ABSTRACT

Objective: Children’s television viewing has been associated with an increased risk of overweight and obesity. This study aims to assess the associations of ethnic background and acculturation characteristics with television viewing time in 4-year-old preschool children.

Method: We analyzed data from 3452 preschool children and their parents enrolled in The Generation R Study, a large multi-ethnic prospective birth cohort study in Rotterdam, the Netherlands. Multivariable logistic regression models were used to estimate odd’s ratios of watching television ≥ 2 hours/day and ≥ 1 hour/day for Turkish, Moroccan, and Surinamese children (reference group: native Dutch children), adjusted for family socioeconomic position. Effect modification by family socioeconomic position was also assessed. 

Results: After adjustment for family socioeconomic position, Turkish children (aOR: 2.27; 95% CI: 1.56,3.30), Moroccan children (aOR: 1.68; 95% CI: 1.03,2.76) , and Surinamese children (aOR: 3.12; 95% CI: 2.16,4.50) were significantly more likely to watch television ≥ 2 hours per day compared to native Dutch children. Stratified analyses showed greater disparity between ethnic minority groups and native Dutch children at higher educational levels. There were no significant associations between acculturation characteristics (i.e. generational status, age at immigration, and Dutch language skills) and children’s television viewing time. 
Conclusion: Children from ethnic minority groups are at an increased risk for high levels of television viewing compared to native Dutch children, independent of family socioeconomic position. Interventions aimed to reduce television viewing time should target all children from ethnic minority groups. 

INTRODUCTION
Over the past decades, the prevalence of childhood overweight and obesity has reached epidemic proportions. One of the hypothesized contributors to the high prevalence of childhood overweight is children’s television viewing. Multiple cross-sectional and longitudinal studies among children have demonstrated a positive association between television viewing and the risk of overweight and obesity1. In addition, studies on the long-term effects of television viewing found that television viewing in childhood is a significant predictor of adult body mass index


2-3 ADDIN EN.CITE . Television viewing may affect the development of overweight in different ways4: it may reduce resting metabolic rate during television viewing, it may replace physical activity, or it may increase consumption of unhealthy foods either during television viewing or after as a result of exposure to food advertising. 
In the Netherlands, regular nationwide growth studies have shown that overweight and obesity has increased dramatically since 19805. In addition, the prevalence of overweight and obesity is much higher among ethnic minority groups compared to native Dutch children, in particular among Turkish and Moroccan children6. Studies have shown that school-aged children and adolescents from ethnic minority groups spend more time watching television than their native counterparts
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. However, information on the amount of television viewing among specific ethnic groups in the Netherlands is still scarce. 
Furthermore, is not well known to what extent socioeconomic differences may explain ethnic differences in television viewing. Children’s television viewing has been shown to vary according to socioeconomic position
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, and ethnic background and socioeconomic position are strongly related. Level of acculturation of immigrant children and their parents may also be associated with children’s television viewing. For instance, a study among immigrant children and adolescents in the United States showed that increased acculturation was associated with an increased risk of excessive television viewing
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.
From a public health perspective, the preschool years constitute a critical period as obesogenic behaviors such as television viewing seem to be established by or during the preschool period10. However, little is known about the association between ethnic background and television viewing time in preschoolers11. Therefore, the first aim of the present study is to describe the associations of ethnic background and acculturation characteristics with television viewing time in preschool children (aged 4 years). The second aim is to assess to what extent the association between ethnic background and television viewing time can be explained by differences in family socioeconomic position. This study uses data from The Generation R Study, a large multi-ethnic prospective birth cohort study in Rotterdam, the Netherlands. 
METHODS
Study design

This study was embedded in The Generation R Study, a population-based prospective cohort study from fetal life onwards. The Generation R Study was designed to identify early environmental and genetic determinants of growth, development and health, and has been described previously in detail
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12
. Assessments in pregnancy were planned in early pregnancy, mid-pregnancy, and late pregnancy and included physical examinations, questionnaires, fetal ultrasound examinations, pregnancy complications and outcomes, and biological samples. Data collection for the children included a home visit at the age of 3 months, questionnaires at the ages of 2, 6, 12, 18, 24, 30, 36, and 48 months, and visits to routine child health centers at the ages 2, 3, 4, 6, 11, 14, 18, 24, 36, and 45 months. The study was conducted in accordance with the guidelines proposed in the World Medical Association Declaration of Helsinki and has been approved by the Medical Ethical Committee at Erasmus MC, University Medical Center Rotterdam. Written informed consent was obtained from all participants. 

Study population

Invitations to participate in the study were made to all pregnant women who had an expected delivery date between April 2002 and January 2006 and who lived in the study area (Rotterdam, the Netherlands) at time of delivery. In total, 9778 mothers were enrolled in the study. These mothers gave birth to 9745 known live born children. Following birth, mothers of 7295 children gave consent for postnatal follow-up
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12
. For the purpose of this study, we selected children born to mothers with a native Dutch, Turkish, Moroccan, or Surinamese ethnic background (n=5168). These ethnic groups were chosen because they represent the largest ethnic groups in The Generation R Study, as well as in the city of Rotterdam
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12
. We excluded participants with missing information on television viewing at age four (n=1361). To avoid clustering of data, we additionally excluded second (n=347) and third (n=8) children of the same mother. The final population for analyses consisted of 3452 subjects: 2800 native Dutch children, 272 Turkish children, 145 Moroccan children, and 235 Surinamese children. About half of the participants were boys (50.5%). 
Ethnic background
Children were classified according to the ethnic background of their mothers to take into account the cultural background of the mothers (most often primary caregivers). Maternal ethnic background was based on country of birth of the mother’s parents, and was assessed by questionnaire at enrolment. In accordance with Statistics Netherlands, a mother was considered non-native Dutch if one of her parents was born abroad13. If both parents were born abroad, country of birth of the mother’s mother decided on maternal ethnic background. 
Acculturation characteristics

Acculturation characteristics of the mother were assessed by questionnaire during pregnancy. Generational status of non-native Dutch mothers was based on their own country of birth. Foreign born mothers were classified as ‘first generation’, and mothers born in the Netherlands (with at least one foreign born parent) were classified as ‘second generation’. First generation mothers were further categorized according to their age at immigration (0-15 years versus ≥ 16 years). Mothers in the first category were obliged to attend school in the Netherlands, whereas school was not mandatory for mothers who were 16 years and older during immigration. Mothers were also asked to rate their Dutch speaking, reading, and writing skills on three separate 5-point scales ranging from ‘not at all’ (1) to ‘very good’ (5). These scales were summed to create a new variable indicating general Dutch language skills: ‘not good’ (3-9), ‘reasonable’ (10-14), and ‘good’ (15). 

Television viewing time
Two items in a parent-reported questionnaire assessed time spent watching television when the child was four years old: ‘How many days per week does your child watch TV/Video/DVD?’ (0-7 days) and ‘How long does your child generally watch TV/Video/DVD per day?’ (< 0.5 hour, 0.5-1 hour, 1-2 hours, 2-3 hours, >3 hours). We took the middle number of hours per category (e.g. 1.5 hours for ‘1-2 hours’) to estimate the duration of a session per day. We estimated the average television time per day by multiplying the number of days by the duration of a session per day, divided by seven14. Recommendations of the American Academy of Pediatrics (AAP) regarding children’s exposure to entertainment-media state that children’s media time should be limited to no more than 1 to 2 hours per day15. Therefore, we dichotomized television time in ≥ 2 hours per day and < 2 hours per day14. Based on more recent Australian and Canadian recommendations, which state that children should not spend more than one hour per day engaged in screen-based entertainment16-17, a second outcome measure of television viewing time (i.e. ≥ 1 hour per day vs. < 1 hour per day) was created. 
Potential confounders

Child’s sex and age, and family socioeconomic position were considered potential confounders in the association between ethnic background and children’s television time. Socioeconomic position was captured by different indicators, including maternal educational level, maternal employment status, and household income. The highest educational level attained by the mother was assessed by questionnaire at enrolment. The Dutch Standard Classification of Education was used to categorize three levels of education: low (no education, primary school, lower vocational training, intermediate general school, or less than four years general secondary school), middle (four years or more general secondary school, or intermediate vocational training), and high (higher vocational training, university, or PhD degree)18. Information on maternal employment status was collected by questionnaire when the child was two years (no paid job, paid job). Net income of the household was assessed by questionnaire when the child was three years old and categorized into three groups: low (<€2000/month; i.e. below modal income19), middle (€2000-3200/month) and high (>€3200/month). 
Statistical analyses

The associations between ethnic background and several child and family characteristics were studied using χ2-tests or Fisher’s exact tests for categorical variables, and Kruskal-Wallis tests for continuous variables. Series of logistic regression models were used to assess the (independent) association between ethnic background and children’s television viewing time. In the univariate model, ethnic background was included as single independent variable using native Dutch children as the reference group. In the multivariable model, we additionally adjusted for confounders. Only those potential confounders that led to a substantial change in effect estimates (i.e. ≥ 10% change) were included in this model20. Effect modification by socioeconomic position was examined by adding interaction terms between ethnic background and each indicator of socioeconomic position to the multivariable model. In case of significant interaction terms, stratified analyses were performed. The associations between acculturation characteristics and children’s television viewing time were examined by χ2-tests within each ethnic group except for the native Dutch group. To handle missing data in the potential confounders, multiple imputation was applied21. Five imputed datasets were generated using a fully conditional specified model, thus taking into account the uncertainty of the imputed values. Pooled estimates from these five imputed datasets were used to report odds ratio’s (ORs) and their 95% confidence intervals (CI). All analyses were conducted in 2012 with Statistical Package for Social Sciences (SPSS) version 20.0 for Windows (SPSS Inc., Chicago, IL, USA). A significance level of p<0.05 was used to indicate significant associations. 

Non-response analyses

Children with missing data on television viewing at age four years (n=1361) were compared with children who did not have missing data on television viewing (n=3807). Data on television viewing were more often missing for children from ethnic minority groups (χ2=595, df=3, p<0.001), children with low educated mothers (χ2=518, df=2, p<0.001), children with mothers without a paid job (χ2=73, df=1, p<0.001), and children from low income households (χ2=95, df=2, p<0.001)
RESULTS
Characteristics of the study population
Socio-demographic characteristics and television viewing time of the participants are presented in Table 1. Nearly 20% of participants were children from ethnic minority groups. Indicators of family socioeconomic position varied with ethnic background (all p<0.001). A high maternal educational level was most prevalent in the native Dutch subgroup (65.9%), a middle maternal educational level was most prevalent for Surinamese children (48.1%), and a low maternal educational level was most prevalent for Turkish (51.5%) and Moroccan children (47.3%). Children from all ethnic minority groups were more likely to exceed both guidelines on screen-based entertainment compared to native Dutch children (p<0.001).
Association between ethnic background and children’s television viewing time
In the total study population, ethnic background was significantly associated with television viewing time (p<0.001) (Table 2). After adjustment for maternal educational level and household income, Turkish children (aOR: 2.27; 95% CI: 1.56,3.30), Moroccan children (aOR: 1.68; 95% CI: 1.03, 2.76), and Surinamese children (aOR: 3.12; 95% CI: 2.16,4.50) were significantly more likely to watch television ≥ 2 hours per day compared to native Dutch children (Table 2). Child’s sex and age, as well as maternal employment status, did not considerably influence the effect estimates (≤ 5% change) and were left out of the model. 
There was significant effect modification by maternal educational level (p<0.05). Stratified analyses showed that ethnic disparities increased with increasing maternal educational level (Table 2). Among children from low educated mothers, Surinamese children only were significantly more likely to watch television ≥ 2 hours per day compared to native Dutch children (OR: 1.86; 95% CI: 1.01,3.42). Among children with middle educated mothers, both Turkish children (OR: 3.10; 95% CI: 1.78, 5.38) and Surinamese children (OR 3.55; 95% CI: 2.15,5.88) were significantly more likely to watch television ≥ 2 hours per day compared to native Dutch children. In the subgroup of children with high educated mothers, Turkish children (OR: 10.20; 95% CI:4.24,24.58), Moroccan children (OR:7.28; 95% CI: 2.39,22.17), and Surinamese children (OR: 7.72; 95% CI 3.69,16.17) were significantly more likely to view television ≥ 2 hours per day compared to native Dutch children (Table 2). Analyses using the second outcome measure (i.e. ≥ 1 hour television per day) showed similar results, but yielded smaller effect estimates (Table 3). 
Figures 1a and 1b show the percentage of children exceeding both entertainment-media guidelines for the four ethnic groups for three levels of maternal education. These figures indicate that the native Dutch comparison group demonstrated a steep decline in television viewing time with increasing maternal educational level. However, this pattern was less clear in the ethnic minority groups, Turkish and Moroccan children in particular. 
Association between acculturation characteristics and children’s television viewing time

Table 4 shows the association between acculturation characteristics of non-native Dutch mothers and children’s television viewing time ≥ 2 hours per day. There were no significant associations of generational status, age at immigration, and Dutch language skills with television viewing time ≥ 2 hours per day. 
DISCUSSION
The present study showed that preschool children from Turkish, Moroccan, and Surinamese ethnic backgrounds were significantly more likely to exceed entertainment-media guidelines compared to native Dutch preschoolers. These observed ethnic inequalities were only partly explained by differences in family socioeconomic position (i.e. maternal educational level and household income). This study adds to earlier reports on ethnic inequalities in television viewing time among school-aged children22 and adolescents
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 by demonstrating that these disparities are already evident in four year old preschool children
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. Furthermore, they are in line with two previous studies conducted among preschool children in Germany24 and the United States25. As ethnic minority groups from other countries differ from ethnic minority groups in the Netherlands with respect to immigration history and culture, pathways underlying the association between ethnic background and television viewing may also be different. 
Subsequent stratified analyses showed an increase in ethnic inequalities at higher levels of maternal education as a consequence of a differential educational gradient in television viewing time between native Dutch children and children from ethnic minority groups. That is, while the percentage of children exceeding guidelines showed a marked decrease with increasing maternal educational level for native Dutch children, this decrease was absent or less pronounced in the other ethnic groups. Kimm et al., in a study conducted among 9-10 year old black/white schoolgirls in the United States, reported similar interaction effects on television viewing
 ADDIN EN.CITE 
26
. This study found a significant negative association between parental education and television viewing in white girls but a significantly weaker association in black girls, leading to an increase in ethnic disparities at higher socioeconomic levels. 
Additional analyses of data among the subgroup of high educated mothers showed that mothers from all ethnic minority groups watched more television than native Dutch mothers, although this difference was significant for Moroccan mothers only (p<0.05). Also, children from all three ethnic minority groups more often had a television set in their bedroom compared to native Dutch children, Surinamese children in particular (p<0.001) (data not shown). Both of these variables have been shown to be strongly associated with children’s television viewing7. These results suggest that in addition to education and income, other (social) environmental factors that may be culturally influenced contribute to ethnic inequalities in children’s television viewing. Also, children who are in day care may spend less time watching television compared to children who are cared for at home because they have fewer available hours. Analyses on daycare attendance at the age of three years suggest that daycare attendance may be an alternative explanation for our findings since native Dutch children were more often in day care ≥ 2 days per week compared to Turkish, Moroccan, and Surinamese children (p<0.05, data not shown). 
The present study did not find any associations between acculturation characteristics (i.e. generational status, age at immigration, and Dutch language skills) and television viewing ≥ 2 hours per day. When using the second outcome variable (television viewing ≥ 1 hour per day) similar results were found (data not shown). A study conducted among children and adolescents in the United States found immigrant children to be less likely to watch television ≥ 3 hours per day than native children of the same ethnic group, with a narrowing gap with increasing acculturation levels
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. However, comparison of these finding is difficult because different definitions of ethnicity and acculturation were used in the present study and the study by Singh and colleagues
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9
. In the present study, mothers were assigned a Dutch ethnicity when both her parents were born in the Netherlands. When identifying immigrant descent (generational status), this classification goes no further than the second generation and therefore does not distinguish between Dutch participants and third generation immigrants. It may be that acculturation processes need to be considered over a longer period of time before their effects become visible. Alternatively, factors that are strongly culturally influenced may be crucial in establishing young children’s sedentary behaviors, regardless of the level of acculturation. As the relationships of ethnic background and acculturation with children’s sedentary behavior and physical activity in the Netherlands are not well understood, more research in this area is warranted. 
Strengths and limitations

The major strengths of this study include the diversity and size of the study population, and the information available on immigration characteristics and family socioeconomic position. However, some limitations should be taken into account when interpreting the results of the present study. The response rate at birth in the Generation R Study was 61%, but there was some selection towards a relatively high educated and healthier study population
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. Furthermore, about 25% of participants that were eligible for inclusion in the present study based on their ethnic background were excluded from the analyses because of missing data for the outcome variable. Non-response analyses showed that data on television viewing were more often missing for children from ethnic minority groups and for children from low socioeconomic position. Selection bias due to selective participation and selective non-response could have affected our results when the association between ethnic background and television viewing time differed between participants and non-participants. However, we do not think this is very likely. Furthermore, some variables (e.g. maternal employment status and household income) were measured before the child was 4 years old. These variables may have changed over time, and therefore (non-differential) misclassification may have occurred. 
As the majority of the variables in the present study were assessed using parent-reported questionnaires, social desirability (i.e. the tendency for individuals to over report desirable traits and behaviors and underreport undesirable traits and behaviors) may have influenced our results. It is possible that high educated Dutch mothers are more knowledgeable of guidelines or health effects associated with television viewing time and consequently underreport television viewing by their children. Since we have not collected information on the knowledge of the parents, this can not be ascertained. However, the large inequalities in television viewing between children of high educated native Dutch mothers and children of high educated mothers from ethnic minority groups suggest that differences in knowledge of the mothers are not likely to explain our results. 

The AAP and Australian/Canadian guidelines used in the present study are based on total screen time, i.e. television/DVD viewing and computer use combined
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. Computer use and gaming have not been assessed in our study. However, studies have shown that media use among preschool children can be mainly attributed to television viewing, as TV viewing is far more prevalent than computer use and gaming among children of this age
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An important issue in research on ethnic disparities is potential residual confounding by socioeconomic factors
 ADDIN EN.CITE 
28
. Since it is impossible to take into account all socioeconomic factors, we cannot rule out the possibility that other factors (e.g. wealth) may be partly responsible for the observed ethnic differences
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. Because we controlled our analyses for educational level and income, two of the strongest socioeconomic risk factors for television viewing in children8, we are likely to have captured the most important dimensions of socioeconomic position for this particular outcome. We have repeated the analyses using paternal indicators of socioeconomic position (i.e. paternal educational level and paternal employment status) and found comparable results (data not shown).

In this study, children were classified according to the ethnicity of their mothers. In turn, maternal ethnicity was defined according to country of birth of her parents. Ethnicity is a complex construct, covering elements of culture, religion, and migration history, amongst others
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. It has been suggested that self-designated ethnicity is the most suited indicator of ethnicity to ensure that designation most closely matches an individual’s personal and cultural background. Notwithstanding these limitations, we used country of birth because it is the most stable and objective measure of ethnicity
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. Also, the Surinamese population is very heterogeneous, including (amongst others) Surinamese-Hindustani originating from India and Surinamese-Creoles originating from Africa. Because of the small numbers in the Surinamese group we were unable to further specify these subgroups which may differ in socioeconomic and behavioral characteristics. 
Finally, the present study only considered television viewing time. Although associations between television viewing time and children’s health have been studied extensively, other dimensions of television viewing (e.g. watching television with/without parents, age appropriate programming, and television content) are also important, especially with respect to behavioral and emotional health outcomes in children30. 
Conclusion

The present study showed that ethnic differences in television viewing time are already present at preschool age. The increased risk for high levels of television viewing among ethnic minority children was only partly explained by their family socioeconomic position. Furthermore, the gap between native Dutch children and ethnic minority children increased with increasing educational level of the parents. This study did not find an association between level of acculturation and children’s television viewing. These results suggest that interventions aimed to reduce television viewing time should target all children (and their parents) from ethnic minority groups. 
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FIGURES
Figure 1a. Association between ethnic background and television viewing time (≥ 2 hours per day) by maternal educational level
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Figure 1b. Association between ethnic background and television viewing time (≥ 1 hour per day) by maternal educational level

Percentage of children watching television ≥ 1 hour/day

Dutch 

Turkish

Moroccan

Surinamese

Maternal educational level

Low

Middle

High

Based on complete dataset (n=3410)
PAGE  

