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Abstract
Background: Non-Western migrant populations living in Western countries are more likely to
be physically inactive during leisure time than host populations. It is argued that this difference will
disappear as they acculturate to the culture of the host country. We explored whether this is also
true for migrants who experience contextual barriers such as having children, living in a less
attractive neighbourhood, or having occupational physical activity.
Methods: Cross-sectional data were obtained from the LASER-study (2003–2004) on health
related behaviours in first and second generation Turkish young people living in the Netherlands.
For this study we included 485 Turkish participants aged 15–30 years, who participated in a
structured interview during a home visit. Acculturation was indicated by level of 'cultural
orientation towards the Dutch culture' and 'social contacts with ethnic Dutch' with persons being
low oriented towards the Dutch culture and having few social contacts with ethnic Dutch as
reference group. The measured barriers were 'having children', 'occupational physical activity' and
'living in a less attractive neighbourhood'. Logistic regression analyses were used to assess the
associations between acculturation and physical activity during leisure time, stratified by these
contextual barriers.
Results: Greater cultural and social integration was associated with increased physical activity
during leisure time. Odds ratio's were 1.85 (CI: 1.19–2.85) for 'cultural orientation' and 1.77 (CI:
1.15–2.71) for 'social contacts with ethnic Dutch'. However, these associations were not present
or less strong among people who had children, or who were living in a less attractive
neighbourhood or who engaged in occupational physical activity.
Conclusion: Physical activity during leisure time increased with greater acculturation, however,
this relationship was found only among participants without children, living in a attractive
neighbourhood and having no occupational activity. Interventions aimed at migrant populations
should not only focus on the least integrated. Instead, effectiveness might be enhanced when
interventions are sensitive to the contextual barriers that might inhibit physical activity behaviours
during leisure time.
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Background
Physical inactivity is currently acknowledged to be a serious public health burden in the industrialized world
[1,2]. A large body of evidence shows that regular physical
activity reduces the risk of death from several conditions
including coronary heart disease, hypertension, obesity
and diabetes type II [3-7]. Despite the known beneficial
health effects of physical activity, two- thirds of the population living in Europe does not achieve the minimum
recommended amount of physical activity [8]. While the
level of inactivity among the general population is high,
non-Western migrants living in Western countries have an
even greater risk of being physically inactive [9-12]. This
applies, amongst others, to the Turkish migrants in Western European countries, such as the Netherlands and Sweden [13-16].
Previous studies have indicated that the level of physical
activity among migrant populations converges towards
the level in the host population with greater language fluency, increasing numbers of stay in the host country or
with increasing generational status [17-20]. These factors
are considered to be indicators of the level of 'integration'
into the host society, which is often referred to as the process of acculturation [21]. One of the earliest definitions of
acculturation is as follows: "Culture change that is initiated by the conjunction of two or more autonomous cultural systems. Its dynamics can be seen as the selective
adaptation of value systems, the process of integration
and differentiation (..)" [21].
Parallel to the studies on acculturation, attention has
increasingly focused on barriers for physical activity
resulting from the social and environmental context, as is
often embedded in ecological models [22-24]. It has, for
example, been shown that people living in neighbourhoods with few sidewalks, a high volume of traffic, no aesthetic attributes or high crime, i.e. a less attractive
neighbourhood, are less likely to engage in physical activity than those who live in more attractive and more exercise-supportive areas [24-31]. Moreover, having children
can function as a time-barrier for physical activity. Child
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care, often in combination with household activities,
decrease the opportunities to be physically active, in particular during leisure time [32-34]. Furthermore, engaging
in physical activity at work has also been found to have a
negative influence on leisure time activity [35].
However, the studies on the association between acculturation and physical activity have largely neglected the effect
of contextual barriers. This might be seen as an omission
in these studies, as most contextual barriers are in general
even more prevalent among migrant than among host
populations, due in part to the lower socioeconomic status of most migrant populations [11,36].
Therefore, the objective of our study was to gain insight
into how the association between physical activity during
leisure time and acculturation, measured by cultural and
social integration, might be modified by the following
contextual barriers: having children, occupational physical activity or living in a less attractive environment. Figure 1 illustrates the associations we studied. We analysed
this among the Turkish population in the Netherlands,
one of the largest ethnic minorities in several other Western European countries as well [37,38].

Methods
Cross-sectional data were obtained from the LASER study
(Lifestyle in Amsterdam: Study among Ethnic gRoups) on
prevalence and determinants of health-related behaviour
among two non-Western migrant populations in the
Netherlands, including the Turkish migrants. Data collection took place from April 2003 until December 2004.
This study has been approved by the Medical Ethical
Commission of the Academic Medical Centre in Amsterdam, the Netherlands.
A random sample was drawn from the Amsterdam population registry which included people born in Turkey or
people who were born in the Netherlands, but have one
of both parents being born in Turkey. This implies that the
term 'migrants' as used in this study, includes individuals
of the first as well as of the second generation. Participants
received a letter of invitation, including a translated version in Turkish. Interviewers of Turkish origin and of the
same sex as the participant, visited the participants' homes
and requested their cooperation for an interview. A written informed consent was obtained from each participant
in the study.
A structured questionnaire was used that included questions about health-related behaviour and determinants,
among which socio-economic position, migration history
and acculturation. Prior to the study, the questionnaire
had been forward and back-translated by professional
Turkish translators. Translations were discussed with the
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researcher and the translators to ensure that the meaning
of the questions did not change.

contacts with people from culture of origin [46]. This
resulted in the following two components:

The total sample consisted of 1556 persons with a Turkish
origin, aged 10–30 years. Approximately 13% could not
be traced because of incorrect address information. Of the
1354 respondents that could be traced, 768 participated
in the study (57 %). Most cases of 'non response' were
refusals to participate (32 %) or the persons could not be
reached after three attempts (12 %).

'Cultural orientation' was measured by 10 items about language use with family members and friends, use of media,
difficulties with reading the Dutch language, shopping
preferences and emancipation as an example of Western
norms and values [47,48]. The cultural orientation scale
was constructed using principal component and reliability analysis (alpha = 0.64).

For the current study we only included participants of 15–
30 years of age, resulting in 236 men and 249 women. We
used 15 years as our lower age cut-off point because we
expected acculturation to have less effect on physical
activity among children below this age [39]. In addition,
the greatest decline in physical activity is generally found
in adolescence between 13–16 years of age [40,41].

'Social contacts with ethnic Dutch' were measured by three
questions about contacts with ethnic Dutch people during
leisure time (alpha = 0.84).

Physical activity during leisure time
Physical activity during leisure time was assessed using
one component of the Short QUestionnaire to ASsess
Health enhancing physical activity (SQUASH) which
includes questions about sports and other leisure time
activities like walking, cycling, gardening and doing odd
jobs during leisure time [42]. This instrument is comparable with the International Physical Activity Questionnaire
(IPAQ) [43]. Dancing was added to the questionnaire
since it is a common activity among Turkish girls and
women. Total minutes of activity were calculated by multiplying frequency (days/week) by duration (min/day).
Activity scores for separate questions were calculated by
multiplying total minutes of activity by the intensity
score. All activities were coded according to the Compendium of Physical Activities of Ainsworth [44]. The intensity score was expressed in MET's (i.e. metabolic
equivalent or number of times resting metabolic rate).
Subjects were classified as being active during leisure time
when they undertook at least 30 minutes (or 60 minutes
for people under the age of 18) of moderate activity per
session at least one day a week. The main reason for this
definition is the fact that more than half of the participants were not participating in any leisure time physical
activity. Therefore, we considered the distinction between
any activity versus none relevant for this population.

For people aged younger than 18 years, the cut-off point
for moderate activity was 5 MET or higher and 4 MET or
higher for people aged 18 and older [45].
Indicators of acculturation
The indicators of acculturation were based on Berry's
approach whereby acculturation is considered in terms of
orientation towards the majority culture versus culture of
origin and social contacts with the host population versus

The scores on the items in each scale were summed and a
mean substitution was made for cases where one item was
missing. To distinguish between the lower and the higher
acculturated persons, the upper third was categorized as
being high acculturated and the remaining two third as
being low acculturated. Using this categorization we had
large enough numbers of participants to perform stratified
analyses.
Contextual barriers
Physical environment of the neighbourhood was assessed by a
19-item list containing neighbourhood characteristics on
which participants could agree or disagree on a 4-point
scale [49]. The variables included availability of sidewalks, availability of cycle lanes, neighbourhood aesthetics, perceived safety from crime and perceived safety from
traffic. People who scored negatively on 8 or more items
were categorized as living in a less attractive environment.

Occupational physical activity was measured by one question about how many hours a week people were engaging
in physical activity at work such as walking a lot or carrying heavy loads. Participants were categorized as being
active at work when they participated for at least 30 minutes a day (5 days a week) in occupational activities with
moderate intensity (≥4.0 MET) [44].
Children under 16: Participants were asked if they had children under the age of 16 living with them.
Exercise inhibiting or supportive context: we added one overall measure of contextual barriers by dividing the participants into people who experienced at least one of the
mentioned barriers (exercise inhibiting context) versus
people who experienced none of the mentioned barriers
(exercise supportive context).
Analysis
Logistic regression analysis (SPSS 12.0.1 for windows)
was used to assess the association between both indicators
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Results
Description of the sample
Of the total study population 44% was born in Turkey
(first generation) and 56% in the Netherlands with at least
one parent born in Turkey (second generation). Regarding
the contextual barriers, approximately one-third of the
participants perceived their neighbourhood environment
as less attractive or had children under the age of 16. The
barrier of occupational physical activity was found among
only 16% of the participants (Table 1). Approximately
45% of all participants did not participate in any physical
activity during their leisure time.

Table 1 also shows the characteristics according to the participants' level of activity. As expected, the participants
with a greater orientation towards the Dutch culture or
having more contacts with ethnic Dutch were more often
physically active during leisure time than the participants
who were less oriented towards the Dutch culture. Participants living in an attractive neighbourhood and the participants without children were more often physically
active during leisure time than the participants who did
have these barriers. For the overall measure of contextual
barriers we also found that the participants with one or
more of the mentioned barriers were less often physically
active during leisure time than the participants with none
of these barriers. For occupational physical activity we
found no significant associations.
Associations of the acculturation indicators with physical
activity during leisure time
Table 2 shows the associations between acculturation and
physical activity during leisure time expressed in Odds
Ratio's (OR) with 95% Confidence Intervals (CI). These
associations are adjusted for age, sex, education and marital status. Both indicators of acculturation were positively
associated with physical activity during leisure time. The
odds for 'cultural orientation' was 1.85 (CI: 1.19–2.85)
and 1.77 (CI: 1.15–2.71) for social contacts (Table 2).
Stratification by the contextual barriers
Table 3 shows the adjusted associations of the acculturation indicators with physical activity during leisure time
stratified by 1) having children, 2) occupational physical
activity and 3) attractiveness of the neighbourhood. Both
indicators of acculturation had a significant influence on
physical activity during leisure time among the participants without children, without occupational physical

activity and among participants who perceived their
neighbourhood as attractive. The odds of 'Cultural orientation' were 2.17 (CI:1.22–3.85) for participants who perceived their neighbourhood as attractive, 2.18 (CI: 1.29–
3.71) for the participants without children and 1.76 (CI:
1.04–2.96) for participants without physical activity at
work. For 'social contacts with ethnic Dutch' we found
similar associations with odds of 1.76 (CI: 1.04–2.99) for
the participants who perceived their neighbourhood as
attractive, 1.87 (CI: 1.11–3.14) for participants without
children and 1.83 (CI: 1.08–3.10) for the participants
without occupational physical activity (Table 3). In contrast, among the participants who did experience the mentioned barriers, we found no significant associations
between acculturation and physical activity during leisure
time. However, in some cases the odds were on a similar
or even higher level than within the group without the
barrier, though not significant. This was found amongst
others for the effect of cultural orientation within the
group with occupational physical activity.
In figures 2 and 3, the associations between acculturation
and physical activity during leisure time are shown for the
participants in an "exercise-inhibiting context" (having at
least one of the barriers) versus participants in an "exercise
supportive context" (persons without any of the three barriers). This measure was calculated based on the sum score
of all three barriers. Cultural orientation was significantly
associated with physical activity during leisure time
among the participants who did not experience any of the

leisure time physical activity (OR)

of acculturation and leisure time physical activity. All
analyses were adjusted for age, sex, education and marital
status. To assess whether these associations differed by the
presence of contextual barriers (having children, occupational physical activity, less attractive neighbourhood),
we conducted stratified analyses [50].
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Table 1: Characteristics of the study population with percentage of the participants who are active during leisure time for each
characteristic

Sex
Men
Women
Age
15–19 years
20–24 years
25–30 years
Mean age (sd)
Country of birth
Born in Turkey
Born in the Netherlands
Marital status
Married or cohabiting
Not married/not cohabiting
Educational level
Low
Moderate to high
Acculturation indicatorsa
Cultural orientation
Low
High
Social contacts with ethnic Dutch
Few
Many
Contextual barriers
Neighbourhood environmenta
Attractive neighbourhood
Less attractive neighbourhood
Children under 16
Having no children
One or more children living at home
Occupational physical activitya
No activity at work
Activity at work
Overall measure of contextual barriersb
Exercise-supportive (no barriers)
Exercise-inhibiting (≥1 barrier)
Physical activity during leisure time
Physically active (≥ once a week)
Physically inactive

Total number of
participants
N = 485
n (%)

Physically in-active participants
n (%)

Physically active
participants
n (%)

236 (48.7)
249 (51.3)

87 (40.3)
129 (59.7)

149 (55.4)*
120 (44.6)

221 (45.6)
113 (23.3)
151 (31.1)
21.6 (5.0)

99 (45.8)
44 (20.4)
73 (33.8)
21.8 (5.2)

122 (45.4)
69 (25.7)
78 (29.0)
21.5 (4.8)

212 (43.7)
273 (56.3)

105 (48.6)
111 (51.4)

107 (39.8)*
162 (60.2)

167 (34.4)
318 (65.6)

89 (41.2)
127 (58.8)

78 (29.0)*
191 (71.0)

226 (46.6)
259 (53.4)

107 (49.5)
109 (50.5)

119 (44.2)
150 (55.8)

304 (65.8)
158 (34.2)

151 (72.2)
58 (27.8)

153 (60.5)*
100 (39.5)

346 (72.2)
133 (27.8)

169 (79.0)
45 (21.0)

177 (66.8)*
88 (33.2)

299 (64.7)
163 (35.3)

120 (58.5)
85 (41.5)

179 (69.6)*
78 (30.4)

322 (66.4)
163 (33.6)

134 (62.0)
82 (38.0)

188 (69.9)*
81 (30.1)

345 (83.9)
66 (16.1)

204 (94.4)
12 (5.6)

241 (89.6)*
28 (10.4)

197 (40.6)
288 (59.4)

73 (34.9)
136 (65.1)

116 (44.3)*
146 (55.7)

269 (55.5)
216 (44.5)

a Numbers

do not add up to total number of sample due to missing data.
none of the three barriers (children, less attractive neighbourhood, occupational physical activity) were present, people were categorized
as living in an exercise-supportive context. When one or more barriers were present, people were categorized as living in an exercise-inhibiting
context.
* P-value < .05
b When

barriers (exercise supportive context: OR 3.24, CI: 1.51–
6.96). This association was not found in the group who
did experience at least one of the mentioned barriers
(exercise inhibiting context: OR 1.40 (CI: 0.79–2.50). A
similar, somewhat less strong, result was found for 'social
contacts with ethnic Dutch' with Odds of 2.22 (CI: 1.11–
4.41) within the exercise supportive context and 1.77 (CI:
0.99–3.18) within the exercise-inhibiting context.

Discussion
This study explored how the association between acculturation and physical activity during leisure time is modified
by the presence of the following contextual barriers: 'having children', 'participating in occupational physical activity' and 'living in a less attractive neighbourhood'. We
found that persons with a Turkish background who were
more culturally orientated towards the Dutch society and
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Table 2: Associationsa of the indicators of acculturation with
physical activity during leisure time

Physical activity during leisure
time
N = 485
OR (95% CI)
Acculturation indicators
Cultural orientation towards
Dutch culture
Low cultural orientation
High cultural orientation
Social contacts with ethnic Dutch
Few social contacts with
ethnic Dutch
Many social contacts with
ethnic Dutch

1.00
1.85 (1.19–2.85)
1.00

leisure time physical activity (OR)
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1.77 (1.15–2.71)

a All

associations are adjusted for age, sex, education and marital
status.

who had more social contacts with ethnic Dutch (i.e.
highly acculturated), were more physically active during
leisure time than persons who were less acculturated. This
pattern, however, appeared to exist in particular among
people without children, without participation in occupational physical activity and living in an attractive neighbourhood environment.

Table 3: Associationsa of the acculturation indicators with being
physically active during leisure time stratified by the contextual
barriers. Presented are the Odds Ratio's (OR) of the higher
acculturated groups compared to the lower acculturated groups
(reference group).

Indicators of acculturation
Contextual
barriersc

Cultural orientation
towards the Dutch
cultureb
OR (95% CI)

Social contacts with
ethnic Dutchb
OR (95% CI)

Having no
children
Children
No occupational
physical activity
Occupational
physical activity
Attractive
neighbourhood
Less attractive
neighbourhood

2.18 (1.29–3.71)

1.87 (1.11–3.14)

1.28 (0.52–3.13)
1.76 (1.04–2.96)

1.85 (0.79–4.33)
1.83 (1.08–3.10)

2.21 (0.69–7.10)

0.95 (0.32–2.87)

2.17 (1.22–3.85)

1.76 (1.04–2.99)

1.24 (0.59–2.58)

1.22 (0.55–2.73)

a All associations are adjusted for age, sex, education and marital
status.
b The reference groups are respectively the participants with a low
cultural orientation towards the Dutch culture and few social
contacts with ethnic Dutch.
c Figures in bold are the groups without the barrier.
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Association between 'social contacts with ethnic Dutch' and
physical activity during leisure time stratified by the presence of
contextual barriers (no barriers = exercise-supportive context and ≥1 barrier = exercise-inhibiting context). White
square: Few social contacts with ethnic Dutch (reference
group). Black square: Many social contacts with ethnic Dutch.

Limitations
Before drawing conclusions, some limitations must be
mentioned. Firstly, as in many other studies we used
cross-sectional data, which implies that no causal relationship between the acculturation indicators and the
outcome measure could be demonstrated. For example,
the influence of social contacts with ethnic Dutch people
on physical activity during leisure time could perhaps be
explained by the fact that people who participate in sport
have more contacts with ethnic Dutch people. In the current study however, leisure time activities also included
activities that were not organized, such as cycling, walking, running in the park or doing exercises at home, which
do not necessarily involve more opportunities for contact
with ethnic Dutch people. In addition, the main purpose
of this study was to investigate the role of the contextual
factors in the association between physical activity and
acculturation, therefore the cross-sectional study design
will not affect our main conclusions.

Secondly, the questionnaire for assessing physical activity
during leisure time, was only validated for ethnic Dutch
people [42]. To minimize the chance of misinterpretation
or difficulties with understanding the questions we tested
the questionnaire in a pilot study among young Turkish
people and we adjusted the questionnaire to include
dancing as a leisure time activity as this is a popular activity among Turkish women in particular. In addition, we
used trained Turkish bilingual interviewers to help in
cases of difficulties answering the questions.
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Interpretations
The finding that more acculturated migrants were more
physically active during their leisure time, is in line with
results from other acculturation-studies among several
ethnic minority populations, such as the Latino-, and
Asian Americans in the US [17,18,20,51,52]. This positive
association is often explained by the greater exposure to
health promotion campaigns by people who speak the
native language and who have many contacts with the
host population. As a results their attitudes and norms
towards physical activity become more similar to those in
the host population. These people might also be better
informed about the opportunities for physical activities,
for example, how and where they can obtain access to
sport facilities.

In addition to these studies, the results of the present
study indicate that under certain conditions this positive
effect of acculturation is not present. We illustrated that
barriers such as having children (e.g. time barrier), living
in al less attractive environment and participation in occupational physical activity modify the association between
acculturation and physical activity during leisure time.
Although several social cognitive theories that aim to
explain behavioural practices, incorporated 'perceived
barriers' in their model, this is often indirectly [53,54].
According to these theories, behaviour will only be performed when a person perceives no barriers that could
inhibit his/her behaviour. However, none of the acculturation studies we found paid attention to the role of barriers in the association between acculturation and physical
activity. This is in line with the conclusion of Hunt et al.
(2004) and Salant et al. (2003), who found, in their
review-study, that acculturation-studies in general, do not
include contextual factors [55,56]. We suggest further
study is necessary to unravel more of the potential contextual barriers that moderate the effect of acculturation on
physical activity.
In contrast to most other studies we used a broader measure of acculturation than language use or language proficiency alone, instead we included items on shopping
preferences, media use, and emancipation as well, in an
attempt to cover a more general 'cultural orientation'. The
use of 'language proficiency' or 'language use' as indicators of acculturation has been criticized by others as it
would not necessarily reflect the migrants' adherence to
the values and norms within the majority culture [57].
However, the majority of studies on acculturation use
these indicators as they seem to be strongly related to several health related outcomes [58]. Nevertheless, we suggest that measuring different domains in which people
acculturate might be a better reflection of the process of
acculturation, than measuring only language use or language proficiency.

http://www.biomedcentral.com/1471-2458/7/230

We assume that the pattern of varying influence of acculturation depending on the presence of contextual barriers,
might also apply to other migrant populations. The positive association of acculturation with physical activity
(during leisure time) has already been observed among
different ethnic minorities and the barriers we included
are acknowledged as important constraints for being
physically active [17,18,20,33,34,51,52]. We further
expect that our results could be generalized to older populations than those included in our study, as the barriers
that we studied are in general more prevalent among
adults. The majority of the older migrant adults, belong to
the first generation and have on average a greater number
of children and a lower socioeconomic position (e.g.
more job related physical activity and living in less attractive neighbourhoods) than the young population that we
studied [59].
Implications for health promotion
Our findings provide indications to suggest that the level
of physical activity during leisure time in non-Western
migrant populations will not necessarily increase as a consequence of greater 'integration' in the host society among
people with children, who participate in occupational
physical activity or who are living in a less attractive neighbourhood. Therefore, we suggest that interventions aimed
at specific ethnic groups with high prevalence rates of
physical inactivity remain necessary. More specifically,
our findings might imply that interventions aimed at promoting physical activity among migrants, should not only
focus on the least integrated. Instead, effectiveness will
probably be enhanced when interventions are sensitive to
the social and environmental barriers, especially among
low-income migrant populations.

Conclusion
In conclusion, our study suggest that the influence of cultural factors, such as acculturation, might be minimized
because of more dominating contextual barriers that
inhibit a particular behaviour, which we illustrated with
regard to physical activity during leisure time. Therefore,
we recommend that in exploring the effect of the process
of acculturation on physical activity, it might be necessary
to take the social and physical environment into account.

Competing interests
The author(s) declare that they have no competing interests.

Authors' contributions
KH carried out the data-collection, performed the dataanalysis and drafted the manuscript. NSK was involved in
the design of the study and commented on earlier drafts
of the manuscript. KS contributed to the conception and
design of the study, participated in interpretation of the

Page 7 of 9
(page number not for citation purposes)

BMC Public Health 2007, 7:230

data and commented on drafts of the manuscripts. All
authors read and approved the final manuscript.

http://www.biomedcentral.com/1471-2458/7/230

19.
20.

Acknowledgements
This project is supported by the Netherlands Heart Foundation and the
Netherlands Organisation for Scientific Research (NWO, ZONMw). The
authors thank Dr Mireille van Poppel, Dr Irene van Valkengoed and Dr Vera
Nierkens for their useful comments on earlier drafts of this paper.

21.

22.

References
1.
2.

3.
4.
5.
6.
7.

8.
9.

10.
11.
12.

13.

14.

15.
16.

17.
18.

WHO: Global Strategy on Diet, Physical Activity and Health.
Geneva, World Health Organization; 2004.
U.S.Department of Health and Human Services: Physical activity
and health: A report of the Surgeon General. Atlanta, GA, U.S.
Department of Health and Human Services, centers for Disease Control and Prevention, National Center for Chronic Disease Prevention
and Health Promotion.; 1996.
Press V, Freestone I, George CF: Physical activity: the evidence
of benefit in the prevention of coronary heart disease. QJM
2003, 96:245-251.
Keim NL, Blanton CA, Kretsch MJ: America's obesity epidemic:
measuring physical activity to promote an active lifestyle. J
Am Diet Assoc 2004, 104:1398-1409.
Oguma Y, Shinoda-Tagawa T: Physical activity decreases cardiovascular disease risk in women: review and meta-analysis.
Am J Prev Med 2004, 26:407-418.
van Dam RM: The epidemiology of lifestyle and risk for type 2
diabetes. Eur J Epidemiol 2003, 18:1115-1125.
Fransson E, de FU, Ahlbom A, Reuterwall C, Hallqvist J, Alfredsson L:
The effect of leisure-time physical activity on the risk of
acute myocardial infarction depending on body mass index:
a population-based case-control study. BMC Public Health 2006,
6:296.
Cavill N, Kahlmeier S and Racioppi,F.: Physical activity and health in
Europe: evidence for action. World Health Organization; 2006.
Lindstrom M, Hanson BS, Ostergren PO: Socioeconomic differences in leisure-time physical activity: the role of social participation and social capital in shaping health related
behaviour. Soc Sci Med 2001, 52:441-451.
Trost SG, Owen N, Bauman AE, Sallis JF, Brown W: Correlates of
adults' participation in physical activity: review and update.
Med Sci Sports Exerc 2002, 34:1996-2001.
Crespo CJ: Encouraging physical activity in minorities. Phys
Sportsmed 2000, 28:.
Crespo CJ, Smit E, Andersen RE, Carter-Pokras O, Ainsworth BE:
Race/ethnicity, social class and their relation to physical inactivity during leisure time: results from the Third National
Health and Nutrition Examination Survey, 1988-1994. Am J
Prev Med 2000, 18:46-53.
Gadd M, Sundquist J, Johansson SE, Wandell P: Do immigrants
have an increased prevalence of unhealthy behaviours and
risk factors for coronary heart disease? Eur J Cardiovasc Prev
Rehabil 2005, 12:535-541.
Daryani A, Berglund L, Andersson A, Kocturk T, Becker W, Vessby
B: Risk factors for coronary heart disease among immigrant
women from Iran and Turkey, compared to women of Swedish ethnicity. Ethn Dis 2005, 15:213-220.
Dawson AJ, Sundquist J, Johansson SE: The influence of ethnicity
and length of time since immigration on physical activity.
Ethn Health 2005, 10:293-309.
Uitenbroek DG, Ujcic-Voortman JK, Janssen AP, Tichelman PJ, Verhoeff AP: Gezond Zijn en Gezond Leven in Amsterdam. Amsterdamse
Gezondheidsmonitor. Gezondheidsonderzoek 2004 [Being healthy and
healthy living in Amsterdam. Amsterdam health monitor. Health research
2004] Amsterdam, GGD Amsterdam, cluster Epidemiologie.; 2006.
Lee SK, Sobal J, Frongillo EA Jr.: Acculturation and health in
Korean Americans. Soc Sci Med 2000, 51:159-173.
Crespo CJ, Smit E, Carter-Pokras O, Andersen R: Acculturation
and leisure-time physical inactivity in Mexican American
adults: results from NHANES III, 1988-1994. Am J Public Health
2001, 91:1254-1257.

23.

24.
25.

26.
27.
28.
29.
30.

31.

32.
33.

34.
35.
36.

37.
38.
39.

40.

41.

Berrigan D, Dodd K, Troiano RP, Reeve BB, Ballard-Barbash R: Physical activity and acculturation among adult Hispanics in the
United States. Res Q Exerc Sport 2006, 77:147-157.
Evenson KR, Sarmiento OL, Ayala GX: Acculturation and physical
activity among North Carolina Latina immigrants. Social Science & Medicine 2004, 59:2509-2522.
Berry JW: Conceptual Approaches to Acculturation. In Acculturation. Advances in Theory, Measurement, and Applied Research Edited
by: Chun KM, Balls Organista P and Marin G. Washington, DC, American Psychological Association; 2002:17-37.
Spence JC, Lee RE: Toward a comprehensive model of physical
activity. Psychol Sport Excerc 2004, 4:7-24 [http://www.elsevier.com/
locate/psychsport].
Sallis JF, Owen N: Ecological models. In Health Behavior and Health
Education. Theory, Research, and Practice. 2nd edition. Edited by: Glanz
K, Lewis FM and Rimer BK. San Francisco, Jossey-Bass Publishers;
1997.
Seefeldt V, Malina RM, Clark MA: Factors affecting levels of physical activity in adults. Sports Med 2002, 32:143-168.
King GA, Fitzhugh EC, Bassett DR Jr., McLaughlin JE, Strath SJ, Swartz
AM, Thompson DL: Relationship of leisure-time physical activity and occupational activity to the prevalence of obesity. Int
J Obes Relat Metab Disord 2001, 25:606-612.
De Bourdeaudhuij I, Sallis JF, Saelens BE: Environmental correlates of physical activity in a sample of Belgian adults. Am J
Health Promot 2003, 18:83-92.
Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of physical activity of children and adolescents. Med Sci Sports Exerc
2000, 32:963-975.
Brownson RC, Baker EA, Housemann RA, Brennan LK, Bacak SJ:
Environmental and policy determinants of physical activity
in the United States. Am J Pub Health 2001, 91:1995-2003.
Lee RE, Cubbin C: Neighborhood context and youth cardiovascular health behaviors. Am J Public Health 2002, 92:428-436.
Brownson RC, Chang JJ, Eyler AA, Ainsworth BE, Kirtland KA, Saelens BE, Sallis JF: Measuring the environment for friendliness
toward physical activity: a comparison of the reliability of 3
questionnaires. Am J Public Health 2004, 94:473-483.
van Lenthe FJ, Brug J, Mackenbach JP: Neighbourhood inequalities
in physical inactivity: the role of neighbourhood attractiveness, proximity to local facilities and safety in the Netherlands. Soc Sci Med 2005, 60:763-775.
Voorhees CC, Rohm YD: Personal, social, and physical environmental correlates of physical activity levels in urban Latinas.
Am J Prev Med 2003, 25:61-68.
Eyler AE, Wilcox S, Matson-Koffman D, Evenson KR, Sanderson B,
Thompson J, Wilbur J, Rohm-Young D: Correlates of physical
activity among women from diverse racial/ethnic groups.
Journal of Womens Health & Gender-Based Medicine 2002, 11:239-253.
Sternfeld B, Ainsworth BE, Quesenberry CP: Physical activity patterns in a diverse population of women. Preventive Medicine
1999, 28:313-323.
Evenson KR, Rosamond WD, Cai J, Pereira MA, Ainsworth BE:
Occupational physical activity in the atherosclerosis risk in
communities study. Ann Epidemiol 2003, 13:351-357.
COS ISEO: Minderhedenmonitor 2000. Etnische minderheden in Rotterdam [Minority monitor 2000. Ethnic minorities in Rotterdam] Rotterdam,
Instituut voor Sociologisch-Economisch Onderzoek (ISEO), Erasmus
Universiteit. Centrum voor Onderzoek en Statistiek (COS),
gemeente Rotterdam.; 2001.
Manco U: Turks in Western Europe.
2004 [http://
www.flwi.ugent.be/cie/umanco/]. University of Gent, Belgium.
Wanner P: Migration trends in Europe. European Population
Committee. Council of Europe.; 2002.
Unger JB, Reynolds K, Shakib S, Spruijt-Metz D, Sun P, Johnson CA:
Acculturation, physical activity, and fast-food consumption
among Asian-American and Hispanic adolescents. J Community Health 2004, 29:467-481.
Van Mechelen W, Twisk JW, Post GB, Snel J, Kemper HC: Physical
activity of young people: the Amsterdam Longitudinal
Growth and Health Study.
Med Sci Sports Exerc 2000,
32:1610-1616.
Adams J: Trends in physical activity and inactivity amongst US
14-18 year olds by gender, school grade and race, 1993-2003:
evidence from the youth risk behavior survey. BMC Public
Health 2006, 6:57.

Page 8 of 9
(page number not for citation purposes)

BMC Public Health 2007, 7:230

42.

43.

44.

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

http://www.biomedcentral.com/1471-2458/7/230

Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D: Reproducibility and relative validity of the short questionnaire to assess
health-enhancing physical activity. J Clin Epidemiol 2003,
56:1163-1169.
Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, Pratt M, Ekelund U, Yngve A, Sallis JF, Oja P: International physical activity questionnaire: 12-country reliability
and validity. Med Sci Sports Exerc 2003, 35:1381-1395.
Ainsworth BE, Haskell WL, Leon AS, Jacobs DR Jr., Montoye HJ, Sallis
JF, Paffenbarger RS Jr.: Compendium of physical activities: classification of energy costs of human physical activities. Med Sci
Sports Exerc 1993, 25:71-80.
Kemper HC, Ooijendijk WTM, Stiggelbout M: Consensus over de
Nederlandse Norm Gezond Bewegen. [Consensus on the
Dutch norm for health enhancing physical activity]. Tijdschr
Soc Geneeskd 2000, 78:180-183.
Berry JW: Immigration, acculturation, and adaptation. Applied
Psychology-An International Review-Psychologie Appliquee-Revue Internationale 1997, 46:5-34.
Berry JW, Kwak K, Phinney J, Liebkind K, Sam DL, Virta W, Westin
C: The ICSEY questionnaire: Working document of the International Comparative Study of Ethnocultural Youth. 18-4-0001 edition. 1994.
Martens EP: Minderheden in Beeld. De SPVA-98.[Minorities examined.
SPVA-98]. Rotterdam, Instituut voor Sociologisch-Economisch
Onderzoek [Institute for Sociological-Economic Research]; 1999.
Saelens BE, Sallis JF, Black JB, Chen D: Neighborhood-based differences in physical activity: an environment scale evaluation.
Am J Public Health 2003, 93:1552-1558.
Hosmer DW, Lemeshow S: Applied Logistic Regression New York, John
Wiley & Sons; 1989.
Harada N, Chiu V, Makinodan T: The influence of acculturation
on physical activity in minority older adults. West Los Angeles,
UCLA; 1998.
Kandula NR, Lauderdale DS: Leisure time, non-leisure time, and
occupational physical activity in Asian Americans. Annals of
Epidemiology 2005, 15:257-265.
Ajzen I: The Theory of Planned Behavior. Organ Behav Hum
Decis Process 1991, 50:179-211.
Bandura A: The explanatory and predictive scope of self-efficacy theory. J Soc Clin Psychol 1986, 4:359-373.
Hunt LM, Schneider S, Comer B: Should "acculturation" be a variable in health research? A critical review of research on US
Hispanics. Soc Sci Med 2004, 59:973-986.
Salant T, Lauderdale DS: Measuring culture: a critical review of
acculturation and health in Asian immigrant populations.
Soc Sci Med 2003, 57:71-90.
braido-Lanza AF, Armbrister AN, Florez KR, Aguirre AN: Toward a
theory-driven model of acculturation in public health
research. Am J Public Health 2006, 96:1342-1346.
Arcia E, Skinner M, Bailey D, Correa V: Models of acculturation
and health behaviors among Latino immigrants to the US.
Soc Sci Med 2001, 53:41-53.
SCP, WODC, CBS: Jaarrapportage Integratie 2005 [Annual
report on Integration 2005]. Den Haag, SCP/WODC/CBS; 2005.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/7/230/pre
pub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 9 of 9
(page number not for citation purposes)

