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Abstract
Objective TV viewing and computer use is associated with childhood overweight, but it 
remains unclear as to how these behaviours could best be targeted. The aim of this study 
was to determine to what extent the association between TV viewing, computer use and 
overweight is explained by other determinants of overweight, to find determinants of TV 
viewing and computer use in the home environment and to investigate competing activities.

Method A cross-sectional study was carried out among 4,072 children aged 4--13 years in 
the city of Zwolle, the Netherlands. Data collection consisted of measured height, weight and 
waist circumference, and a parental questionnaire on sociodemographic characteristics, 
child’s nutrition, physical activity (PA) and sedentary behaviour. Associations were studied 
with logistic regression analyses, for older and younger children, boys and girls separately.

Results The odds ratio (OR) of being overweight was 1.70 (95% confidence interval (CI): 
1.07 - 2.72) for viewing TV >1.5 h among 4- to 8-year-old children adjusted for all potential 
confounders. Computer use was not significantly associated with overweight. Determinants 
of TV viewing were as follows: having >2 TVs in the household (OR: 2.38; 95% CI: 1.66 
- 3.41), a TV in the child’s bedroom and not having rules on TV viewing. TV viewing and 
computer use were both associated with shorter sleep duration and not with less PA.

Conclusion Association between TV viewing and overweight is not explained by socio-
demographic variables, drinking sugared drinks and eating snacks. Factors in the home 
environment influence children’s TV viewing. Parents have a central role as they determine 
the number of TVs, rules and also their children’s bedtime. Therefore, interventions to 
reduce screen time should support parents in making home environmental changes, 
especially when children are young.
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Introduction
Overweight and obesity prevention in children and adolescents is necessary because 
childhood overweight is associated with a range of serious complications such as type 
2 diabetes, cardiovascular disease and psychosocial problems (1-3). Moreover, obesity 
during childhood is a strong predictor for obesity in adolescence and adulthood (4, 5). 

Overweight is caused by a lower energy expenditure than energy intake, resulting in 
excessive weight gain (6). Screen time (TV viewing and computer use) has been described 
as an important risk factor for overweight (7-10), affecting both sides of the energy 
balance. TV viewing has been associated with eating more sweets; eating more energy-
dense snacks; and drinking more sugared drinks (11, 12). TV viewing obstructs energy 
expenditure (9), although suggestions have been made that sedentary behaviour should 
not be confused with lower levels of physical activity. Several studies showed that children 
can have high levels of both screen time and physical activity (13, 14).

Studies show a strong association not only between socio-demographic characteristics 
and childhood overweight, but also between socio-demographic characteristics and TV 
viewing. For example, low maternal education, maternal overweight and ethnicity were 
associated with more TV viewing and childhood overweight (10, 15). Moreover, older 
children view more TV than younger children (16). Nevertheless, most studies do not 
analyse the association between TV viewing and overweight for younger and older 
children separately. The role of gender in TV viewing is still unclear (16, 17). Associations 
between computer use and sociodemographic characteristics are less studied, but it seems 
that boys spend more time on the computer than girls (16). Although TV viewing is an 
important factor that affects the energy balance, it is still unclear as to how the relationship 
between TV viewing and overweight works and by which factors it is influenced. 

The home environment has an important role in the dietary and physical behaviour of 
young children (18, 19). For example, in households with a large number of TVs and 
a TV in the child’s bedroom, the amount of time spent on TV viewing was largest (7-
9, 15). Moreover, parenting style has been shown to influence the child’s TV viewing 
behaviour (12). Therefore, the home environment can be promising to target in prevention 
programmes. 

Reducing children’s screen time seems, indeed, a promising approach for the prevention of 
childhood overweight (20). Therefore it is important to gain more insight into the association 
between TV viewing, computer use and overweight and the related determinants. 
Furthermore, because children can only spend their time once, it is interesting to find 
competing activities for TV viewing and computer use. Therefore, the aims of this article 
are as follows: (1) to investigate whether the association between TV viewing/computer 
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use and overweight can be explained by family characteristics and unhealthy behaviours 
for younger and older boys and girls separately; (2) to explore important determinants of 
TV viewing and computer use; and (3) to gain insight on which activities children spend 
less time on when spending more time on TV viewing or computer use.

Methods
Study population
Data collected in the ChecKid 2006 study will be used for this study. ChecKid is a monitoring 
study set up in 2006 to identify high-risk neighbourhoods/communities, high-risk groups 
and their (un)healthy behaviours in the city of Zwolle. Details on the study population and 
data collection have been described elsewhere (21). Briefly, this cross-sectional study was 
carried out among primary school children in Zwolle and is part of an integrated approach 
in which quantitative and qualitative monitoring research and environmental scans will be 
performed in order to develop, implement and evaluate tailored community interventions. 
All 51 primary schools in the city were invited to participate in the ChecKid study and 80% 
of the schools (n=41) agreed to participate. Participating schools were equally spread over 
the neighbourhoods of Zwolle. The parent(s) of 65% of children (n=5,219) gave written 
informed consent. ChecKid was approved by the Medical Committee of the VU Medical 
Centre. The measurements of the ChecKid study were recorded in 3 weeks in October and 
November 2006.

Measures 
Trained students measured body height, weight and waist circumference according to the 
protocol for the Dutch Growth study in 5,035 children (22). In all, 4% of children were 
not measured, mostly because of illness-related school absence. The children’s body mass 
index (BMI) cut-off points defined by Cole et al. (23, 24) were used to define low BMI, 
healthy weight, overweight and obesity. Low BMI and healthy weight were combined and 
referred to as ‘not overweight’, and overweight and obesity were combined and referred 
to as ‘overweight’. 

The questionnaire for parents included socio-demographic issues such as the child’s 
age, gender, parents’ birth country, parents’ educational level and parents’ body weight 
and height. In addition, questions on the child’s nutrition, physical activity, sedentary 
behaviour, the home environment and rules on screen time were included. A total of 4,257 
questionnaires (81%) were filled out and returned by the parent(s).

Parental characteristics
Socio-economic status (SES) was classified as low (lower general secondary education, 
lower vocational training and primary school or less), medium (intermediate vocational 
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training, higher general secondary training and pre-university education) or high (completed 
higher vocational training and University) based on the highest completed education level 
of both parents (25). Data on other indicators for SES (job position and income) were not 
available. However, educational level of parent(s) correlated with SES overall (based on 
the three indicators) and is associated with parental knowledge, lifestyle and habits (26). 
In the questionnaire, parents could indicate their birth country in the categories: ‘the 
Netherlands’, ‘Turkey’, ‘Morocco’, ‘Surinam’, ‘Netherlands Antilles’ or ‘other country’. 
We dichotomised ethnicity as non-western background (one or both parents born in 
Turkey, Morocco, Surinam, Netherlands Antilles) versus the rest (both parents born in the 
Netherlands or in a country not specified). 

Parents’ self-reported body weight and height data were used to calculate their BMI. 
Because most of the mothers filled out the questionnaire for their child, we included 
maternal overweight in this study and defined it as BMI ≥25.0 kg m-2. Single parenting 
was dichotomised (yes/no).

(In)activity behaviour 
The (in)activity behaviour items included in the study were playing outside, participating 
in organised sports, TV/video/DVD viewing and computer use. Parents were asked to 
indicate the average number of days per week and weekends their child spent time on 
the (in)activity items. Subsequently, they were asked about the mean duration of the (in)
activity item per day in five categories: <0.5, 0.5-1, 1-2, 2-3 and >3 h. To calculate the 
average time spent on the activities per week or weekend, the number of days per week 
or weekend the child spent time on activities was multiplied by the mid-category values of 
the duration of the activity per day (210 min for the highest category). Week and weekend 
were combined and divided by the total number of days. 

We defined cut-offs for the time spent on TV viewing and computer use such that around 
a third of the children would fall in the highest category. As a result, TV viewing was 
categorised for all children as 0-1, 1- 1.5 and >1.5 h. Computer use was dichotomised as 
≤30 or >30 min per day for 4- to 8-year-old boys and girls and 9- to 13-year-old girls and 
as ≤60 or >60 min per day for 9- to 13-year-old boys. 

The other activity items were dichotomised according to the Dutch standard for exercise for 
children: playing outside at least 1 h a day, and being involved in organised sports for at 
least 30 min at least twice a week (27). Involvement in organised sports was dichotomised 
as <1 or ≥1h per week.
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Dietary behaviour 
Parents indicated the frequency (number of week and weekend days) and number of 
glasses per day of fruit juice, cordial, soft drinks (excluding diet soft drinks) and sweetened 
dairy drinks, the frequency and amount of eating sweet candy bars, savoury snacks and 
crisps. The average number of glasses of sugared drinks and portions of snacks per day 
were calculated by multiplying the number of days per week or per weekend the child 
drank or ate snacks by the number of glasses/portions per day. Week and weekend were 
then combined and divided by the total number of days per week. 

Consumption of sugared drinks (total amount of fruit juice and cordial, soft drinks and 
sweetened milk drinks) was dichotomised as ≤3 and >3 glasses per day (28). Eating 
snacks (total number of sweet candy bars, savoury snacks and crisps) was dichotomised 
as <0.5 and ≥0.5 per day, so that again around a third of the children would fall in the 
highest category.

Sleep duration 
Sleep duration was measured with the questions: ‘What time does your child usually go 
to bed on weekdays?’ and ‘What time does your child usually wake up on weekdays?’. 
The questionnaire asked for sleep behaviour on weekdays, because it is more constant 
than sleep behaviour on weekends. Hours of sleep were calculated by the hours elapsed 
between bedtime and waking up. Sleep duration was dichotomised as more or less than 
average, resulting in ≤11.5 and >11.5 h per night for 4- to 8-year-old boys and girls and 
≤10.8 and >10.8 h per night for 9- to 13-year-old boys and girls.

Home environment
The physical home environment was measured with the number of TVs and computers in 
the household (≤1, 2 or >2) and the presence of a TV or computer in the child’s bedroom. 
The social home environment was measured with rules on when and how long a child is 
allowed to view TV and use the computer.

Statistical analyses
Statistical analyses were performed using SPSS for Windows, version 17.0 (SPSS Inc., 
Chicago, IL, USA). All analyses were conducted for boys and girls and for younger (4-8 
years) and older (9-13 years) children, separately. Differences in characteristics between 
boys and girls and the younger and older age groups were studied by using Chi-square 
tests and t-tests. For all other analyses, multivariable logistic regression analyses were used. 
First associations between TV viewing and overweight and computer use and overweight 
were adjusted for potential confounders. Potential confounders were SES, ethnicity, 
maternal overweight, single parenting, sugared drinks and eating snacks. If an association 
was found and not completely explained by the potential confounder, we investigated the 
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environmental determinants (number of TVs/computers, TV/computer in child’s bedroom 
and rules on TV viewing/computer use) with respect to TV viewing and computer use. For 
all analyses, we adjusted for SES and ethnicity. We checked whether the associations 
between TV viewing, computer use and overweight differed across categories of SES and 
ethnicity. Moreover, we investigated associations between TV viewing, computer use and 
other activities (participating in organised sports, playing outside and sleep duration).

Results
Characteristics of the study population
For 4,072 children (78% of children with informed consent), both anthropometrical and 
parental questionnaire data were available. The prevalence of overweight in the total 
study population was 11.7% (overweight including obesity). Girls aged 9-13 years were 
more often overweight than boys aged 9-13 years (Table I; P≤0.001). In addition, more 
girls than boys lived in low SES families. Boys used the computer more, were participating 
less in organised sports and in outside play, had shorter sleep duration and more often 
had a TV or computer in their bedroom than girls. Older children viewed more TV, used the 
computer more and ate more snacks. Younger children were more involved in organised 
sports, played more outside and slept more than older children. 
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Table I. Characteristics of the study population

Boys (n=2,004) Girls (n=2,068)
4-8 year old 9-13 year old 4-8 year old 9-13 year old

Children’s characteristics
  Age in years, mean (SD) 6.4 (1.4)†† 10.5 (1.1) 6.5 (1.3)†† 10.4 (1.0)
  Children’s overweight (%) 9.7 10.2** 11.9† 15.6

Family characteristics (%)
  Socio-economic status
    low 6.4* 8.1* 8.9 12.1
    medium 36.3 35.8 33.1 32.7
    high 57.3 56.2 58.0 55.2
  Ethnicity: non western 4.4 5.1 5.5 7.4
  Household: 2 parents 84.1 80.8 83.1† 79.4
  Maternal overweight 31.0† 26.2 29.2 29.6

Lifestyle behaviours (%)
  TV viewing
     0-1 hour per day 61.5†† 49.0 62.9†† 52.7
     1-1,5 hour per day 25.6 27.6 23.2 22.8
     >1,5 hour per day 12.9 23.4 13.9 24.5
  Computer use
     >30 min per day 29.5**†† - 13.4 49.6
     >60 min per day - 29.3 - -
  Sugared drinks >3 gl/day 48.8 50.5 45.9 45.1
  Snack >0,5 portion/day 35.3†† 48.4 32.5†† 44.1
  Organised sports <1 hr/7days 43.5**†† 19.9** 54.1†† 35.7
  Playing outside <1 hr/day 65.0**†† 64.4** 74.2†† 72.1
   Sleep duration (less than average in 
same age category)1 63.9** 63.7** 54.1 55.0

Physical home environment (%)
   Number of TVs 
     ≤ 1 TV in household 28.0†† 23.1 30.1†† 27.6
     2 TVs in household 52.6 45.1 52.8 43.4
     > 2 TVs in household 19.4 31.8 17.1 29.0
   Number of computers
     ≤ 1 computer in household 51.2†† 39.5 51.9†† 39.1
     2 computers in household 36.0 36.4 35.8 36.9
     > 2 computers in household 12.8 24.0 12.3 24.0
  TV in child’s bedroom 13.7†† 29.4* 11.9†† 24.0
  Computer in child’s bedroom 18.2**†† 39.9** 10.1†† 24.7

Social cultural home environment (%)
  Rules – when to view TV 79.0* 79.2 75.6 76.2
  Rules – how long to view TV 68.2† 73.1* 67.0 67.4
  Rules – when to use computer 69.9*†† 79.2* 64.7†† 72.4
  Rules – how long to use computer 70.3*†† 78.6* 65.5† 72.1

* p ≤ .05 for difference between boys and girls in the same age category; 
** p ≤ .001 for difference between boys and girls in the same age category; 
† p ≤ .05 for difference between 4-8 and 9-13 year olds 
†† p ≤ .001 for difference between 4-8 and 9-13 year olds
1 Average was 11.5 hours for 4-8 year old children and 10.75 hours for 9-13 year old children.
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Associations between TV viewing/computer use and overweight
Because there was no difference between boys and girls in the percentage of TV viewing 
and its relation with overweight (p-value for interaction: 0.73), boys and girls were 
combined for further analyses. Children aged 4-8 years viewing TV more than 1.5 h a 
day were 1.65 (95% confidence interval (CI): 1.15-2.38) times more often overweight 
compared with 4- to 8-year-old children watching TV <1 h per day (Table II). This odds ratio 
(OR) remained similar after adjusting for all the family characteristics, sugared drinks and 
eating snacks. For the older children, no statistically significant associations were found. 
The OR of being overweight was 1.74 (95% CI: 0.96-2.25) for 4- to 8-year-old boys using 
the computer more than 30 min per day compared with children using the computer for 
a less duration (Table III). This was reduced to 1.39 (95% CI: 0.79-2.46) after adjusting 
for all the family characteristics, sugared drinks and eating snacks. Computer use was not 
statistically significantly associated with overweight among girls and the older boys.

Determinants in the physical and social home environment of TV viewing
Table IV shows the determinants in the physical and social home environment for viewing 
TV more than 1.5 h per day for 4- to 8-year-old children. The analyses were conducted for 
this group only, because in all other groups there was no statistically significant association 
with overweight. Among boys and girls aged 4-8 years, the determinants for TV viewing 
were as follows: having more than two TVs in the household (OR: 2.38; 95% CI: 1.66-
3.41), a TV in the bedroom (OR: 1.60; 95% CI: 1.14-2.25) and not having rules on when 
and how long the child is allowed to view TV (OR: 1.65; 95% CI: 1.26 -- 2.17 and OR: 
1.65; 95% CI: 1.28 -- 2.12, respectively).
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Table II. Association TV viewing and overweight adjusted for possible confounders

4-8 year old  (n=2,429) 9-13 year old (n=1,643)
OR (95%-CI)1 OR (95%-CI)1

TV viewing
     0-1 hour per day 1.00 (-) 1.00 (-)
     1-1,5 hour per day 1.20 (0.87-1.66) 1.22 (0.84-1.77)
     >1,5 hour per day 1.65 (1.15-2.38) 1.20 (0.82-1.76)

TV viewing adjusted for family characteristics
  TV viewing adjusted for single parenting
     1-1,5 hour per day 1.24 (0.90-1.71) 1.19 (0.81-1.74)
     >1,5 hour per day 1.75 (1.21-2.53) 1.24 (0.85-1.82)

  TV viewing adjusted for maternal overweight
     1-1,5 hour per day 1.20 (0.86-1.66) 1.14 (0.77-1.69)
     >1,5 hour per day 1.57 (1.08-2.28) 1.17 (0.79-1.74)

TV viewing adjusted for lifestyle nutrition behaviours
  TV viewing adjusted for sugared drinks >3 gl/day
     1-1,5 hour per day 1.06 (0.72-1.56) 1.39 (0.87-2.24)
     >1,5 hour per day 1.82 (1.19-2.79) 1.57 (0.98-2.53)

  TV viewing adjusted for snacks >0.5 portion/day
     1-1,5 hour per day 1.31 (0.92-1.87) 1.12 (0.73-1.71)
     >1,5 hour per day 1.75 (1.16-2.64) 1.26 (0.82-1.95)

TV viewing adjusted for family characteristics and lifestyle nutrition behaviours 
     1-1,5 hour per day 1.00 (0.66-1.51) 1.13 (0.66-1.94)
     >1,5 hour per day 1.70 (1.07-2.72) 1.44 (0.84-2.47)

1 OR = odds ratio; CI = confidence interval. ORs and 95%-CI’s are all adjusted for socio-economic status 
and ethnicity.
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Table III. Association computer use and overweight adjusted for possible confounders

Boys (n=2,004) Girls (n=2,068)

4-8 year old 9-13 year old 4-8 year old 9-13 year old
OR (95%-CI)1 OR (95%-CI) 1 OR (95%-CI) 1 OR (95%-CI) 1

Computer use2 1.74 
(0.96-2.25)

1.18 
(0.70-1.99)

1.05 
(0.62-1.77)

0.96 
(0.64-1.45)

Computer use adjusted for family characteristics
Computer use adjusted for single 
parenting 

1.47 
(0.96-2.25)

1.16 
(0.68-1.97)

1.08 
(0.64-1.84)

1.00 
(0.66-1.51)

Computer use adjusted for maternal  
overweight

1.50 
(0.97-2.32)

1.05 
(0.61-1.84)

0.97 
(0.57-1.67)

0.99 
(0.65-1.51)

Computer use adjusted for lifestyle nutrition behaviours
Computer use adjusted for sugared 
drinks >3 gl/day

1.55 
(0.93-2.58)

1.13 
(0.59-2.16)

1.06 
(0.56-1.98)

1.28 (
0.75-2.18)

Computer use adjusted for snacks 
>0,5 portion/day

1.60 
(0.98-2.61)

0.99 
(0.54-1.82)

1.00 
(0.55-1.81)

1.11 
(0.69-1.78)

Computer use adjusted for family 
characteristics and lifestyle nutrition 
behaviours

1.39 
(0.79-2.46)

0.79 
(0.36-1.70)

0.88 
(0.44-1.76)

1.64 
(0.86-3.10)

1  OR = odds ratio; CI = confidence interval. ORs and 95%-CI’s are all adjusted for socio-economic status 
and ethnicity.

2  Divided in more and less than 30 minutes computer use for 4-8 year old children and 9-13 year old 
girls; divided in more or less than 60 minutes for 9-13 year old boys.

Table IV. Determinants in the physical and social home environment of TV viewing

TV viewing2

4-8 year old children
OR (95%-CI)1

Number of TVs 
  ≤ 1 TV in household 1.00 (-)
  2 TVs in household 1.37 (0.99-1.89)
  > 2 TVs in household 2.38 (1.66-3.41)
TV in child’s bedroom 1.60 (1.14-2.25)
Rules – when to view TV 1.65 (1.26-2.17)
Rules – how long to view TV 1.65 (1.28-2.12)

1  OR = odds ratio; CI = confidence interval. ORs and 95%-CI’s are all adjusted for socio-economic status 
and ethnicity.

2 Divided in more and less than 1,5 hour TV viewing.
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Association between other activities and TV viewing and computer use
Table V shows that 4- to 8-year-old and 9- to 13-year-old children viewing TV more than 
1.5 h more often played outside for more than 1 h per day. Children aged 9-13 years 
viewing TV more than 1.5 h more often participated in organised sports for more than 1 h 
per week. Children viewing TV more than 1.5 h or use the computer relatively more were 
more often found to sleep less than average. Boys aged 4-8 years using the computer more 
than 30 min per day and boys aged 9-13 years using the computer more than 60 min per 
day participated less in organised sports than boys using the computer less.

Table V. Association other activities and TV viewing or computer use

TV viewing2

4-8 year old 9-13 year  old

OR (95%-CI)1 OR (95%-CI)1

Organised sports 
<1 hr/7days

1.03 (0.80-1.32) 0.73 (0.55-0.97)

Playing outside 
<1 hr/day

0.60 (0.46-0.78) 0.77 (0.60-0.99)

Sleep duration  
(less than average)4

0.70 (0.54-0.90) 0.71 (0.55-0.91)

Computer use3

Boys Girls

4-8 year old 9-13 year old 4-8 year old 9-13 year old

OR (95%-CI)1 OR (95%-CI)1 OR (95%-CI)1 OR (95%-CI)1

Organised sports 
<1 hr/7days

0.53 (0.40-0.70) 0.63 (0.40-0.99) 0.79 (0.55-1.13) 0.82 (0.60-1.11)

Playing outside 
<1 hr/day

1.40 (1.05-1.86) 1.51 (1.06-2.15) 1.03 (0.69-1.54) 1.35 (0.98-1.86)

Sleep duration 
(less than average)4

0.48 (0.36-0.64) 0.57 (0.40-0.81) 0.50 (0.34-0.73) 0.48 (0.36-0.65)

1  OR = odds ratio; CI = confidence interval. ORs and 95%-CI’s are all adjusted for socio-economic status 
and ethnicity. 

2 Divided in more and less than 1,5 hour TV viewing.
3  Divided in more and less than 30 minutes computer use for 4-8 year old children and 9-13 year old 
girls; divided in more or less than 1 hour for 9-13 year old boys.

4 Average was 11.5 hours for 4-8 year old children and 10.75 hours for 9-13 year old children.

Discussion
Young children aged 4-8 years, viewing TV more than 1.5 h per day, are more often 
overweight than young children viewing TV for a less duration. This association cannot be 
explained by family characteristics and unhealthy dietary factors measured in this study, 
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suggesting a causal relationship. An association between TV viewing and overweight is not 
found for 9- to 13-year-old children. Important determinants for viewing TV more than 1.5 
h per day for 4- to 8-year-old children are the number of TVs in the household, a TV in the 
child’s bedroom and having no rules on TV viewing. Children who view TV more than 1.5 
h per day are also engaged in other activities, such as playing outside and participating 
in organised sports even more than children viewing TV for a less duration. Boys aged 4-8 
years using the computer more than 30 min and those aged 9-13 years using the computer 
more than 60 min also participate more in organised sports, but in contrast with the TV 
viewing results they more often play <1 h per day outside than children using the computer 
less. We find a strong association of TV viewing and computer use with lower sleep duration.
It is surprising that we only find an association between TV viewing and overweight 
for younger children. A possible explanation can be that younger children have more 
unstructured time and that this unstructured time is filled in with TV viewing (29). To our 
knowledge, this is the first study that investigated this association across these specific age 
categories. In addition, most studies do not adjust for both socio-demographic variables 
and unhealthy dietary behaviour. Although the OR of being overweight for computer use 
among the 4- to 8-year-old boys is quite high, it is statistically not significant and also 
mostly explained by the family characteristics and unhealthy dietary behaviour measured 
in this study. It should be taken into account that relatively few children use the computer 
in this study, and as computer use is gaining in popularity (30), it is important to continue 
examining the association between computer use and being overweight in future research. 
We combined overweight and obesity for the analyses. The group of obese children is 
very small (1.6%) in our data, and therefore it is not possible to analyse these children 
separately. 

Parents have an important role in the dietary and physical behaviour of young children; 
they are not only role models, but also have a big influence on the direct home 
surroundings. Therefore, it is important to target the home environment when aiming to 
reduce TV viewing. Our results identified determinants of TV viewing in the physical and 
social home environment. In concordance with other studies, we find that having more TVs 
in the household, a TV in the child’s bedroom and not having rules on TV viewing is related 
to more TV viewing (7-9, 15). 

Interestingly, children viewing TV more than 1.5 h are found to play more outside and 
also participate more in organised sports than children viewing TV for a less duration. 
Obviously, the cross-sectional character of this study should be taken into account, but 
these results are supported by other studies demonstrating that having high levels of 
sedentary behaviour does not automatically lead to low levels of physical activity (13, 14). 
In contradiction, our results show that more computer use is associated with playing outside 
for a shorter duration. This is an additional argument to study computer use in relation to 
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overweight and to study determinants of computer use separately from TV viewing, instead 
of combining these two in screen time. 

The association between shorter sleep duration and more TV viewing is in concordance 
with results of other studies (31). Short sleep duration is also associated with childhood 
overweight (32) and with a poor school performance (33). As our results are based on 
cross-sectional data, more research is needed to examine the relationship between sleep, 
TV viewing, computer use and overweight, and also to check whether reducing TV viewing 
and computer use might be a way to lengthen sleep duration, and therewith prevent 
overweight and poor school performances among children.

Strengths of our study are the high participation rates and the equal spread of participating schools 
across one city in the Netherlands. All the children were measured within the same time range of 
only 3 weeks, and were measured according to a protocol by trained students. Most of the parents 
completed an extensive questionnaire. Therefore, data were available about socio-demographic 
characteristics, physical and social home environment, physical and dietary behaviours. 

Nevertheless, there are a few limitations of this study. The cross-sectional study design precludes 
causal interpretation of our observation. The children who participated in this study were not 
representative for all children in the city of Zwolle, despite high participation rates. Children from 
low and middle SES families were under-represented (34). However, a selective participation 
does not necessarily have an impact on studied associations. Another limitation is the use of 
questionnaires on environmental determinants, food intake and physical activity, as in other 
monitoring studies this can possibly lead to issues of social desirability and to difficulties with 
recalling the actual behaviour of the child in the past month. However, all parents filled out the 
same questionnaire, thereby allowing comparison between the groups. 
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Implications
The steps to be taken next will be to integrate the presented information with practical experiences 
of stakeholders (such as social workers, youth health-care doctors, teachers and local policy 
makers) to identify relevant and realistic aims for interventions to promote a healthy lifestyle and 
prevent overweight. For future research, sleep duration needs to be studied further to gain more 
insight into its relationship with TV viewing and overweight. Moreover, associations between 
TV viewing and overweight and other activities should be studied in longitudinal research 
to identify the cause-- effect relationship. In addition, qualitative research could contribute in 
understanding the reasons as to why and when children view TV. 

Conclusion
Although we need to be cautious, our results suggest a causal relationship because the 
association between TV viewing and overweight was explained by family characteristics 
and unhealthy dietary variables measured in this study. Again, carefully analysing, the 
results indicate that if you want to aim your intervention at reducing TV viewing, it is better 
to target 4- to 8-year-old children than 9- to 13-year-old children. The aim of reducing TV 
viewing and computer use should not be to increase physical activity, but rather to increase 
sleep duration. Computer use and TV viewing should be treaded and studied separately 
as they might be two different problems. Our results give strong indications that parents 
have a central role as they determine the number of TVs and rules regarding their child’s TV 
viewing and bedtime. Therefore, it can be concluded that interventions supporting parents 
in making home environmental changes and making rules on TV viewing seems promising 
in reducing TV viewing and preventing overweight, especially when children are young.
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