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Abstract
Background: Research on social inequalities in sports participation and unstructured physical activity among young
children is scarce. This study aimed to assess the associations of family socioeconomic position (SEP) and ethnic
background with children’s sports participation and outdoor play.
Methods: We analyzed data from 4726 ethnically diverse 6-year-old children participating in the Generation R
Study. Variables were assessed by parent-reported questionnaires when the child was 6 years old. Low level of
outdoor play was defined as outdoor play <1 hour per day. Series of multiple logistic regression analyses were
performed to assess associations of family SEP and ethnic background with children’s sports participation and
outdoor play.
Results: Socioeconomic inequalities in children’s sports participation were found when using maternal educational
level (p < 0.05), paternal educational level (p < 0.05), maternal employment status (p < 0.05), and household income
(p < 0.05) as family SEP indicator (less sports participation among low SEP children). Socioeconomic inequalities in
children’s outdoor play were found when using household income only (p < 0.05) (more often outdoor play
<1 hour per day among children from low income household). All ethnic minority children were significantly more
likely to not to participate in sports and play outdoor <1 hour per day compared with native Dutch children.
Adjustment for family SEP attenuated associations considerably, especially with respect to sports participation.
Conclusion: Low SEP children and ethnic minority children are more likely not to participate in sports and more
likely to display low levels of outdoor play compared with high SEP children and native Dutch children,
respectively. In order to design effective interventions, further research, including qualitative studies, is needed to
explore more in detail the pathways relating family SEP and ethnic background to children’s sports participation
and outdoor play.
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Background
Regular engagement in physical activity in childhood is associated with multiple physical and psychosocial health
benefits, including improved academic performance, improved cardiorespiratory fitness, skeletal health, muscle
strength, and motor skills, and a decreased risk of childhood overweight and obesity [1-5]. In addition to making
an important contribution to overall physical activity,
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specific physical activity behaviors such as sports participation (team sports in particular) and unstructured
play (outdoor play in particular) are assumed to bring
about additional health benefits including increased social integration, teamwork and social skills, emotional
control, confidence, discipline, empathy, and emotional
well-being [6-8].
Studies on sports participation consistently show that
children from families with a low socioeconomic position (SEP) [9-16] and ethnic minority children [9,12,17]
participate less often in organized sports compared with
high SEP children and ethnic majority children. Research
on the associations of family SEP [13,18-20] and ethnic
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background [17,19] with children’s outdoor play is more
scarce and conflicting, possible due to the use of different
indicators of SEP [13,18-20]. Furthermore, previous
research on the associations of ethnic background with
children’s sports participation and outdoor play have either
been conducted in the US [12,19], which hampers
generalization to ethnic minority groups in Europe, or in
Europe comparing heterogeneous groups of ethnic minority children (native versus non-native children [9,17]),
which hampers effect evaluation for specific ethnic minority groups. As migration histories and cultural backgrounds
differ substantially between children from different ethnic
minority groups, these children may display very different
physical activity behaviors.
In the present study, we aimed to assess the associations of family SEP, as indicated by parental educational
level, parental employment status, and household income, and ethnic background with sports participation
and outdoor play among 6-year-old ethnically diverse
children. Data were used from the Generation R Study, a
multi-ethnic prospective birth cohort in Rotterdam, the
Netherlands.

Methods
Study design

This cross-sectional 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 [21]. 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 [21].
Study population

Invitations to participate in the study were sent out 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, 8305 children from the original 9749 known live
born children of the Generation R cohort participate in the
school aged period from 5 years onwards [21]. For the purpose of this study, we selected children born to mothers
with a native Dutch, Surinamese-Creole, SurinameseHindustani, Dutch Antillean, Cape Verdean, Turkish, or
Moroccan ethnic background (n = 6447). 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 [21]. We excluded children with missing data
on both sports participation and outdoor play (n = 1322).
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To avoid clustering of data, we furthermore excluded second (n = 392) and third children (n = 7) of the same mother,
leaving a study population of 4726 participants. Of those,
4685 participants had information on sports participation
and 3903 participants had information on outdoor play.
Family socioeconomic position and ethnic background

Family SEP and ethnic background were assessed by
parent-reported questionnaires when the child was 6 years
old. Indicators of family SEP included maternal and paternal educational level (highest level attained), maternal and
paternal employment status (no paid job, paid job), and
net household income (<€2000/month (i.e. below modal
income [22]), €2000-€3200/month, >€3200/month). The
Dutch Standard Classification of Education was used to
categorize four levels of education: low (no education, primary school, lower vocational training, intermediate general school, or three years or less general secondary
school), mid-low (more than three years general secondary
school, intermediate vocational training, or first year of
higher vocational training), mid-high (higher vocational
training) and high (university or PhD degree) [23].
Children’s ethnic background was based on the ethnic
background of their mothers to take into account the cultural background of the mothers (most often primary
caregivers). In accordance with Statistics Netherlands, a
mother was considered nonnative Dutch if one of her parents was born abroad. If both parents were born abroad,
country of birth of the mother’s mother decided on maternal ethnic background [24].
Sports participation and outdoor play

Children’s sports participation (yes, no) and outdoor play
were assessed by parent-reported questionnaire when the
child was 6 years old (Additional file 1: Table S1). Schoolbased organized activities such as physical educational lessons and swimming lessons were assessed separately and
thus not included in the question on sports participation.
For outdoor play, frequency (i.e. number of days) and duration (never, less than 30 minutes, 30–60 minutes, 1–2
hours, 2–3 hours, 3–4 hours) were asked for weekdays and
weekend days separately. The middle number of hours of
each category (e.g. 2.5 hours for 2–3 hours) was used to estimate the duration of a session. These variables were combined to estimate daily outdoor play by using the following
formula: daily use = {[(days per week) * (hours on a weekday)] + [(days per weekend) * (hours on a weekend day)]}/
7. Due to a skewed distribution, this variable was then dichotomized into <1 hour per day (i.e. low level of outdoor
play) versus ≥1 hour per day.
Potential confounders

Child’s sex, child’s age, and season at measurement
(summer, fall, winter, spring) were considered potential
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confounders in the associations of family SEP and ethnic
background with children’s outdoor play and sports participation. When assessing the association between family SEP and children’s physical activity behaviors, ethnic
background was considered a potential confounder, and
vice versa. The hypothesized interrelationships between
all variables are presented in Figure 1.
Statistical analyses

Descriptive statistics were used to characterize the study
population. Sports participation and outdoor play according to family SEP and ethnic background were evaluated by Chi-square tests. The associations of family
SEP with children’s sports participation and outdoor play
were assessed using series of multiple logistic regression
models. The first set of models included each indicator
of family SEP separately (i.e. crude models). The second
set of models were adjusted for confounders, including
ethnic background, age of the child, and season of measurement (i.e. basic models). Finally, the independent effects of SEP indicators were assessed by model adjusted
for all SEP indicators (i.e. full model). Similar series of
multiple logistic regression models were carried out to
investigate the associations of ethnic background with
both physical activity behaviors. A crude model contained ethnic background only. A basic model was adjusted for confounders, including age of the child and
season at measurement. Finally, the full model additionally adjusted for all indicators of family SEP. This stepwise adjustment was used to gain insight into the
separate confounding effects of SEP, a construct highly
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related with ethnic background [25-27]. Child’s sex did
not affect the effect estimates; therefore, this variable
was left out of the analyses [28]. Collinearity between
maternal educational level, paternal educational level,
and income were assessed by pair-wise Spearman’s rho
correlation coefficients (r > 0.8). Size of the correlation
coefficients did not indicate collinearity (0.54-0.60) and
therefore these variables were included in the full
models simultaneously. To handle missing data in the
data, multiple imputation was applied [29]. 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 effect estimates and
their 95% confidence intervals (CIs). Imputations were
based on the relationships between all the variables included in this study. All analyses were conducted in
2014 with Statistical Package for Social Sciences (SPSS)
version 21.0 for Windows (SPSS Inc., Chicago, IL, USA).
A significance level of p < 0.05 was used to indicate significant associations.
Nonresponse analyses

Children with missing data on both sports participation
and outdoor play (n = 1322) were compared with children without missing data (n = 5125) using Chi-square
tests. Data were more often missing for children with
a low maternal educational level (χ2 = 26, df = 3,
p < 0.001), children with a low paternal educational level
(χ2 = 17, df = 3, p < 0.001), children from a low household income (χ2 = 23, df = 2, p < 0.001), children with a

Figure 1 Hypothesized interrelationships between variables included in the study. Arrows represent hypothesized causal associations.
Dotted lines represent hypothesized (non-causal) associations.
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mother without a paid job (χ2 = 4, df = 1, p < 0.05), children
with a father without a paid job (χ2 = 6, df = 1, p < 0.05),
and ethnic minority children (χ2 = 470, df = 6, p < 0.001).

Results
Table 1 shows characteristics of the study population.
One third of the children were non-native Dutch
(29.4%). Nearly half of children had a mother with a low
or mid-low educational level (45.7%). A quarter of children belonged to a household with a net income of less
Table 1 Characteristics of the study population (n = 4726)
Total

Missing

n (%)

n (%)

124 (26.7)

64 (1.4)

Family characteristics
Maternal educational
level

High
Mid-high

1285 (27.6)

Mid-low

1489 (31.9)

Low
Paternal educational level High

643 (13.8)
1393 (32.9) 493 (10.4)

Mid-high

970 (22.9)

Mid-low

1138 (26.9)

Low

732 (17.3)

Maternal employment
status

Paid job

3342 (75.6) 305 (6.5)

No paid job

1079 (24.4)

Paternal employment
status

Paid job

3914 (94.2) 569 (12.0)

No paid job

243 (5.8)

Household income

> €3200/month

2174 (49.7) 348 (7.4)

€2000-€3200/month 1148 (26.2)
<€ 2000/month

1056 (24.1)

Dutch

3338 (70.6)

Surinamese-Creole

163 (3.4)

SurinameseHindustani

170 (3.6)

Dutch Antillean

126 (2.7)

Cape Verdean

195 (4.1)

Turkish

453 (9.6)

Moroccan

281 (6.0)

Sex

Girl

2338 (49.5)

Boy

2388 (50.5)

Age

Months (mean, SD)

73.0 (5.9)

Sports participation

Yes

2057 (43.9) 41 (0.9)

No

2628 (56.1)

≥1 hour/day

2587 (66.3) 823 (17.4)

<1 hour/day

1316 (33.7)

Ethnic background

0

Child characteristics

Outdoor play

Table is based on non-imputed dataset.
Values are means (SD) for normally distributed continuous variables and
frequencies (percentage) for categorical variables.

0

0
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than 2000 euro per month (24.1%). A little over half of
the children did not participate in sports (56.1%) and a
third of children played outdoors <1 hour per day
(33.7%). The prevalence of sports participation was
lower, and the prevalence of outdoor play <1 hour per
day higher, among low SEP children and ethnic minority
children (Table 2).
Children of mid-high, mid-low, and low educated
mothers were more likely not to participate in sports compared with children of high educated mothers, with children of low educated mothers showing the highest odds
(OR: 2.73; 95% CI: 2.18,3.42) (basic model, Table 3). Similar results were found for paternal educational level.
Children from low income households (OR: 2.18, 95% CI:
1.82,2.61) and middle income households (OR: 1.97; 95%
CI: 1.70,2.29) were more likely not to participate in sports
compared with children living in high income households.
Finally, children of mothers without a paid job were more
likely not to participate in sports compared with children
of mothers with a paid job (OR: 1.23, 95% CI: 1.06,1.44).
Children from low income households had increased odds
of outdoor play <1 hour per day compared with children
from high income households (OR: 1.32; 95% CI: 1.07,1.64).
Independent SEP associations with children’s participation
in sports and outdoor play were found for maternal educational level (sports participation and outdoor play), paternal
educational level (sports participation), and household income (sports participation and outdoor play) (full model,
Table 3).
All ethnic minority children were more likely not to participate in sports compared with native Dutch children,
with the highest odds for Turkish children (OR: 3.16; 95%
CI: 2.51,3.98) (basic model, Table 4). Additional analyses
showed that Turkish children did not significantly differ
from Moroccan children and Dutch Antillean children
(data not shown). Adjustment for family SEP attenuated
the associations considerably for all ethnic minority
groups, rendering some associations non-significant (i.e.
for Surinamese-Creole, Surinamese-Hindustani, and Cape
Verdean children) (full model, Table 4). All ethnic minority children were more likely to play outdoors <1 hour per
day compared with native Dutch children, with Turkish
children displaying the highest odds (OR: 3.56; 95% CI:
2.76,4.58). Turkish children did not significantly differ
from Moroccan children and Cape Verdean children (data
not shown). Adjustment for SEP attenuated the associations slightly.

Discussion
In this study, we aimed to assess the associations of family SEP, as indicated by parental educational level, parental employment status, and household income, and
ethnic background with children’s sports participation
and outdoor play. Low SEP children and ethnic minority
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Table 2 Meal skipping behaviors according to family socioeconomic position and ethnic background (n = 4726)

Maternal educational level

Paternal educational level

Maternal employment status

Paternal employment status

Household income

Ethnic background

Sports participation (n = 4685)

Outdoor play (n = 3903)

Yes

No

≥1 hour/day

<1 hour/day

n (%)

n (%)

n (%)

n (%)

p-Value*

High

695 (56.0)

545 (44.0)

737 (67.4)

356 (32.6)

Mid-high

607 (47.6)

667 (52.4)

<0.001

748 (68.8)

339 (31.2)

Mid-low

549 (37.3)

921 (62.7)

791 (64.8)

429 (35.2)

Low

184 (28.9)

453 (71.1)

286 (62.7)

170 (37.3)

High

779 (56.4)

602 (43.6)

809 (67.5)

390 (32.5)

Mid-high

445 (46.3)

516 (53.7)

586 (70.6)

244 (29.4)

Mid-low

409 (36.1)

723 (63.9)

643 (67.5)

310 (32.5)

Low

239 (32.9)

487 (67.1)

343 (61.9)

211 (38.1)

Paid job

1548 (46.6)

1773 (53.4)

No paid job

389 (36.6)

674 (63.4)

Paid job

1755 (45.2)

2129 (54.8)

No paid job

79 (32.8)

162 (67.2)

<0.001

<0.001

<0.001

<0.001

1925 (67.6)

924 (32.4)

514 (62.2)

313 (37.8)

2229 (67.8)

1061 (32.2)

116 (64.4)

64 (35.6)

>€3200

1169 (54.2)

988 (45.8)

€2000- < €3200

410 (36.0)

730 (64.0)

1317 (69.4)

581 (30.6)

663 (68.3)

308 (31.7)

<€2000

329 (31.5)

715 (68.5)

native Dutch

1623 (48.9)

1693 (51.1)

417 (54.2)

352 (45.8)

2062 (70.9)

846 (29.1)

Surinamese-Creole

64 (39.5)

Surinamese-Hindustani

62 (36.9)

98 (60.5)

77 (61.1)

48 (38.4)

106 (63.1)

78 (60.0)

52 (40.0)

Dutch Antillean
Cape Verdean

42 (34.1)

81 (65.9)

59 (63.4)

34 (36.6)

72 (36.9)

123 (63.1)

74 (51.7)

69 (48.3)

Turkish

114 (25.8)

328 (74.2)

143 (45.3)

173 (54.7)

Moroccan

80 (28.7)

199 (71.3)

94 (50.0)

94 (50.0)

<0.001

p-Value*
0.06

<0.05

<0.01

0.36

<0.001

<0.001

Table is based on non-imputed dataset.
*P-Values assessed by Chi-square tests.

children were more likely not to participate in sports
and more likely to display low levels of outdoor play
compared with high SEP children and native Dutch children, respectively. Associations of family SEP with children’s sports participation and outdoor play differed
according to SEP indicator, especially regarding outdoor
play.
Socioeconomic inequalities in sports participation and
outdoor play

Our finding of an association between family SEP and
children’s sports participation is in line with earlier research that showed low SEP children to participate in
organized sports less often compared with high SEP children [9-16]. Congruent with our results, this association
was consistently found irrespective of indicator of SEP
(e.g. parental educational level, parental occupation, income, or a composite measures of SEP) [9-16]. In contrast, we found that the association between family SEP
and children’s outdoor play differed according to SEP indicator, with (only) a low household income predicting

low levels of outdoor play. Such inconsistencies between
SEP indicators have been observed previously [19], and
may account for the discrepant results in previous studies on socioeconomic inequalities in children’s outdoor
play [13,18-20]. The results of this study therefore highlight the need for the use of different SEP indicators
when investigating socioeconomic inequalities in young
children’s physical activity behaviors, outdoor play in
particular [30-32].
Reduction of socioeconomic inequalities in children’s
sports participation and outdoor play requires knowledge on the underlying pathways [33]. Previous research
on the perceived barriers and challenges of engaging in
physical activity has shown that low SEP children and
their parents experience multiple barriers from different
domains, including, but not limited to, time management and scheduling demands, financial barriers, family
obligations, lack of adult involvement, lack of control,
and environmental barriers (e.g. lack of sports facilities
and playgrounds and safety issues) [34-37]. By assessing
the independent associations of different SEP indicators
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Table 3 Associations of family SEP indicators with sports participation (no) (n = 4685) and outdoor play (<1 hour/day)
(n = 3903)
Sports participation (no)
Crude model
OR (95% CI)

Outdoor play (<1 hour/day)

Basic model*
OR (95% CI)

Full model**
OR (95% CI)

Crude model
OR (95% CI)

Basic model*
OR (95% CI)

Full model**
OR (95% CI)

Maternal educational level
High (ref)

1.00

1.00

Mid-high

1.40 (1.20,1.64)

1.33 (1.13,1.55)

1.07 (0.90,1.27)

1.00

0.94 (0.78,1.12)

1.00

0.85 (0.70,1.03)

1.00

0.85 (0.69,1.04)

1.00

Mid-low

2.14 (1.84,2.50)

1.95 (1.65,2.29)

1.28 (1.05,1.55)

1.13 (0.95,1.35)

0.88 (0.72,1.07)

0.82 (0.64,1.04)

Low

3.17 (2.58,3.89)

2.73 (2.18,3.42)

1.65 (1.26,2.17)

1.25 (1.00,1.57)

0.78 (0.60,1.02)

0.67 (0.49,0.92)

High (ref)

1.00

1.00

1.00

Mid-high

1.49 (1.26,1.77)

1.45 (1.22,1.72)

1.25 (1.05,1.50)

0.88 (0.72,1.08)

0.84 (0.68,1.04)

0.86 (0.68,1.08)

Mid-low

2.31 (1.97,2.72)

2.20 (1.85,2.61)

1.59 (1.29,1.95)

1.04 (0.87,1.24)

0.93 (0.76,1.14)

0.97 (0.76,1.23)

Low

2.63 (2.19,3.14)

2.26 (1.85,2.76)

1.46 (1.16,1.83)

1.39 (1.13,1.70)

1.02 (0.80,1.29)

1.05 (0.79,1.40)

Paternal educational level
1.00

1.00

1.00

Maternal employment status
Paid job (ref)

1.00

1.00

No paid job

1.49 (1.30,1.71)

1.23 (1.06,1.44)

1.00
1.01 (0.85,1.20)

1.00
1.25 (1.06,1.47)

1.00
0.93 (0.77,1.12)

1.00
0.87 (0.70,1.08)

Paternal employment status
Paid job (ref)

1.00

No paid job

1.61 (1.26,2.07)

1.00
1.29 (1.00,1.67)

1.00
1.08 (0.82,1.43)

1.00
1.29 (0.91,1.82)

1.00
0.96 (0.63,1.45)

1.00
0.84 (0.54,1.31)

Household income
> €3200/month (ref)

1.00

1.00

1.00

€2000-€3200/month

2.08 (1.80,2.40)

1.97 (1.70,2.29)

1.52 (1.28,1.79)

1.05 (0.88,1.24)

0.97 (0.80,1.16)

1.06 (0.86,1.31)

<€ 2000/month

2.49 (2.14,2.90)

2.18 (1.82,2.61)

1.57 (1.27,1.94)

1.84 (1.56,2.18)

1.32 (1.07,1.64)

1.57 (1.21,2.04)

1.00

1.00

1.00

Table is based on imputed dataset. Bold print indicates statistical significance.
Values represent odds ratios and 95% confidence intervals derived from (multiple) logistic regression analyses.
SEP = socioeconomic position.
*Adjusted for confounders (i.e. ethnic background, child’s age, and season at measurement).
**Additional adjusted for other SEP indicators.

Table 4 Associations of ethnic background with sports participation (no) (n = 4685) and outdoor play (<1 hour/day)
(n = 3903)
Sports participation (no)
Crude model
OR (95% CI)

Outdoor play (<1 hour/day)

Basic model* OR
(95% CI)

Full model** OR
(95% CI)

Crude model OR
(95% CI)

Basic model* OR
(95% CI)

Full model** OR
(95% CI)

Ethnic background
Dutch (ref)
Surinamese-Creole

1.00
1.47 (1.06,2.03)

1.00
1.66 (1.19,2.30)

1.00
1.10 (0.78,1.55)

1.00
1.52 (1.05,2.20)

1.00
1.61 (1.08,2.39)

1.00
1.48 (0.98,2.24)

Surinamese-Hindustani

1.64 (1.19,2.26)

1.82 (1.31,2.52)

1.22 (0.87,1.72)

1.63 (1.13,2.33)

1.83 (1.25,2.68)

1.73 (1.17,2.57)

Dutch Antillean

1.85 (1.27,2.70)

2.26 (1.53,3.33)

1.51 (1.01,2.26)

1.41 (0.91,2.16)

1.87 (1.18,2.95)

1.73 (1.08,2.76)

Cape Verdean

1.64 (1.22,2.21)

1.84 (1.35,2.49)

1.08 (0.78,1.49)

2.27 (1.62,3.19)

2.45 (1.71,3.50)

2.16 (1.47,3.17)

Turkish

2.76 (2.21,3.45)

3.16 (2.51,3.98)

1.92 (1.49,2.47)

2.95 (2.33,3.72)

3.56 (2.76,4.58)

3.55 (2.68,4.69)

Moroccan

2.39 (1.82,3.12)

2.82 (2.14,3.71)

1.70 (1.26,2.30)

2.44 (1.81,3.28)

2.72 (1.98,3.75)

2.59 (1.83,3.66)

Table is based on imputed dataset. Bold print indicates statistical significance.
Values represent odds ratios and 95% confidence intervals derived from (multiple) logistic regression analyses.
SEP = socioeconomic position.
*Adjusted for basic confounders (i.e. child’s age, and season at measurement).
**Additionally adjusted for all SEP indicators.
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with children’s sports participation and outdoor play, the
current study may provide some preliminary insights
into these different pathways [30-32,38,39].
Independent associations with children’s sports participation were found for parental educational level and
household income. A high household income is likely to
represent necessary resources for participation in organized sports [32]. In the Netherlands, participation in organized sports involves multiple expenses, including
membership fees, costs of sports gear and attributes, and
costs associated with transportation [40-42]. Indeed, financial barriers are often mentioned as a major factor
restricting sports participation among children from
low-income families [35,40-42]. Furthermore, a high income may represent a more favorable residential environment with (quality) sports facilities in the nearby
neighborhood [36,37]. With respect to a high parental
educational level, we hypothesize that knowledge (e.g.
with respect to the health benefits of children’s sports
participation), attitudes, and skills (e.g. favorable parenting practices) may represent some of the contributing
mechanisms [13,30-32,38]. Low educated parents may
also lack the awareness of existent funding opportunities
[43], which may help explain why financial barriers remain an important obstacle even in the presence of such
funding [35,40-42].
Independent associations with children’s outdoor play
were found for maternal educational level and household
income. A high income household may indicate the ability
to purchase play material (e.g. bicycles and jumping ropes)
or may represent a residential environment suitable for
children’s outdoor play [32]. Previous studies have shown
that favorable attributes of the physical environment, such
as access to recreational facilities, presence of sidewalks,
controlled intersections, low crime rates, and area affluence positively influence children’s physical activity [44].
With respect to maternal educational level, we hypothesize
that low educated mothers may have more free time (e.g.
due to unemployment) that enables them to supervise outdoor play of their children [19]. Although maternal employment is often used to capture these work related
components of SEP [31,32], the current operationalization
(paid job, no paid job) may not have been sufficiently sensitive. We have conducted sensitivity analyses using a
more elaborate variable for employment (i.e. no paid job,
paid job part-time [<36 hours/week], and paid job fulltime [≥36 hours/week]), and found highly similar results
(data not shown).
In sum, the finding of independent associations of parental educational level and household income with children’s
sports participation and outdoor play indicate different potential pathways relating family SEP to these behaviors.
Further research, including both quantitative studies performing formal mediation analyses and qualitative studies,
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are warranted to provide a deeper understanding of the
mechanisms driving the associations of family SEP with
children’s participation in sports and outdoor play.
Ethnic inequalities in sports participation and outdoor play

In accordance with previous research [9,12,17,19], results
of the current study showed that ethnic minority children
were more likely not to participate in sports and display
low levels of outdoor play compared with native Dutch
children. Our results disagree with the results of an
Australian study that failed to find an association between
ethnic background (indigenous versus non-indigenous) and
children’s sports participation [15], although this study did
find a positive association between main language spoken
in home (English) and sports participation. Furthermore, a
Danish study found that 6- to 7-year-old non-native Danish
children more often played outdoors than Danish children
[17]. However, this study did not take into account time
spent playing outdoors [17]. In addition to extending the
limited evidence base on ethnic inequalities in children’s
sports participation and outdoor play, the current study
adds by showing that the effects of ethnic background are
not uniform across all ethnic minority groups.
Family SEP contributed substantially to the observed
ethnic inequalities in sports participation and to a lesser
extent to the observed inequalities in outdoor play.
These results are in accordance with our finding of more
consistent (and more substantial) socioeconomic influences on sports participation than outdoor play. Even
though adjustment for family SEP rendered some associations non-significant, we postulate that this may be a
consequence of power problems due to low numbers of
participants in these groups, rather than full explanation
by family SEP.
Over and beyond potential mechanisms related to
family SEP, the observed ethnic inequalities may further
be explained by variables specifically associated with ethnic minority background, including (amongst others)
acculturation characteristics (e.g. language, generational
status, length of stay in host country, stressful experiences related to migration and resettlement), religion
based norms and values, cultural based norms and
values, and discrimination processes [45-47]. For example, parental participation in club-organized sports, as
an indicator of experience with and knowledge about
the participation in sports, has been shown to be an important mediator in the association between ethnic background and sports participation among children [17].
Also, ethnic minority children more often live in disadvantaged neighborhoods with high crime rates compared
with ethnic majority children, which may negatively
affect outdoor play due to parental safety concerns or
lack of (safe and attractive) physical activity opportunities [48-50].
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Previous research in older school-aged children and adolescents has shown that ethnic background may interact
with child’s sex in influencing children’s physical activity,
sports participation in particular [51,52]. We explored this
issue using multiple logistic regression models including
interaction terms between ethnic background and child’s
sex. Contrary to these previous studies, we did not find
significant interaction effects between ethnic background
and child’s sex (both p > 0.05, data not shown), suggesting
that sex differences in the associations of ethnic background with sports participation and outdoor play are not
yet present at such a young age.
Study strengths and limitations

A major strength of this study is the large sample of
children of different socioeconomic and ethnic backgrounds. Several limitations should be considered when
interpreting the findings. First, nonresponse analyses
showed that low SEP children and ethnic minority children more often had missing data on both physical activity behaviors. Selection bias may have occurred if the
associations of family SEP and ethnic background with
children’s physical activity behaviors are different for
participants and non-participants; however, this is difficult to ascertain.
Second, information bias in the outcome variables may
have occurred due to a number of reasons. Because
parent-reported questionnaires were used to assess children’s sports participation and outdoor play, social desirable answering (i.e. the over reporting of favorable
behaviors) cannot be excluded. Moreover, outdoor play is
likely to also occur in settings other than the home environment (e.g. school and after-school care), and therefore
parents’ report of outdoor play may have been an underestimation of total outdoor play. Furthermore, data on outdoor play were dichotomized based on the distribution of
these data. Existent guidelines for physical activity among
youth (5–17 years) specify a recommended amount of at
least 1 hour per day of moderate-to-vigorous physical activity [53-56]. As there are no guidelines on outdoor play
specifically, we used this cut-off point. However, it should
be acknowledged that only parts of outdoor play are spent
in moderate-to-vigorous physical activity [57]. Also, the
use of a dichotomized variable may have potentially led to
a loss of information and statistical power to detect associations. Sensitivity analyses using dichotomized data with a
different cut-off point (i.e. 2 hours per day) and continuous data yielded highly similar results (Additional file 1:
Table S2).
Third, SEP is a complex, multidimensional construct
that can be described and measured in numerous ways
[30-32]. In order to assess the association between family SEP and children’s sports participation and outdoor
play, we used the commonest individual-level indicators,
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i.e. educational level, income, and occupation (employment). Inclusion of other individual-level (e.g. housing
characteristics) or even area-level indicators (e.g. neighborhood SEP) may have provided further insights into potential mechanisms underlying the observed associations;
however, information on these variables was not available
for the current study. A related argument concerns the adjustment for family SEP when assessing ethnic inequalities
in health and health behaviors. As suggested by other
scholars, adjustment for SEP should ideally capture all dimensions of SEP and failure to do so may lead to residual
confounding [25-27]. Also, SEP indicators may mediate
the effects of other SEP indicators [38]. For example, educational level may influence employment which may in
turn influence income. In this case, the latter two indicators would be considered mediators.
Fourth, the results presented in this study were based
on a multiple imputed dataset. In addition to preventing
loss of information, multiple imputation also deals with
potential bias associated with missing data [29]. Sensitivity
analyses using complete data showed similar results to the
imputed data (Additional files 1: Table S3 and Table S4).
Finally, given that the current results are context specific (e.g. due to the organization of sports and distribution of resources across social groups), caution should
be taken when generalizing the current results to other
populations.

Conclusion
Low SEP children and ethnic minority children are more
likely not to participate in sports and more likely to display
low levels of outdoor play compared with high SEP children and native Dutch children, respectively. These results
indicate that low SEP children and ethnic minority children represent important target groups for interventions
designed to promote young children’s physical activity. In
order to design effective interventions, further research,
including qualitative studies, is needed to explore more in
detail the pathways relating family SEP and ethnic background to children’s sports participation and outdoor play.
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Additional file 1: Table S1. Assessment of sports participation and
outdoor play. Table S2. Associations of family SEP indicators and ethnic
background with outdoor play (n=3903). Table S3. Associations of family
SEP indicators with sports participation (no) (n=4685) and outdoor play
(<1 hour/day) (n=3903). Table S4. Associations of ethnic background
with sports participation (no) (n=4685) and outdoor play (<1 hour/day)
(n=3903).

Competing interest
The authors declare that there are no conflicts of interest.

Wijtzes et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 11:155
http://www.ijbnpa.org/content/11/1/155

Authors’ contribution
AW was responsible for the statistical analyses, the interpretation of the data,
and the revisions of the manuscript. She also wrote the first draft of the
manuscript. HR and WJ are responsible for the original research idea and
supervised AW with data-analysis, interpretation of the data, and writing and
revising of the manuscript. SHB and NP contributed to the interpretation of
the data, and critically revised the manuscript. VWVJ, AH, and HR designed
the study, were responsible for the infrastructure in which the study was
conducted, contributed to the original data collection, and critically revised
the manuscript for important intellectual content. All authors read and
approved of the final version of the manuscript.
Acknowledgments
The Generation R Study is conducted by the Erasmus Medical Center in
close collaboration with the Erasmus University Rotterdam, School of Law
and Faculty of Social Sciences, the Municipal Health Service Rotterdam area,
Rotterdam, the Rotterdam Homecare Foundation, Rotterdam, and the
Stichting Trombosedienst & Artsenlaboratorium Rijnmond (STAR), Rotterdam.
We gratefully acknowledge the contribution of general practitioners,
hospitals, midwives and pharmacies in Rotterdam. We also thank Frank van
Lenthe for his valuable comments on an earlier draft of this manuscript.
Funding
The Generation R Study is made possible by financial support from Erasmus
Medical Center, Rotterdam, Erasmus University Rotterdam, and the
Netherlands Organization for Health Research and Development (ZonMw).
The present study was supported by an additional grant from ZonMw (grant
No 102047). The publication of this study was supported by a grant of the
Netherlands Organization for Scientific Research (NWO). These funding
sources had no involvement in study design; collection, analysis, and
interpretation of data; writing of the report; and in the decision to submit
this article for publication. The results of the present study do not constitute
endorsement by ACSM.

7.

8.
9.

10.

11.

12.

13.

14.

15.

16.

Author details
1
The Generation R Study Group, Erasmus Medical Center, Rotterdam, The
Netherlands. 2Department of Public Health, Erasmus MC, University Medical
Center, P.O.Box 2040, Rotterdam, CA 3000, The Netherlands. 3Department of
Social Development, Rotterdam, The Netherlands. 4MOVE Research Institute
Amsterdam, Faculty of Human Movement Sciences, VU University,
Amsterdam, The Netherlands. 5School of Human Movement & Sports,
Windesheim University of Applied Sciences, Zwolle, the Netherlands.
6
Department of Epidemiology, Erasmus Medical Center, Rotterdam, The
Netherlands. 7Department of Pediatrics, Erasmus Medical Center, Rotterdam,
The Netherlands.

17.

Received: 20 June 2014 Accepted: 5 December 2014

21.

References
1. Janssen I, Leblanc AG: Systematic review of the health benefits of
physical activity and fitness in school-aged children and youth. Int J
Behav Nutr Phys Act 2010, 7:40.
2. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H: Benefits and environmental
determinants of physical activity in children and adolescents. Obes Facts
2012, 5(4):597–610.
3. Must A, Tybor DJ: Physical activity and sedentary behavior: a review of
longitudinal studies of weight and adiposity in youth. Int J Obes (Lond)
2005, 29(Suppl 2):S84–S96.
4. Singh A, Uijtdewilligen L, Twisk JW, van Mechelen W, Chinapaw MJ:
Physical activity and performance at school: a systematic review of the
literature including a methodological quality assessment. Arch Pediatr
Adolesc Med 2012, 166(1):49–55.
5. Timmons BW, Leblanc AG, Carson V, Connor Gorber S, Dillman C, Janssen I,
Kho ME, Spence JC, Stearns JA, Tremblay MS: Systematic review of
physical activity and health in the early years (aged 0–4 years).
Appl Physiol Nutr Metab 2012, 37(4):773–792.
6. Burdette HL, Whitaker RC: Resurrecting free play in young children:
looking beyond fitness and fatness to attention, affiliation, and affect.
Arch Pediatr Adolesc Med 2005, 159(1):46–50.

18.

19.

20.

22.
23.
24.
25.

26.

27.

28.
29.

Page 9 of 10

Eime RM, Young JA, Harvey JT, Charity MJ, Payne WR: A systematic review
of the psychological and social benefits of participation in sport for
children and adolescents: informing development of a conceptual
model of health through sport. Int J Behav Nutr Phys Act 2013, 10:98.
Steptoe A, Butler N: Sports participation and emotional wellbeing in
adolescents. Lancet 1996, 347(9018):1789–1792.
Brophy S, Cooksey R, Lyons RA, Thomas NE, Rodgers SE, Gravenor MB:
Parental factors associated with walking to school and participation in
organised activities at age 5: analysis of the Millennium Cohort Study.
BMC Public Health 2011, 11:14.
Dollman J, Lewis NR: The impact of socioeconomic position on sport
participation among South Australian youth. J Sci Med Sport 2010,
13(3):318–322.
Fairclough SJ, Boddy LM, Hackett AF, Stratton G: Associations between
children’s socioeconomic status, weight status, and sex, with screenbased sedentary behaviours and sport participation. Int J Pediatr Obes
2009, 4(4):299–305.
Johnston LD, Delva J, O’Malley PM: Sports participation and physical
education in American secondary schools: current levels and racial/ethnic
and socioeconomic disparities. Am J Prev Med 2007, 33(4 Suppl):S195–S208.
Nielsen G, Gronfeldt V, Toftegaard-Stockel J, Andersen LB: Predisposed to
participate? The influence of family socio-economic background on
children’s sports participation and daily amount of physical activity.
Sport Soc 2012, 15(1).
Seabra AF, Mendonca DM, Thomis MA, Peters TJ, Maia JA: Associations
between sport participation, demographic and socio-cultural factors in
Portuguese children and adolescents. Eur J Public Health 2008,
18(1):25–30.
Vella SA, Cliff DP, Okely AD: Socio-ecological predictors of participation
and dropout in organised sports during childhood. Int J Behav Nutr Phys
Act 2014, 11:62.
Voss LD, Hosking J, Metcalf BS, Jeffery AN, Wilkin TJ: Children from
low-income families have less access to sports facilities, but are no less
physically active: cross-sectional study (EarlyBird 35). Child Care Health
Dev 2008, 34(4):470–474.
Nielsen G, Hermansen B, Bugge A, Dencker M, Andersen LB: Daily physical
activity and sports participation among children from ethnic minorities
in Denmark. Eur J Sport Sci 2013, 13(3):321–331.
Aarts MJ, de Vries SI, van Oers HA, Schuit AJ: Outdoor play among children
in relation to neighborhood characteristics: a cross-sectional neighborhood
observation study. Int J Behav Nutr Phys Act 2012, 9:98.
Kimbro RT, Brooks-Gunn J, McLanahan S: Young children in urban areas:
links among neighborhood characteristics, weight status, outdoor play,
and television watching. Soc Sci Med 2011, 72(5):668–676.
Veitch J, Salmon J, Ball K: Individual, social and physical environmental
correlates of children’s active free-play: a cross-sectional study.
Int J Behav Nutr Phys Act 2010, 7:11.
Jaddoe VW, van Duijn CM, Franco OH, van der Heijden AJ, van Iizendoorn
MH, de Jongste JC, van der Lugt A, Mackenbach JP, Moll HA, Raat H,
Rivadeneira F, Steegers EA, Tiemeier H, Uitterlinden AG, Verhulst FC, Hofman
A: The Generation R Study: design and cohort update 2012. Eur J
Epidemiol 2012, 27(9):739–756.
Netherlands Bureau for Economic Policy Analysis: http://www.cpb.nl [last
accessed February 2014].
Statistics Netherlands: Standaard Onderwijsindeling 2003. 2004, Voorburg/
Heerlen.
Statistics Netherlands: Jaarrapport Integratie 2010. 2010, Den Haag/Heerlen.
Braveman P, Cubbin C, Marchi K, Egerter S, Chavez G: Measuring
socioeconomic status/position in studies of racial/ethnic disparities:
maternal and infant health. Public Health Rep 2001, 116(5):449–463.
Braveman PA, Cubbin C, Egerter S, Chideya S, Marchi KS, Metzler M,
Posner S: Socioeconomic status in health research: one size does not fit
all. JAMA 2005, 294(22):2879–2888.
Davey Smith G: Learning to live with complexity: ethnicity,
socioeconomic position, and health in Britain and the United States.
Am J Public Health 2000, 90(11):1694–1698.
Mickey RM, Greenland S: The impact of confounder selection criteria on
effect estimation. Am J Epidemiol 1989, 129(1):125–137.
Greenland S, Finkle WD: A critical look at methods for handling missing
covariates in epidemiologic regression analyses. Am J Epidemiol 1995,
142(12):1255–1264.

Wijtzes et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 11:155
http://www.ijbnpa.org/content/11/1/155

30. Galobardes B, Lynch J, Smith GD: Measuring socioeconomic position in
health research. Br Med Bull 2007, 81–82:21–37.
31. Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith G: Indicators of
socioeconomic position (part 2). J Epidemiol Community Health 2006,
60(2):95–101.
32. Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith G: Indicators of
socioeconomic position (part 1). J Epidemiol Community Health 2006,
60(1):7–12.
33. Lahelma E: Health inequalities–the need for explanation and
intervention. Eur J Public Health 2006, 16(4):339.
34. Brockman R, Jago R, Fox KR, Thompson JL, Cartwright K, Page AS: “Get off
the sofa and go and play”: family and socioeconomic influences on the
physical activity of 10–11 year old children. BMC Public Health 2009, 9:253.
35. Holt NL, Kingsley BC, Tink LN, Scherer J: Benefits and challenges
associated with sport participation by children and parents from
low-income families. Psychol Sport Exerc 2011, 12(5).
36. Humbert ML, Chad KE, Spink KS, Muhajarine N, Anderson KD, Bruner MW,
Girolami TM, Odnokon P, Gryba CR: Factors that influence physical activity
participation among high- and low-SES youth. Qual Health Res 2006,
16(4):467–483.
37. Veitch J, Hume C, Salmon J, Crawford D, Ball K: What helps children to be
more active and less sedentary? Perceptions of mothers living in
disadvantaged neighbourhoods. Child Care Health Dev 2013, 39(1):94–102.
38. Lahelma E, Martikainen P, Laaksonen M, Aittomaki A: Pathways between
socioeconomic determinants of health. J Epidemiol Community Health
2004, 58(4):327–332.
39. Stronks K, van de Mheen H, van den Bos J, Mackenbach JP: The
interrelationship between income, health and employment status. Int J
Epidemiol 1997, 26(3):592–600.
40. Hoekman R, Straatmeier J: Sport en recessie 2013 (English: Sports and
recession 2013). 2013: Utrecht.
41. Jehoel-Gijsbers G: Kunnen alle kinderen meedoen? Onderzoek naar de
maatschappelijke participatie van arme kinderen (English: Are all children
taking part? Research on the social participation of poor Dutch children). 2009:
Den Haag.
42. Roest A: Kunnen meer kinderen meedoen? Veranderen in de maatschappelijke
deelname van kinderen, 2008–2010 (English: Are more children taking part?
Changes in the social participation of Dutch children, 2008–2010). Den Haag;
2011
43. Spence JC, Holt NL, Dutove JK, Carson V: Uptake and effectiveness of the
Children’s Fitness Tax Credit in Canada: the rich get richer. BMC Public
Health 2010, 10:356.
44. Davison KK, Lawson CT: Do attributes in the physical environment
influence children’s physical activity? A review of the literature.
Int J Behav Nutr Phys Act 2006, 3:19.
45. O’Driscoll T, Banting LK, Borkoles E, Eime R, Polman R: A systematic
literature review of sport and physical activity participation in culturally
and linguistically diverse (CALD) migrant populations. J Immigr Minor
Health 2014, 16(3):515–530.
46. Pena MM, Dixon B, Taveras EM: Are you talking to ME? The importance of
ethnicity and culture in childhood obesity prevention and management.
Child Obes 2012, 8(1):23–27.
47. Rawlins E, Baker G, Maynard M, Harding S: Perceptions of healthy eating
and physical activity in an ethnically diverse sample of young children
and their parents: the DEAL prevention of obesity study. J Hum Nutr Diet
2013, 26(2):132–144.
48. Dias JJ, Whitaker RC: Black mothers’ perceptions about urban
neighborhood safety and outdoor play for their preadolescent
daughters. J Health Care Poor Underserved 2013, 24(1):206–219.
49. Kimbro RT, Schachter A: Neighborhood Poverty and Maternal Fears of
Children’s Outdoor Play. Fam Relat 2011, 60(4):461–475.
50. Weir LA, Etelson D, Brand DA: Parents’ perceptions of neighborhood
safety and children’s physical activity. Prev Med 2006, 43(3):212–217.
51. Jansen W, Mackenbach JP, Joosten-van Zwanenburg E, Brug J: Weight status,
energy-balance behaviours and intentions in 9-12-year-old inner-city
children. J Hum Nutr Diet 2010, 23(1):85–96.
52. van der Horst K, Oenema A, Velde SJT, Brug J: Gender, ethnic and school
type differences in overweight and energy balance-related behaviours
among Dutch adolescents. Int J Pediatr Obes 2009, 4(4):371–380.

Page 10 of 10

53. Australian Government Department of Health: Make your move - Sit less Be active for life! Australia’s physical activity and sedentary behaviour guidelines
5–12 years. Commonwealth of Australia; 2014.
54. Australian Government Department of Health: Make your move - Sit less Be active for life! Australia’s physical activity and sedentary behaviour guidelines
13–17 years. Commonwealth of Australia; 2014.
55. Tremblay MS, Warburton DE, Janssen I, Paterson DH, Latimer AE, Rhodes RE,
Kho ME, Hicks A, Leblanc AG, Zehr L, Murumets K, Duggan M: New
Canadian physical activity guidelines. Appl Physiol Nutr Metab 2011,
36(1):36–46. 47–58.
56. World Health Organization: Global recommendations on physical activity for
health: 5–17 years old. World Health Organization; 2011.
57. Nicaise V, Kahan D, Sallis JF: Correlates of moderate-to-vigorous physical
activity among preschoolers during unstructured outdoor play periods.
Prev Med 2011, 53(4–5):309–315.
doi:10.1186/s12966-014-0155-3
Cite this article as: Wijtzes et al.: Social inequalities in young children’s
sports participation and outdoor play. International Journal of Behavioral
Nutrition and Physical Activity 2014 11:155.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

