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Obesity is an increasing health problem all over the world. In addition to genetic
and many environmental factors, television is also thought to be a risk factor.
This study examined the effects of television viewing on obesity and other
physical complaints among Turkish children. From two different socioeconomic
class primary schools, 886 second- and third-grade children were visited at
their schools, and their weight, height and triceps skin fold thickness (TST)
were measured and body mass index (BMI) calculated. Television viewing
behavior of the children, parental weight and height, and physical complaints
of children were investigated by a questionnaire sent to parents. A subgroup
of children was also called to the hospital, and their blood lipid profile and
visual acuity were measured. According to the questionnaires, children were
found to watch television 2.1 + 1.2 hours/day (hr/d) during the weekdays,
3.4 £ 2.1 hr/d at the weekend and 2.5 + 1.3 hr/d generally. Children were also
grouped according to the amount of time they watch television. Group 1
(n=298) children watched television less than 2 hr/d, Group 2 (n=323) watched
2-4 hr/d, and Group 3 (n=68) more than 4 hr/d. The prevalence of obesity
was 10.9% according to BMI, 11.8% according to TST and 6.4% according to
both criteria. Obese girls were found to watch television longer than their peers
(2.9 £ 1.2 hr/d vs 2.3 = 1.3 hr/d, respectively, p=0.034), but no other relation
was found between television viewing and obesity. Headache, back pain, eye
symptoms and sleep problems were found to be more often among children
who watched television longer (p<0.05).

It was concluded that television viewing is related to many physical complaints,
which may have lifelong consequences (obesity). Thus, pediatricians should

give appropriate guidance to families about television habits and health
consequences.
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Nowadays watching television is an important
part of daily life. After sleep, it is the activity
that takes the greatest part of our children’s
timel. Because children are so intensely
subjected to television, possible health effects
is an important topic of investigation. The most
well known and studied physical effect is
obesity. Both decreased energy expenditure and
increased intake of energy by eating “junk food”
while watching television increase the risk of
obesity?8, Also television viewing has been related
to an increased risk of hypercholesterolemia?,
hypertension!9, back pain!}, and eye!2 and sleep

problems13. Although there are several studies
about television viewing and health, still there
is no consensus about the results.

The effect of television on health is difficult to
generalize due to sociocultural differences
among television-viewing habits, television
programs and child-rearing activities. As far as
we know, the effects of television viewing on
obesity and other health problems have not
been studied previously in Turkey. The aim of
this study was to examine the effect of television
viewing on obesity and some other physical
health parameters among school age children.
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Material and Methods

This study was performed in two primary
schools in Ankara. Subjects were 886 second
and third grade students, 472 from low-income
and 414 from high-income primary schools.
Students were visited at their school and their
weight, height and triceps skin fold thickness
(TST) were measured. Weight was measured
with a standard portable scale, with children
wearing their standard school clothes and
without shoes. Height was measured with
standard measuring tape, children without
shoes and with heels together. TST was
measured with a calliper, and the tips of the
acromial process and the olecranon were
palpated and a point halfway between marked
on the skin. The skin fold was picked up over
the posterior surface of the triceps muscle on
a vertical line passing upward from the
olecranon in the axis of the limb, and the
calliper jaws were applied at the marked levell4.
Obesity was defined as body mass index (BMI)
(weight divided by height square) being over
95 percentile and TST being over 85 percentile
for the age group!s.

A questionnaire was sent to the parents of the
students. The questionnaire included questions
on the parents’ weight and height, the child’s
and their parents’ television viewing habits, and
the time the child spent watching television
versus other daily activities. There were also
questions about television advertisements:
whether the child wanted the products
advertised, what kind of products he wanted
most and whether the parents bought them.
Parents were also asked whether their children
had symptoms like headaches, back pain, eye
strain or sleep problems and whether they used
eyeglasses.

To assess the physical activity of the child, we
inquired as to the number of vigorous exercises
the child performs in a week. Children who
performed three or more were defined as ‘active’
and those who performed less than three
activities were defined as ‘not active enough’s.

According to the television viewing time
reported in the questionnaires, children were
separated into three groups: Group 1, children
watching television two hours or less; Group
2, children watching more than two but less
than four hours; and Group 3, children watching
more than four hours a day. Thirty children
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from each group were called for further
examination at the hospital. Their parents’
weight and height were measured. Physical
examination of the child was performed and
blood pressure measured. Visual acuity was
assessed by a Snellen visual acuity chart. Blood
was taken for very low-density lipoprotein
(VLDL), low-density lipoprotein (LDL), high-
density lipoprotein (HDL) and triglyceride
assessment. Parents were also given a diary
containing seven pages, each for one specific day
of the week. Days were divided into hours.
Parents were requested to note what the child
was doing each hour of the day.

The data was analyzed by Student’s t test, x2
test and one way ANOVA test. Correlations
were tested by Pearson’s test. The tests were
performed by using SPSS v9.0 program.

Results

Parents of 886 students (445 female, 441 male),
472 from low and 414 from high socioeconomic
class schools, answered the questionnaires.
Mean age of the students was 7.95 + 0.77 years
(Table I).

Of the parents, 689 answered the question
about their child’s television viewing time; 298
children (47%) were included in Group 1, 323
(46.9%) in Group 2 and only 68 (9.1%) in
Group 3. Mean daily viewing time was 2.1 + 1.2
hours during the week, 3.4 + 2.1 hours on
weekends and 2.5 + 1.3 hours overall (Table II).
It was found that older children spent more
time watching television (r=0.11, p=0.005).
Boys seemed to spend more time watching
television during the weekdays but this
difference disappeared on weekend. Television
viewing time did not differ between high and
low income groups (Table III).

Of 886 children, 100 were found to be obese
(10.9%) when defined as BMI being over 95t
percentile, and 109 were found to be obese
(11.8%) when defined as TST being over 85t
percentile. Sixty children (6.4%) satisfied both
criteria. Obesity was found to be more prevalent
among boys than girls and among students of
high socioeconomic class school than of their
low income peers (Table 1V).

Mean television viewing time of obese and
nonobese children was not different (Table V).
Obesity prevalence among groups that were
separated according to television viewing time
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was also not found to be different (Table VI).

Because both television viewing time and
obesity prevalence was significantly different
between boys and girls, the relation between
television and obesity was also examined among
these two groups. Among girls, mean daily
television viewing time of children was found
to be longer for obese girls, but this difference
was not present for boys (Table VII).

Snacking while watching television was found
to be more often among obese children (56.7%
of obese [51/90] and 40.1% of nonobese
children [285/713], p=0.003).

According to the questionnaire results, 64.6%
(488/756) of children demanded the products
that were advertised on television; 37% (159/
430) preferred toys, 21.4% (92/430) preferred
sweet food and 24.4% (105/430) demanded
both toys and food. The total percent of children
demanding food products was 61.9% and only
0.7% (3/430) of this was for nutritious food
such as yogurt. Of the parents, 73.8% (596/
808) reported that they bought these products
sometimes and 3.8% (31/808) bought them
frequently. Obesity according to TST was found
to be more often among children of parents who
bought the products their children demanded
(12.5% [78/623] compared with 6.7% [12/
179], respectively, p=0.031). Mean daily
television viewing time of children who
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demanded the adversited products was found
to be higher than of their peers (2.5 + 1.2 hours
and 2.3 = 1.2 hours, respectively, p=0.011).
Mean daily viewing time was also longer for
children who demanded food products (not the
nutritious ones) (2.8 £ 1.3 hoursand 2.4 + 1.9
hours, respectively, p=0.035).

The mean number of vigorous physical activities
performed by children was found to be
2.7 + 2.4 times per week; 42.8% (295/690) of
children were classified as ‘active’ (performed
3 or more vigorous activities per week). Boys
were found to be more active than girls. Their
mean number of activities was 3.4 x 2.5 times
per week versus 2.1 + 2.2 times per week for
girls (p<0.001). Mean number of physical
activities was found to have a weak positive
correlation with obesity (according to BM]I,
p=0.002 and r=0.119, according to TST,
p=0.001 and r=0.122, according to both criteria
p<0.0001 and r=0.137), and being ‘active’ was
found to be more often among children who
were obese according to both criteria. The mean
television viewing time of children who were
and were not ‘active’ enough did not differ
(2.5 = 1.3 hours/day and 2.5 + 1.2 hours/day,
respectively, p>0.05). There was also not any
difference in the mean number of vigorous
physical activities performed weekly between
groups of children that were separated
according to television viewing time (2.8 + 2.4

Table VI. Obesity frequency among groups separated according to television viewing time

Group 1 Group 2 Group 3
n=298 n=323 n=68
n % n % n % P
BMI > 95t percentile 30 10.1 39 12.1 6 8.8 0.603
TST > 85% percentile 33 11.1 37 11.6 9 13.2 0.887
Both criteria satisfied 19 6.4 23 7.2 4 5.9 0.883

BMI: body mass index; TST: triceps skinfold thickness.

Table VII. Mean television viewing time (hours/day) of obese and nonobese boys and girls

BMI TST Both criteria
Normal Obese P Normal Obese p Normal Obese P
Boys n=304 n=46 n=287 n=59 n=316 n=30
25+12 23+x11 0.183 25=12 2412 0613 25=%12 2.1+10 0.068
Girls n=313 n=29 n=322 n=20 n=326 n=16
23x13 29+12 0034 23=+13 3013 0029 23=+13 32+13 0.021]

BMI: body mass index; TST: triceps skinfold thickness.
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times for Group 1, 2.7 + 2.4 times for Group
2 and 2.9 + 2.4 times for Group 3, p>0.05).

Forty percent of the parents reported that their
children had headache sometimes and 5.7% had
this complaint often. Children with reported
headaches were found to have longer television
viewing times on weekdays and in general
(p=0.016 and p=0.010) (Table VIII).

Back pain was reported to be present for 20.6%
of the children; these children had television
viewing times longer than those who did not
have this complaint on weekdays and in general
(p=0.040 and p=0.041) (Table VIII). Back pain
was found more often among children who
watched television more than two hours: 17.1%
(51/298) of the children who watched less than
two hours had back pain compared with 66.3
(201/596) of the children who watched
television longer (p=0.018).

Thirty-three percent of the children were
reported to have complaints about their eyes
sometimes and 3.2% were reported to have
such complaints often. The group who had such
complaints was found to have longer television
viewing times than their peers on weekdays,
weekends and in general (p=0.001, p=0.012
and p=0.008) (Table VIII). Eye complaints were
more often in children in Group 3 than in those
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in Groups 1 and 2  (p=0.006 and p=0.018)
(Table IX)

Eyeglasses were used by 10.9% of the children.
The frequency of having glasses was not found
to be different between groups according to
television viewing time (Table IX) nor was
television viewing time of children who had or
did not have glasses (Table VIII).

Sleep problems were reported by 14.8% of
parents. Nine percent had difficulty with sleep
onset (73/807), 3.5% had nightmares- (28/807),
1.5% had night waking (12/807), 0.4% had
somnambulism (3/807) and 0.4% had other
problems (3/807). Children who had sleep
problems were found to watch television longer
than their peers on weekdays, weekends and in
general (p=0.009, p=0.001 and p=0.039)
(Table VIII). Sleep problems were found to be
more often among children from Groups 2 and
3 than Group 1 (p=0.024, p=0.040) (Table IX).
Children who watched television later than
21:00 had sleep problems more often (36.7%
[120/327]) than their peers (15.6% [86/567])
(p<0.0001). Children who had a television set
in their bedroom were also found to have more
sleep problems than other children (24%[25/
104] compared with 13.8% [97/703])
(p=0.007).

Table VIII. Television viewing times (hours/day) of children according to physical complaints

Television viewing time

Weekdays Weekends Daily
Headache + 324 26x13 34+20 22=+13
- 365 2312 32+20 2110
p 0.016 0.162 0.010
Back pain + 139 26x14 35x=21 23x14
- 550 2412 33=x20 20x1.2
P 0.040 0.198 0.041
Eye + 247 26=x13 3622 22=x1.2
complaints ~ 442 2312 32+1.8 20x12
P 0.001 0.012 0.008
Using + 81 23=x17 3.1x1.7 25+14
eye glasses - 608 2.1=1.1 33=x20 2412
p 0.109 0.325 0.477
Slecp + 111 28+1.5 40+23 24+1.5
problems - 578 24%12 32+1.9 20=1.1
P 0.009 0.001 0.039

+ : child with complaint
~ 3 child without complaint
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Table IX. Physical complaints among groups according to television viewing times

Group 1 Group 2 Group 3

n=298 n=323 n=68 P
Headache 134 (45.0) 150 (46.4) 40 (58.8) 0.113
Back pain 51 (17.1) 68 (21.1) 20 (29.4) 0.064
Eye complaints 98 (32.9) 114 (35.3) 35 (51.5) 0.017°
Using eye glasses 37 (12.6) 34 (10.6) 10 (14.7) 0.558
Sleep problems 36 (12.1) 59 (18.3) 16 (23.5) 0.0061

* The difference is between Group 2 and Group 3 (p=0.018) and between Group 1 and Group 3 (p=0.006).
t The difference is between Group 1 and Group 2 (p=0.04) and between Group 1 and Group 3 (p=0.024).

Thirty children from each group were called for
examination at the hospital. Thirty children
from Group 1, 29 children from Group 2 and
25 children from Group 3 came for the
examination. Parents of these children were
given a one week diary. According to the diaries,
mean television viewing time was 2.5 + 1.3

hours/day. The television viewing times -

reported in the questionnaires and in the diaries
were compared and they were found to show
good correlation (p<0.001 and r=0.6).

The children’s as well as their parents’ weight
and height were measured again. Mean
television viewing time of obese (2.2 + 1.1 h/
d) and nonobese children (2.5 = 1.3 h/d)
assessed from diaries did not show a significant
difference (p>0.05). The frequency of being
obese was also not different between groups
separated according to television viewing time.

Visual acuity of children was assessed using a
Snellen visual acuity chart. Frequency of visual
problems was not found to be different between
groups according to television viewing time, and
the mean television viewing times of children
who did or did not have problems were similar.
We could not find any correlation between
distance from the television set and presence
of visual problems (Table X).

Arterial blood pressure was measured for each
child at the hospital. Mean systolic blood
pressure was 99.9 + 11.1 mmHg, and mean
diastolic blood pressure was 67.2 + 9.8 mmHg.
Of the children, 11.4% (9/77) had systolic
blood pressure and 22.1% (17/77) had diastolic
blood pressure over 95 percentile for their age
group. Mean television viewing time of these
children was not different from their peers
whose blood pressures were normal (2.4 + 1.3
h for children who had normal systolic blood
pressure, 2.7 + 1.5 h for children who had high

systolic blood pressure, 2.4 £+ 1.2 h for children
who had normal diastolic blood pressure,
2.7 = 1.7 h for children who had high diastolic
blood pressure, p>0.05). Mean blood pressures
of children from groups that were separated
according to television viewing time also did not
show any difference (98.7 + 13.0/66.4 + 14.6
mmHg for Group 1, 99.8 + 10.6/65.8 + 10.0
mmHg for Group 2 and 99.5 % 13.1/
66.3 = 12.5 mmHg for Group 3, p>0.05). There
was no correlation with television viewing time
and blood pressure measurements.

Blood lipid profiles were assessed for children
who were examined at the hospital. Mean
serum lipid levels were: cholesterol (ch)
16.3 £ 26.3 mg/dl, triglyceride (tg)
108.5 * 68.9 mg/dl, HDL 52.6 = 11.7 mg/d|,
LDL 87.6 + 22.1 mg/dl and VLDL 21.9 + 13.9
mg/dl. BMI was found to be positively
correlated with ch, tg and VLDL levels (r=0.33
and p=0.008, r=0.48 and p<0.0001, r=0.48
and p<0.0001, respectively). Systolic blood
pressures also had a weak positive correlation
with ch, tg and VLDL (r=0.36 and p=0.005,
respectively). A similar correlation was present
for diastolic blood pressure (r=0.30 and
p=0.018, r=0.38 and p=0.002, and r=0.37 and
p=0.003, respectively). Television viewing time
did not have any correlation with any of these
blood lipid measurements. There was no
difference in mean levels of blood lipids between
groups that were separated according to
television viewing time (p>0.05) (Table XI).

Discussion

Television, as an important part of our lives, is
affecting our children in many ways. It is taking
the time children should spend with other
activities, creating instead a sedentary lifestyle.



PRY,V; Toyran M, et al The Turkish Journal of Pediatrics ® July - September 2002

Table X. Mean television viewing times (hours/day) and viewing distances (meters)
according to visual problems

Present Not present
Visual problems n=87 n=712 ]
Viewing time 25x1.5 25x13 0.967
Viewing distance 2509 25x=1.1 0.849

Table XI. Mean blood lipid levels (mg/dl) of children from groups according to television viewing time

Group 1 Group 2 Group 3 p
Cholesterol 155.5 = 26.2 166.9 = 27.6 155.8 £17.5 0.249
Triglyceride 105.8 £ 58.5 120.4 = 86.3 85.4x344 0.442
HDL 526 x12.4 51.7 = 10.8 54.1 = 14.2 0.878
LDL 81.7 £ 18.6 92.6 = 23.8 84.6 + 23.1 0.182
VLDL 21.2 +11.7 245+17.4 17.0+ 6.9 0.393

HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL: very low-density lipoprotein.

The effect of television viewing on obesity is a
fact of debate. Dietz et al.2, studying over 6,000
children, suggested that the prevalence of
obesity increases by approximately 2% for each
additional hour of television viewing per day.
Most of the studies support the hypothesis that
television causes obesity but these studies
widely differ in their method of gathering
anthropometric data (some use only the data
from questionnaires), in their definition of
obesity, and in their means of acquiring
information about television viewing time2-7. To
our knowledge, there is no report about the

effect of television viewing on obesity among
Turkish children.

The two well known studies that found no
relationship between television and obesity have
important special methodological features. One
of them is the study of Robinson et al.l6, in
which the researchers had the chance to
examine 279 children at 7, 14 and 24 months
of the study and who did not find a meaningful
association between adiposity and television
viewing. The other study performed by DuRant
et al.}7, was special in that it did not rely on
self reporting but rather collected data about
television viewing by observing the children in
their houses.

In our study, the anthropometric data was
obtained by measurement, and obesity was
defined using BMI and TST, which are reported
to be correlated to direct measures of body fat.
Information about television viewing time was

obtained via questionnaires and diaries. Diaries
are reported to give results similar to that
obtained by video recordings of the family and
are more reliable than questionnaires!s. We
could not determine a relation between
television viewing time and obesity (for any
definition) in our study, neither using the data
from questionnaires nor from the diaries. As a
matter of fact, the data from the diaries was
well correlated with data from the
questionnaires. The latest study supporting our
findings came from the United States. Mc
Murray et al.19 analyzed data of 2,389 children
and concluded that after adjusting for ethnicity
and socioeconomic status, there were no
significant effects of television viewing on BMI
and TST.

Although we could not find any relation
between obesity and television viewing for the
whole study group, mean daily television
viewing times of obese (by all definitions) girls
were found to be longer than for their nonobese
peers. Supporting our findings, Crawford et al.2
reported BMI and television to be related for
women but not for men; however, there are also
researchers reporting the contrary!0.2l, To find
different results about a television-obesity
relation for girls and boys was not a surprise
in our study because both television viewing
time and obesity prevalence were different
between the two groups. The two groups were
also different in their ‘activity’ level. Boys were
found to be more active than girls and perhaps
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girls who are already not active enough are more
readily affected by a sedentary life.

Television viewing is cited as affecting both ends
of the energy balance in favor of obesity. One
end is energy intake. Supporting the findings
of Taras et al. and others?2-24, we found that
most children demanded products advertised on
television (especially food that is not nutritious
but rich in fat and sugar), and that children who
watch television longer make their parents
purchase these products more frequently.
Additionally, snacking while viewing television
was found to be more frequent among children
who watched television longer. Both snacking
while viewing and demanding the advertised
food products are shown to be more frequent
among obese children. Thus, as the earlier
reports suggested, television has a negative
effect on our children’s feeding behavior.

The other end of the balance is energy
expenditure. We could not reveal any correlation
between television viewing time and time
dedicated to sports or the number of vigorous
physical activities performed by the child. In fact
the relation between physical activity and
obesity is itself a subject of debate. There are
reports relating obesity and physical activity
both in a negative?5-26 and positive?” way (as
was the case in our study), while others do not
mention any relation at all28. Measuring physical
activity and examining the complicated relation
between activity-obesity and television and
other sedentary activities is not easy, but we
must keep in mind that at least for the time
the child watches television, he is in a state of
very low metabolic rate (lower than basal
metabolic rate??). A study performed among 8-
12 year-old children revealed that decreasing
sedentary behavior was more successful than
increasing physical activity in decreasing the
frequency of being overweight30.

Obesity is an important health problem because
it is a risk factor for many childhood and adult
diseases. Hypertension and hyperlipidemia are
two examples3. The relation between television
and these two health problems was also
examined. A study from Belgium reported a
correlation between television viewing time and
systolic blood pressure of boys in their study
group?9, In our study, we could not determine
any correlation between viewing time with
either systolic or diastolic blood pressure. Being
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hypertensive also did not differ among groups
divided according to television viewing time.
Wong et al.?, studying 1,081 children, reported
television viewing time to be the most
important risk factor for hypercholesterolemia.
We studied lipid profiles (LDL, VLDL, HDL, tg,
chl) of 63 children and could not find a
correlation between television viewing time
with any of the blood lipids examined.

Although television viewing did not seem to be
directly related to obesity among our children,
the results for female children in this study
group concerning the effect of television viewing
on feeding behavior, and reports from other
countries are serious enough to take measures
regarding the appropriate amount of television
viewing.

Another important point here is that obesity is
not the only suspected negative effect of
television on physical health. Watching
television is believed to cause visual problems.
The only study supporting this belief reported
that juvenile myopia was correlated with
television viewing distancel2. We could not
demonstrate any such correlation neither as a
result of television viewing time nor viewing
distance, based on information from patient-
reported questionnaires. Although not directly
related to visual acuity, we found that watching
television longer was related to eye complaints.
Perhaps the continuous accommodation and
convergence while watching television causes
eye fatigue.

Some physical complaints such as back pain and
headache were found to be more often among
children who watched television longer. Vincent
et al.32, revealed that watching television caused
headache in 6.4% and worsened it in 27.7% of
a group of patients who had chronic headache.
In this study, we found that television viewing
time of children who had headaches was
significantly longer than that of their peers.
Troussier et al.ll reported television viewing
time to be a risk factor for back pain. Although
the study of Gunzburg et al.33 did not support
this finding, we found that back pain was more
frequent in Group 3 than Groups 1 and 2, and
also that television viewing time of children
with back pain was longer than of those
without.

Sleep problems may also be related to television
viewing behavior. Gupta et al.3* observed 250
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children for nine months after their initial
introduction to television, and showed that 24%
of the children had sleep problems although
they had had none previously. Owens et al.13
reported that television viewing time, watching
television right before bedtime and presence of
a television inside the child’s bedroom were all
risk factors for sleep problems. In this study,
we also found that children who watch
television longer, who continue to watch after
21:00 and who have a television set in their
bedroom have sleep problems more often than
their peers.

The American Academy of Pediatrics advises
limiting children’s viewing time to one to two
hours per day35. The mean television viewing
time in this study was over this range, and 53%
of our children watched television more than
two hours per day. As pediatricians, we must
be familiar with the possible physical effects of
television viewing in addition to psychological
effects. Acquiring information about the viewing
behavior of the child must be a part of the
medical history, especially when the concern is
one of these suggested effects (obesity,
headache, back pain, sleep problems, etc). We
must inform parents that they should limit their
children’s viewing time and not place a
television set in the child’s bedroom. Less
sedentary and more creative activities shared
with parents and friends should take the place
of television viewing for the physical and
psychosocial health of our children.
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