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Abstract

Purpose: The purpose of this study was to investigate whether Danish children from immigrant
backgrounds are less physically active than children from the ethnic majority, and to investigate
possible reasons for any differences found Methods: Accelerometer measures of physical activity
as well as questionnaire data about organized sports, family demography, resources and values were
collected from 594 children of whom 60 had other ethnic background than Danish. Data were
collected when the children were 6-7 years old and again later when the children where 9-10 years
old. Results: It was found that children from immigrant backgrounds were not less physically
active than other children when their amounts of daily physical activity was measured by direct
objective measures, despite their participation rate in organized sports being much lower. Using
multiple logistic regression modelling this study showed that lack of parental experience with
organized sports and lack of economic/material resources explained much of the difference in sports
participation. Conclusion: Children of immigrant background had significant lower participation in
club sports but this did not affect their overall physical activity level.
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Introduction

In Denmark and other Scandinavian countries children’s overall physical activity is often central in
health promotion policies and children’s participation in club-organized sports is a central part of
the welfare political agenda. This focus on physical activity, and more specifically on club sports,
seems legitimate for both health and social reasons. One the one hand, a lack of physical activity in
children has been shown to increase their risk of cardiovascular diseases later in life (Andersen et
al., 2006; Dencker & Andersen, 2008); on the other, the relatively high rates of children’s
participation in club-organized sports in Scandinavia (approx. 70% dependent on country and age)
has been found to be associated with the creation of socio-cultural resources such as the
establishment of social networks in local communities, social integration of individuals (Pestoff,
2009; Anderson, 2008; Ibsen & Ottesen, 2005; Korsgaard, 1997), and socialization into sports
participation later in life (Kjgnniksen, Anderssen, & Wold, 2009; Ottesen & Skjerk, 2006; Horne,
Tomlinson, & Whannel, 1999).

Research into the association between ethnicity and children’s physical activity in various countries
has reported differing results, ranging from children of ethnic minority background being more
active (Hassapidou, Papadopoulou, Frossinis, Kaklamanos, & Tzotzas, 2009; Duncan, Schofield, &
Duncan, 2006), equally active (Sun et al., 1998; Lindquist, Reynolds, & Goran, 1999), or less active
(Owen et al., 2009; Sallis et al., 1998; Duncan et al., 2006) than their contemporaries from the
ethnic majority. These variations suggest that the relation between children’s ethnic background and
physical activity is dependent on the national context but also on the measures used for quantifying
physical activity.

In Denmark all studies in this area have used questionnaire surveys (often focusing on sports
participation) and have concluded that children from ethnic minority backgrounds participate in
club-organized sports less often than children from the ethnic majority (Ibsen, 2007; Nielsen &
Ibsen, 2008; Lykkegaard, 2001; Pilgaard, 2009). Despite the fact that self-report methods have been
shown to produce unreliable measures of the amounts of physical activity among children (Harro &
Riddoch, 2000; Kohl, Fulton, & Caspersen, 2000; Sallis & Saelens, 2000), these questionnaire
surveys have often been used in public practice of health policies and health promotion as evidence
that children from non-Danish ethnic backgrounds are more often physically inactive. From a
physiological health perspective, this interpretation may have little merit since participation in club-
organized sports (often a few hours a week) cannot be regarded as a valid indication of whether
children are physically active or not. Nevertheless, since participation in club-organized activities
seems important to children’s network building and social integration in local communities, it is
problematic that children from ethnic minorities are less active in club sports as this may be a
barrier to their integration into the wider society.

This study investigates the association between children’s ethnic background and their daily amount
of general physical activity, as well as their participation in club-organized sports more specifically.
Secondly, it examines the underlying factors for any observed differences using a P. Bourdieu
inspired understanding of ethnicity as a socioeconomic position (Bourdieu 1984, Nielsen 2009) and
multiple regression modelling.

Methods

Participants

Participants were 704 out of 1024 children from 18 schools in the two Danish suburban
municipalities - Taarnby and Ballerup - who participated in the CoSCIS study (Andersen &
Froberg, 2006). From these 704 participants questionnaire data combined with valid measures of
physical activity (Nielsen, Bugge, Hermansen, Svensson, & Andersen, 2010) was obtained from



594 children (of whom 67 were from other ethnic backgrounds than Danish) at pre-school age (age
6-7 years) and from 518 (of whom 58 were from other ethnic backgrounds than Danish) when these
children went to third grade (age 9-10 years). In height and weight these children were found to be
representative of the whole population of children in Ballerup and Taarnby (Eiberg et al., 2005); the
sample also seemed representative of the general Danish population in terms of social parameters
such as the distribution of rental and self-owned accommodation, socio-economic position and the
proportion from ethnic minorities.

Measurements of physical activity (PA)

The children’s habitual PA was measured using MTI 7164 accelerometers (Actigraph, Fort Walton
Beach, Florida, USA). Accelerometers are physical activity monitors that provide precise
measurement of children’s daily activity levels, overcoming children’s lack of ability to recall and
quantify their physical activities in detail. Accelerometers have been well validated in children
against a range of outcomes (Ekelund et al., 2001) and have been shown to compare favourably
with other similar objective measuring instruments (de Vries, Bakker, Hopman-Rock, Hirasing, &
van Mechelen, 2006). The monitors record body movement as a combined function of the
frequency and intensity of the movement allowing detection of normal human motion and rejecting
high frequency vibrations encountered in activities such as car or bus transport. In order to best
reflect the distribution of school days and school-free days (weekends and holidays) in school
children’s lives, two working days and two weekend days were selected for the measuring period.
To minimize any biasing effect from the novelty of wearing an activity monitor, the MTI monitors
were worn by the children for one day before recording. Data were corrected for variation in
sleeping patterns and periods when the accelerometers were not worn; data was included in the final
dataset only if the monitor had recorded more than eight hours of valid recordings a day for at least
three days (preschool: 4 days n=466, 3 days n=128, third grade: 4 days n=379, 3 days n=139).

As cycling has been found to be associated with the amount of physical activity of Danish children
and is poorly measured with accelerometers (Kristensen et al., 2010) it can distort the measured
amounts of physical activity. Therefore questionnaire answers on weekly cycling habits (times per
week cycling to and from school which is the main cycling activity of Danish children) were used
to check and, (in case of significant differences), adjust for differences in the amount of cycling
between groups.

Data transformation to physical activity variables

To obtain information on the activity levels of the children in their various daily contexts data were
analysed for Total Time (7am to 11pm on all the measured days), School Time (defined by the
schedule of the class, typically weekdays from 8am to 2pm) and Free Time (all other time than
School Time). These time periods were then subdivided into their more specific contexts using the
time table of each child’s school class and self-reported activities from questionnaire dairies filled
out during the days of accelerometer measurements. School Time was subdivided into “Class
Hours”, “Physical Education Classes” and “School Breaks” (using the timetable of the class). Free
Time was subdivided into time in “After School Day Care Institution” (SFO), time at “Organized
Club Sports” and “Other Free Time” (using the children’s and parent’s self-report). Time spent in
activity of at least moderate intensity (4-6 METS or 2500-5000 counts per minute reflecting
medium exertion in an upright position e.g. walking approximately 5.2 km/h) and vigorous intensity
(>6 METS or >5000 counts per minute reflecting a high level of exertion in the upright position e.g.
running faster than 6.4 km/h) was calculated. The selection of the counts/min cut-off points
identifying moderate and vigorous PA was based on trade of from five different validation studies



of accelerometer measures of PA in children (Trost et al., 1998; Puyau, Adolph, VVohra, & Butte,
2002; Treuth et al., 2004; Sirard, Trost, Pfeiffer, Dowda, & Pate, 2005; Mattocks et al., 2007).
Defining and categorizing children as being physically active was based on current health-related
PA recommendations (Strong et al., 2005) of one hour a day of activity of at least a moderate level
recommended by many health organisations and authorities (including the Danish National Board
of Health).

Indicators of family socio-cultural characteristics and resources

Ethnicity was assessed by a dichotomous variable of having either only Danish-born parents or
another ethnic background than Danish. Children were categorised as having an ethnic minority
background if one or both parents had immigrated to Denmark.

Four socio-economic categories were defined to reflect the main groupings of job qualification
level, salary and job security in the Danish work force: Unqualified worker, Trades person, Job
qualified at Bachelors level, Job qualified at Masters level. The highest job qualification level of
both parents was used as an indicator of the general socio-economic position or social class of the
family.

In order to assess the social, cultural and economic resources of hypothetical importance to
children’s participation in sports and other physical activities a number of questionnaire answers
were used.

Reported ownership of cars, house and access to garden were used as indicators of a family’s
material resources. The yearly pre-tax income of the family was also used as a measure of material
resources but was not included in the summation of total material resources, as income is a pre-
requisite and therefore a proxy variable for the other more specific material resources.

Whether the children had access to a playground was also included in the analysis but was not
included in the summation of the family’s total amount material resources, since it is most often
connected to living in rental apartment blocks and hence a public funded resource and not a family
resource as such.

Whether the child lived with one or two parents/caretakers, had siblings and lived in one or two
different homes were used as indicators of social resources of potential importance to their physical
activities.

The high school and university degrees of parents were used as indicators of educational resources
in the home (the educational part of so-called cultural capital).

Parents’ current and childhood participation in organized sports, were used as indicators of their
experience with and knowledge about participation in club-organized sports (a cultural resource or
capital of potential relevance for participation in sports).

To gain indicators of the familie’s normative resources of relevance to the children’s participation
in sports and other physical activities, parents’ evaluation of the importance of their children’s
general physical activity and the importance of school PE was used.

As a measure of the families’ amount of the above described types of resources (material, social,
cultural/sporting and normative resources) the family’s possession (yes=1, no=0) of each indicator
was added up to a total sum for each type of resource. As a measure of the total amount of resources
owned by the family, the total sum of all resource indicators was calculated.

Results

Associations between ethnic background and children’s physical activities

In Table 1, children from other ethnic backgrounds than Danish are compared with children from
only a Danish ethnic background on a range of measures of their daily physical activity.



At the age of 6-7 years, ethnic minority children were equally physically active but had a
significantly lower rate of participation in organized sports, when compared to children from the
ethnic majority. Also at this age ethnic minority children more often played outside than ethnic
majority children. At the age of 9-10 years the only differences found were that children from other
ethnic backgrounds less often participated in organized sports. At both age groups no differences
were found in the number of days cycling to and from school. Gender divided analyses showed the
same tendencies: it was less common among boys and girls from other ethnic backgrounds than
Danish to participate in club-organized sports but this did not result in these children having lower
amounts of daily physical activity or more often not undertaking the recommended 1 hour of PA
daily (data not shown).

Table 1. Physical activity levels and sports participation rates by ethnic background

Only Danish ethnic Other ethnic
background background than P
Danish
Age 6-7 years PA minutes >2500 cpm?® /day 83.3(29.6) 86.4 (33.3) 0.523
Weekly days of cycling to school 0.94 (1.67) 1.06 (1.70) 0.588
PA minutes >2500 cpm.<lhour/day 22.3% 18.2% 0.468
Participates in club sports** 55.7% 29.9% <0.001
Plays outdoors in his/her free time* 93.8% 100.0% 0.032
Likes school PE 79.6% 76.9% 0.473
Active transport to school 52.1% 49.3% 0.465
Age 9-10 years  PA minutes >2500 cpm/day 82.29 (28.84) 78.21 (25.42) 0.382
Weekly days of cycling to school 2.28 (2.22) 1.93 (2.23) 0.278
PA minutes >2500 cpm.<1hour/day 24.1% 22.2% 0.681
Participates in club sports** 82.6% 62.7% <0.001
Plays outdoors in free time* 84.9% 86.3% 0.438
Likes school PE 94.6% 95.9% 0.284
Active transport to school 77.6% 74.5% 0.598

Data are presented as mean (SD) and as %, * Accelerometer counts per minute.

Looking into the details of the activity patterns of the children’s daily activities provides an
explanation for why lower rates of sports participation does not equate to lower overall amounts of
PA. At age 6-7 years the sports-active children spent 1.66 hours weekly on their sports activities
and at age 9-10 they used 2.91 hours weekly in organized sport (see Table 2). During organized
sports participation the children were physically active (above moderate level) 28% percent of the
time (see Fig. 2). In comparison, all the children spent many more hours in settings for self
organized physically active play and sports, (school breaks and afterschool day care; preschool
mean = 15 h/week, third grade mean = 17 h/week). As shown in Figures 1 and 2 these are settings
in which mean PA levels are also rather high and where children with ethnic minority backgrounds
are as active as the other children.



Table 2. Children’s amount of physical activity (95% CI) through participation in organized sports

Age 6-7 years

Age 9-10 years

Sports active
(n=355)

Not sports active
(n=239)

Sports active

(n=400) (n=118)

Weekly hours spend at sport

Weekly minutes of PA?

Weekly minutes of vigorous PA”

Active® more than 1 hour daily

77,24%

1.66 (1.56:1.76) 0
9.72 (9.32:10.12)
2.31(2.16:2.46)

9.83 (9.34:10.33)
2.31 (2.11:2.50)
79,73%

2.91 (2.74:3.07) 0
9.53 (9.19:9.87)
2.71 (2.55:2.87)

78,19% 70,87%

2 >2500 cpm. *>6000 cpm. Weekly minutes of PA are estimates extrapolated from the four days of

measurements of equal number of schooldays and non-school days, representative of the children’s lives. No

significant differences were found between sports active and not sports active children.

Figurel. 6-7 year old children’s activity levels in different contexts
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Figure 2. 9-10 year old children’s activity levels in different contexts
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Other ethnic backgrounds than Danish as a socio-economic position — inequalities in
resources

Even though not associated with the general amount of physical activity among children it is still
important to try and identify the reasons for the observed lower participation rates in club-organized
sports of children from ethnic minorities, as these types of club-organized activities may be
beneficial to their social integration into society and their amount of daily PA later in life.

Table 3 investigates to what extent other ethnic backgrounds are associated with less socio-cultural
family resources of potential importance to children’s physical activities. The families from other
ethnic backgrounds than Danish on average had less material and social resources as well as lower
amounts of experience with club sport participation. More specifically, parents from these families
less often had job qualifying educations and were less likely to own a car or house. They had lower
income and lower amounts of experience with sports both as adults and as children. On the other
hand children from immigrant families more often had access to a playground nearby (due to them
more often living in rental apartment accommodation where these facilities are often provided).
Finally, the total sum of their measured resources was significantly lower among families from
other ethnic backgrounds indicating that being from another ethnic background is often associated
with a low socio-economic position in society. Whether this position of lower resource ownership
and access can explain the observed lower participation rates in the children’s sports participation is
analyzed below.



Table 3. Family resources by ethnic background of family

Only Danish ethnic Other ethnic background

background than Danish
Amount of material resources® ** 2.44(0.91) 1.99 (1.11)
Amount of educational resources” 1.07 (0.81) 1.13(0.81)
Amount of social resources® ** 3.57 (0.73) 3.09 (1.11)
Amount of sporting capital®* 2.57(0.92) 2.21 (0.99)
Amount of parental normative resources® 1.49 (0.75) 1.30 (0.82)
Total amount of family resources™* 9.45 (1.71) 8.20 (1.69)
Total family income in kr. Per year ** 555,093 (200,494) 460,483 (211,578)

Data is presented as mean (SD) number of each type of resources in the families. * House, garden, car. ° number of
parents graduated from high school + number of parents with a university degree. ° two parent family, live one place,
non-divorced. ¢ Number of parents that do sport + number that did sport as children. ¢ Whether parents find either or
both children’s PA and PE very important. " Material + social + sporting + educational resources. * Difference between
groups is significant at P<0.05. ** Difference between groups is significant at P<0.01

Mediators of the association between ethnic background and sports participation

Both at age 6-7 years and 9-10 years the association between ethnicity and children’s club sports
participation was reduced to statistically insignificance when adjusted for the families’ total amount
of resources (Table 4).

Looking into the mediating effect of each type of resource it can be observed that both at age 6-7
and 9-10 years the differences in parents’ own experience with club sports participation explains (or
accounts for) the largest part of the association between ethnic background and children’s sports
participation. Adjusting for material resources has some reducing influence on the association while
all the other types of resources measured have negligible impact on the association between ethnic
background and sports participation.



Table 4. Associations between ethnic background and children’s sports participating, unadjusted and
adjusted for different types of family resources. The ethnic minority group was used as reference.

Odds ratio (95% CI) Odds ratio (95% CI)
for participation in club for participation in club
sports at age sports at age
A_-7 \vunarc Q.10 vnarc

Ethnic background, unadjusted 2.11 (1.27:3.53)** 2.74 (1.47:5.10)**
(Only Danish ethnic background vs. Other ethnic background)
Ethnicity® adjusted for SEP 1.86 (1.01:3,44)* 2,61 (1,27:5,35)**
Ethnicity adjusted for number of material resources 1.80 (1.05:3.07)* 2.54 (1.31:4.91)**
Ethnicity adjusted for number of social resources 1.93 (1.14:3.26)* 2.76 (1.47:5.19)**
Ethnicity adjusted for amount of education 2.10(1.22:3.61)** 2.84 (1.46:5.53)**
Ethnicity adjusted for amount of family sporting capital 1.65 (0.78:3.47) 2.26 (0.94:5.42)
Ethnicity adjusted for total amount of normative resources 1.93(1.13:3.29)* 2.50 (1.30:4.81)**
Ethnicity adjusted for total amount of resources 1.57 (0.71:3.46) 2.10(0.85:5.23)

Data are presented as odds ratios (95% CI) with other ethnic background than Danish as a reference category. *Only
Danish ethnic background vs. Other ethnic background. *Difference between the two groups is significant at P<0.05.

**Difference between the two groups is significant at P<0.01

Discussion

In this study of the daily physical activities of more than 500 children aged 6-7 and 9-10 years in
two Copenhagen suburbs it was observed that, despite a lower participation rate in organized sports,
children of immigrant background were not less physically active when their amounts of daily
physical activity was measured by direct objective accelerometer measurements.

Very few studies, none of them Danish have used direct and objective measures of physical activity
to address the question of whether ethnicity is associated with the amounts of physical activity
among children. The few that have report mixed results. In an American setting, children of ethnic
Mexican-American background have been found to be less physically active than children from an
Anglo-American background (Sallis et al., 1998) while another small American study found no
clear association between ethnicity and children’s PA (Sun et al., 1998). A large British study
observed that children from a South Asian (India, Pakistan Bangladesh) background were less
physically active than children from a European background while children from an African-
Caribbean background tended to be more active (Owen et al.,, 2009). Overall therefore the
association between ethnic background and children’s daily amounts of PA seems dependent on the
national and regional context as well as the specific minority group analysed.

This study focused on the influence of having ethnic and minority backgrounds on children’s
physical activity in Danish society. Previous questionnaire-based studies have found that ethnic
minority groups participate less in organized sport, and this has been interpreted to imply that
children from ethnic minorities are less physically active. However in this study it was observed
that children of ethnic minorities, while having lower rates of club sports participation, were equally



physically active. This was partly due to sports participation not resulting in a higher mean amount
of total physical activity at the age groups investigated. It was also due to children from other ethnic
backgrounds being equally physically active in the many self-organized settings for physical
activity that take up large parts of children’s days and contribute substantially to their total amounts
of physical activity.

This is encouraging as it indicates that children from migrant backgrounds, and perhaps other
children from low-resourced backgrounds, can be involved in physical activities in other ways than
in the resource-demanding club-organised activities. It emphasizes that settings for children’s
outdoors play activities such as school grounds, afterschool day-care institutions and local
neighbourhoods are important for the physical activity of children in the 6-10 year age group. In
these settings for self-organized physical play and sports, children from ethnic minority
backgrounds are able to participate to the same extent as children.

However, as the generally high level of participation in club sports among Scandinavian children
has been found to be important to children’s participation, integration and network building in local
communities (Anderson, 2008; Ibsen & Ottesen, 2005; Pestoff, 2009) and may be important to their
physical activity level later in life (Kjgnniksen et al., 2009; Ottesen & Skjerk, 2006) it is
problematic that this study found children from immigrant backgrounds had lower participation
rates in club sports. This finding is in line with numerous Danish (Ibsen, 2007; Nielsen & Ibsen,
2008; Lykkegaard, 2001) as well as international studies (Horne, Tomlinsin, & Whannel, 1999;
DeKnop, Theboom, Van Engelan, & Van Puymbroeck, 1995; DeKnop, Theboom, Wittock, &
DeMartelaer, 1996; Gajendra & Darby, 1994). However this study goes a step further by showing
that lower amounts of material resources as well as sporting experience among ethnic minority
families are part of the explanation for the lower participation rates of their children. This suggests
that if the participation of ethnic minority children in club sports is to be increased the demands for
parental support need to be addressed: lowering the cost of car transport, sports’ fees and gear, as
well as providing insights into the expectations and rules of conduct required for children’s
participation in Danish club sports, could increase involvement. The evaluation of projects working
with engaging ethnic minority children in club sports mainly report good results from providing
more information about the many official, and unofficial, rules, expectations and aims associated
with participating in club sports to the often sports-inexperienced parents of ethnic minority
children (Boeskov & llkjeer, 2005; Rasmussen, 2008). Some clubs have also found that lending out
expensive gear to new beginners is an effective way of increasing participation (Boeskov & llkjer,
2005).

However it is also worth noting that children of immigrant background could still be observed to
have lower participation rates in club sports when measured family resources were adjusted for,
even though it decreased the difference to a statistically insignificant level. This may indicate that
there are other barriers to club-sport participation for children from other ethnic backgrounds than
Danish than the differences in social, cultural and material family resources measured in this study.
The primary strength of this study is that accelerometers were used to measure the actual physical
activity carried out by the children. This may be of special importance in studies involving
participants of different cultural and social background as perceptions and hence self-report of what
is considered a physical activity may be culturally dependent. However in general it is important to
use such direct objective measures because questionnaire measures have been found to be very
unreliable measures of the highly sporadic physical activities of children. In contrast questionnaire
methods seems to provide valid information on whether children participate in club-organized
sports as it is very clear to children and their parents whether they are members of a sports club and
whether they participate in sports club activities (Kjgnniksen et al., 2009). This study was limited
by only including 60 children from other ethnic backgrounds than Danish.
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This limited the possibility to investigate potentially important sub-groups such as gender and the
specific ethnic background of the families. In other words the study was only able to investigate the
broad and very general influence of having other ethnic backgrounds than the majority of the
(Danish) population, making the findings more or less applicable when it comes to a particular
individual’s specific ethnic background. However this does not alter the main contribution of the
study that the lower sports participation often found among ethnic minority children does not
necessarily result in these children being less physically active and that low amounts of material
resources and parental experience with club sports are part of the explanations for their lower sports
participation.

Practical perspectives

The findings of this study suggest that the participation of ethnic minority children in club sports
could be increased by lowering the costs associated with transport, fees and sports gear, as well as
by making more explicit the ideas behind and the rules of conduct for children’s participation in
Danish club sports. However, this study also showed that children from ethnic minority
backgrounds, and perhaps other children from low-resourced backgrounds, can obtain
relatively high amounts of daily physical activity in other ways than through the resource-
demanding club-organised activities. This finding calls for projects to look at ways of empowering
those children not participating in the traditional organized sports clubs to be active in a way that
fits their resources and interests in physical activity. A large proportion of children’s daily physical
activities take place in school and day-care institutions, and these activities have shown to be
dependent on the available social and material structures (Taylor et al., 2006; Nielsen, Taylor,
Williams, & Mann, 2009; Hannon & Brown, 2008; Davison & Lawson, 2006; Ferreira et al., 2007),
School and day-care staff, as well as playground architects, can therefore be key in providing the
necessary inspiring facilities, encouragement and support for all children to be physically active.

Conclusion

This study has confirmed the findings of others in Denmark and elsewhere that children from ethnic
minority backgrounds participate less often in club-organised sports. This was found to be partly
due to them having fewer family cultural and material resources of relevance to sports participation.
However this did not result in ethnic minority children being less physically active when the
amount of their daily physical activity was measured objectively by accelerometers. In respect of
the total daily minutes of physical activity as well as the physical activity levels in different
everyday settings for children’s self-organized physical active play and sports, children from
minority background were as active as other children. Furthermore they equally often cycled to and
from school. This indicates that while sport club settings with their demands for material and
cultural resources can exclude children from minority family backgrounds, the many other everyday
settings for physical activity for children from 6-10 years old, such as school grounds, after-school
day care and local neighbourhoods, do not.
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