lower in low 
SEL schools (-0.67±1.4) than in high SEL schools 
(0.29±1.3, P<0.001). Girls showed a lower mean 
z-score (-0.23±1.4) than boys (0.23 ±1.4, P=0.007). 
There was no difference in mean BMI z-scores between 
grades, maternal and paternal education. A weak 
statistically significant correlation could be detected 
between BMI z-score and self-reported duration for 
sports (r=0.078, P=0.027) and vigorous physical 
activities per week (r=0.089, P=0.046).

The mean BMI z-score was similar between 
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students who had TV sets in their bedrooms and those 
who did not have. Students having a TV set in their 
bedroom reported significantly longer time on playing, 
sports, computer use and total media duration. Their 
parents reported a longer time on sports and active 
activities. Students from high SEL schools and boys 
more commonly had a TV set in their bed room than 
children from low SEL schools and girls (31% [high 
SEL] vs. 20% [low SEL], P<0.001; 29.5% [boys] vs. 
21% [girls], P=0.002).

The relations of the three BMI z-score categories 
with the time on activities and mean parental education 
were analyzed by one-way ANOVA according to the 
reports of parents and students themselves. A significant 
difference was noted in the parents reported time on 
television viewing, maternal or paternal BMI (Table 
3). Multilinear analysis showed only SEL (β=0.149, 
t=2.579, P=0.01), maternal BMI (β=0.267, t=4.561, 
P<0.001) and paternal BMI (β=0.162, t=2.825, 
P=0.005) were significantly associated with adolescent 
BMI z-score.

Discussion
Over the past 20 years, studies using different methods to 
determine the relationship between the time on television 
viewing and obesity have been reported.[3-11] Meanwhile 

Report Studying Reading Playing Sports Housework Watching Videos/DVD Computer Television 
Student (n=850) 3.4±1.9 1.1±0.8 0.9±1.1 1.0±1.1 0.7±1.0 0.7±1.1 0.5±1.0 2.1±1.4
Parent (n=566) 3.6±3.5 1.0±1.1 0.9±1.4 0.8±1.2 0.6±1.1 0.3±0.8 0.3±0.7 2.3±1.8
Correlation (rho)* 0.617 0.518 0.620 0.568 0.570 0.406 0.492 0.422

Table 1. The mean durations (h/day) of daily activities out of school reported by the students and parents

*: P<0.001 for all correlations.

life style has changed and recently BMI z-score has been 
recommended for cross-sectional evaluation of obesity.[14]

Univariate analysis in this study showed a weak 
positive correlation between self-reported time on sports 
and vigorous physical activities and BMI z-scores. As 
the time on sports increased, the BMI z-scores increased. 
Only students with a low BMI z-score (below -2SD) 
and those with a high BMI z-score have a significantly 
different television viewing duration.

Reports from more developed countries showed 
there was a positive relation between obesity and 
television viewing.[3,5-7] In less developed countries 
or regions with low economic level in the developed 
count r ies  no  pos i t ive  re la t ion  was  found. [4 ,8] 

Longitudinal studies[10] and meta-analysis[11] showed 
there is a causal effect relation between television 
viewing and BMI, but with small effect. 

Many studies indicated that increased television 
viewing and a decrease in more active activities (i.e., 
replacement) lead to obesity. However this study, like 
some other reports,[18,19] found a positive correlation 
between television viewing and many other sedentary 
activities (reading, watching CD, computer use). High 
socioeconomic level and parental BMI as factors may 
affect BMI z-score in adolescents significantly. 

Turkey is a developing country which differs from 
the western societies regarding family interactions and 
food culture. It is speculated that television viewing may 
be an indicator of some not measured family interactions 
and dynamics that also affect obesity most probably 
via eating and activity culture. Family control on the 
children has been shown to be an important factor for 
the development of obesity.[20] Longer time on television 
viewing may be an indirect measure of lack of control on 
children which in turn also leads to obesity. Disruptive 
behavior disorder has also been demonstrated to be 
related to higher BMI z-scores.[21] Aggression is also 
related to television viewing contents and duration.[22] 
So television, obesity and aggression may be "family 
dynamics/parenting style" is the missing part of the 
square. We believe that this hypothesis deserves further 
research.

One of the limitations of this study is the self- 
reported parental height and weight. Parent or child 
reports have been criticized for being subjective[23] 
for the determination of activity durations as well. 
However in one of our former studies conducted in the 

Report Media Sedentary Active
Students (n=850) 3.2±2.4 7.5±3.2 2.5±2.1
Parents (n=566) 2.9±2.5 7.6±5.1 2.2±2.5
Correlation (rho)* 0.466 0.489 0.560

Table 2. The mean durations (h/day) of daily media, sedentary and 
active activities reported by students and parents

*: P<0.001 for all correlations.

BMI z-score Duration of
  television viewing

Maternal
  BMI

Paternal
  BMI

<-2SD (n=40) 1.6±0.8* 23.6±3.7† 25.5±3.4‡

-2SD to 2SD (n=492) 2.4±1.8 25.1±3.5† 26.4±3.4‡

>2SD (n=34) 2.5±0.9* 27.3±4.5† 28.4±3.6‡

Table 3. Parent reported duration of television viewing and parental 
body mass index (BMI) according to BMI z-score groups

*: P=0.027, for the first and third groups; †: P=0.045, for the first and 
second groups; P<0.0001, for the first and third groups; P=0.002, for the 
second and third groups; ‡: P=0.002, between the first and third group; 
P=0.005, between the second and third groups.
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same schools, we correlated parent reports with diaries 
and found a good correlation.[24] The good correlation 
detected between reports of parents and adolescents 
increases the reliability of the results. 

In conclusion, neither television viewing nor other 
media use could be identified as independent factors 
related to adolescent BMI z-scores. However, genetic 
and/or family environment is likely to affect nutrition 
and activity pattern of adolescents and is significantly 
related to BMI z-score.
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