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Background: Monitoring overweight in risk groups is necessary. Our aim is to assess the trend in overweight
and obesity in Turkish and Moroccan children in the Netherlands since 1997 and to monitor the levels of
lifestyle-related behaviours in 2009. Methods: We selected cross-sectional data of Turkish and Moroccan
children aged 2–18 years from two national Growth Studies performed in 1997 and 2009 in the Netherlands.
Lifestyle-related behaviours were obtained in the 2009 study by questionnaire. Results: In 2009, 31.9% of Turkish
and 26.6% of Moroccan children had overweight, whereas this was, respectively, 26.7% and 19.6% in 1997.
Already at 2 years, 21.1% in Turkish and 22.7% in Moroccan children had overweight in 2009. The prevalence
of obesity was above 4% from 3 years onwards. High (i.e. �25%) prevalence rates of unhealthy lifestyle-related
behaviours were found for not having breakfast (26–49%) among Turkish and Moroccan adolescent
(i.e. 15–18 years) girls, consuming no fruit (29–45%) and watching TV/PC �2 h (35–72%) among all Turkish and
Moroccan adolescents, no walking/cycling to school/day care among preschool children (2–4 years) (28–56%) and
adolescents (34–94%), drinking �2 glasses of sweet beverages (44–74%) and being <1 h physically active (29–65%)
among all children. Conclusion: An upward trend of overweight and obesity occurred in Turkish and Moroccan
children. Already at 2 years of age, one out of five Turkish and Moroccan children had overweight, which calls for
early prevention with attention to specific lifestyle-related behaviours.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Over the past three decades, childhood overweight has reached
epidemic proportions in most industrialized countries.1,2

Between 1955 and 2009, we conducted five national growth
studies in the Netherlands to develop growth charts for youth
health care and to study trends in overweight and thinness.3–13

These studies show that in 2009, 14% of Dutch children were
overweight, 2% were obese and 0.59% were morbidly obese.9,10,12

This was a 2–3-fold higher prevalence in overweight, a 4–6-fold
increase in obesity and a 7–8-fold increase in morbid obesity since
1980.5 In the two most recent studies, performed in 1997 and
2009, we also focused on the two largest ethnic minorities in the

Netherlands originating from Turkey and Morocco.7–9 In 1997, 27%
of Turkish children and 20% of Moroccan children were overweight,
whereas this was 10% in Dutch children.7–9 These results show
that Turkish and Moroccan children in the Netherlands are at a
higher risk for overweight. Therefore, monitoring levels and trends
of overweight and obesity in these risk groups are necessary.

Overweight is often attributed to an imbalance between energy
intake and energy expenditure.1 The Dutch guideline for overweight
in youth health care provides a changing plan aiming at exercise,
playing outside, daily breakfast, fewer sweet beverages and fast food
and less time spent in front of the television or computer, with fewer
energy-rich snacks.14 Monitoring the levels of these lifestyle-related
behaviours during childhood provides the health professional with
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information on the specific behaviours that need special attention to
prevent, detect and provide treatment to children with overweight.

The aim of our study is to assess the trend in overweight and
obesity in Turkish and Moroccan children in the Netherlands
since 1997 and to monitor the levels of lifestyle-related behaviours
in 2009. We used the extended International Obesity Task Force
(IOTF) cut-offs to define overweight and obesity.15

Methods

Ethics statement

Data collection for growth studies is one of the tasks of youth health
care in the Netherlands. For these growth studies, written consent
was not needed. Data were analyzed anonymously. Before measure-
ment, consent was obtained for each child. The study and the way
consent was obtained were approved by the Medical Ethical Review
Board of Leiden University Medical Centre.

Data

Cross-sectional height and weight data of Turkish and Moroccan
children were selected from the Fourth Dutch Growth Study in
1997 (n = 2223 and n = 2204 aged 2–20 years, respectively) and the
Fifth Dutch Growth Study in 2009 (n = 2148 and n = 2181 aged 2–25
years, respectively).6–12 Data were obtained at Well Baby Clinics,
Municipal Health Services (MHS), schools and a festival. In 2009,
two additional samples were provided by the MHS of Amsterdam
and The Hague. Children of Turkish and Moroccan descent were
oversampled in the four major cities Amsterdam, Rotterdam, The
Hague and Utrecht, where most children of Turkish and Moroccan
origin in The Netherlands live. Lifestyle-related behaviours in the
2009 sample were obtained from the children or their parents
by health professionals by means of a questionnaire (n = 883
Turkish and n = 896 Moroccan children). All measurements were
standardized and performed by trained health professionals.
Height was measured to the nearest 0.1 cm. Children were
weighed, wearing underwear only, or a correction was made for
clothes, on calibrated mechanical or electronic step scales. Weight
was rounded to the nearest 0.1 kg. Children with diagnosed growth
disorders and those on medication known to interfere with growth
were excluded.

Measurements

Ethnicity was defined according to the country of birth of the
parents. Turkish: if mother was born in Turkey or if mother was
born in the Netherlands and father was born in Turkey; Moroccan:
if mother was born in Morocco or if mother was born in the
Netherlands and father was born in Morocco. Parental education
was defined as the educational level of the highest educated parent
and categorized into low, medium and high.16 We obtained infor-
mation on the following lifestyle-related behaviours: having
breakfast (yes, no, unknown), eating fruit (yes, no, unknown), the
number of sweet beverages (i.e. soft drinks) (<1 glass, 1, 2, 3, >3
glasses, unknown), the duration of time watching TV/PC (<30 min,
30–60 min, 60–120 min, 120–240 min, �4 h, unknown), the
duration of physical activity (e.g. walking, cycling, sports, outdoor
playing) (<30 min, 30–60 min, 60–120 min, �2 h, unknown),
transport to school/day care (walking by themselves, cycling by
themselves, by car, different, unknown). We asked to give informa-
tion about the previous day (yesterday). For example, did the child
have breakfast yesterday? Potential risk behaviours were defined as
not having breakfast, not eating fruit, drinking �2 glasses of sweet
beverages, watching TV/PC �2 h, <1 h physically active, neither
walking nor cycling to school/day care.14

Statistical analyses

Prevalence rates of overweight (including obesity) and obesity by
age, sex, ethnicity and year were calculated using the extended inter-
national (IOTF) body mass index (BMI: kg/m2) cut-offs applied to
the BMI references from the Dutch national growth studies in 1997
and 2009.15 The BMI references of the Dutch, Turkish and
Moroccan children in 1997 and the Dutch in 2009 have already
been published.7–10 To obtain the BMI references of the Turkish
and Moroccan children in 2009, we used the LMS method in
the GAMLSS package.17,18 With L (skewness), M (median) and
S (coefficient of variation) references, each BMI can be converted
into a Standard deviation Score (SDS) or z score. SDS of measure-
ment x is calculated as ((x/M)L

� 1)/LS (when L 6¼ 0) or ln(x/M)/S
(when L = 0). This SDS expresses the measurement in relation to
BMI of children of Turkish or Moroccan origin in the
Netherlands in 2009 in units of standard deviations above or
below the median and is useful to detect trends in both mean and
variability.

Relative risks (RR) and their 95% confidence intervals (95% CIs)
were estimated for overweight (including obesity) and obesity
between boys and girls between 1997 and 2009. Also, RR (95%
CI) were estimated for obesity within overweight between 1997
and 2009.

Similar to overweight, prevalence rates of potential risk
behaviours were also calculated by age, sex and ethnicity (in the
2009 sample). To obtain smooth prevalence rates, we performed
logistic regression analyses with each behaviour as dependent
variable and age (in years), age squared (to include a potential U-
shaped relation) centred on mean age, sex, ethnicity, all two-way
interactions with sex and origin and the three-way interactions year,
sex and ethnicity and age-squared centred on mean age, sex and
ethnicity as independent variables. Predicted probabilities were
obtained from each model to obtain the prevalence rates. Logistic
regression analyses were also performed in subgroups of sex and
ethnicity to confirm the found relations.

P values <0.05 (two sided) were considered statistically significant.
R version 2.9.0 with GAMLSS package18 was used to estimate the
BMI references for the Turkish and Moroccan children in the
Netherlands. All other statistical analyses were performed in SPSS
version 20.0 for Windows.

Results

Tables 1 and 2 show the BMI references of, respectively, the Turkish
and Moroccan children in 2009. Figure 1 presents the trends of
overweight and obesity between 1997 and 2009 in the Netherlands
in 2–18-year olds. There have been significant upward trends in
overweight in Turkish and Moroccan children [respectively,
RR = 1.19, 95% CI(1.09–1.31) and RR = 1.36, 95% CI(1.22–1.52)].
In 2009, 31.9% of Turkish and 26.6% of Moroccan children had
overweight, whereas this was, respectively, 26.7% and 19.6% in 1997.
Also for obesity, significant upward trends occurred in children of
Turkish and Moroccan origin [respectively, RR = 1.40, 95% CI(1.12–
1.74) and RR = 1.55, 95% CI(1.20–2.00)]. In 2009, the prevalence of
obesity was 8.4% in Turkish and 6.5% in Moroccan children,
whereas this was, respectively, 6.0% and 4.2% in 1997. Non-signifi-
cant upward trends were found in the proportion of obesity within
overweight children. Obesity increased from 22 to 26% in Turkish
overweight children (RR = 1.19, 95% CI(0.97–1.45) and from 21 to
24% in Moroccan overweight children [RR = 1.14, 95% CI(0.90–
1.44)]. Relatively small differences in overweight between low and
high educated parents were found in Turkish (33.2% low vs. 27.5%
high) and Moroccan children (25.4% low vs. 22.1% high).

Figure 2 shows the prevalence of overweight and obesity in the
Netherlands among Turkish and Moroccan children in 2009.
Already at 2 years, 21.1% in Turkish and 22.7% in Moroccan
children had overweight. No significant differences were found
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between boys and girls of Turkish origin [32.6% and 31.2%,
RR = 0.96 95% CI(0.85–1.09)] and Moroccan origin [24.8% vs.
28.3%, RR = 1.14 95% CI(0.99–1.31)]. In Turkish and Moroccan
children, the prevalence of obesity was above 4% from 3 years
onwards.

Figure 3A–E shows the prevalence rates of unhealthy lifestyle-
related behaviours among Turkish and Moroccan children aged
2–18 years. High (i.e. �25%) prevalence rates of unhealthy
lifestyle-related behaviours were found for not having breakfast
(26–49%) among Turkish and Moroccan adolescent (i.e. 15–18
years) girls. High rates among all Turkish and Moroccan adoles-
cents were found for consuming no fruit (29–45%), watching TV/
PC �2 h (35–72%) and walking/cycling to school (34–94%). Among
all children, high rates were found for drinking �2 glasses of sweet
beverages (44–74%) and being <1 h physically active (29–65%). The
rates for being <1 h physically active were higher among adoles-
cent girls (57–65%) compared with adolescent boys (29–33%).
Among preschool children (2–4 years), high rates were found for
drinking �2 glasses of sweet beverages (50–61%), being <1 h
physically active (39–56%) and no walking/cycling to day care
(28–56%).

Discussion

Our study showed a significant increase in overweight and obesity
between 1997 and 2009 in 2–18-year-old children of Turkish and
Moroccan origin in the Netherlands. In 2009, the prevalence of
overweight was 31.9% in Turkish children and 26.6% in
Moroccan children. These overweight rates were 2-fold higher
than children of Dutch origin in the Netherlands.10 More than
20% of Turkish and Moroccan children in the Netherlands already
had overweight at 2 years of age. High prevalence rates of unhealthy
lifestyle-related behaviours were found, also in very young children.

One out of five Turkish and Moroccan 2-year olds in the
Netherlands had overweight. This could potentially be attributed
to a high maternal BMI before pregnancy,19 a high weight gain
due to composition and amount of food during the first 6 months
of life19 and cultural and religious norms influencing unhealthy
lifestyle-related behaviours.20 A low socio-economic status explains
part of the differences, but the overweight prevalence rates are still
higher among Turkish and Moroccan children compared with
Dutch children with a low socio-economic status.10,12 The
prevalence of unhealthy lifestyle-related behaviours among Turkish
and Moroccan children is high and already starts at an early age. Our
data reveal that already at 2–4 years of age, high prevalence rates of
unhealthy lifestyle-related behaviours were found for daily drinking
�2 glasses of sweet beverages, being <1 h physically active and no
walking/cycling to day care.

The higher rates of obesity in Turkish and Moroccan chil-
dren compared with Dutch children are in agreement with the

Table 1 LMS values for the BMI (kg/m2) references in Turkish
0–21-year olds in 2009 by age and sex

Age (years) Boys Girls

L M S L M S

0.0767a
�0.115 16.78 0.0953 �0.104 15.13 0.0852

0.2500 �0.332 17.29 0.0944 �0.291 16.30 0.0858

0.5000 �0.592 17.74 0.0934 �0.507 17.22 0.0864

0.7500 �0.802 17.90 0.0930 �0.679 17.52 0.0869

1.0000 �0.973 17.85 0.0930 �0.826 17.46 0.0873

1.2500 �1.111 17.69 0.0934 �0.962 17.27 0.0877

1.5000 �1.225 17.48 0.0941 �1.089 17.02 0.0883

1.7500 �1.319 17.30 0.0949 �1.207 16.76 0.0891

2.0000 �1.395 17.15 0.0957 �1.316 16.54 0.0902

3.0000 �1.574 16.69 0.1004 �1.648 16.14 0.0962

4.0000 �1.631 16.39 0.1082 �1.830 16.04 0.1045

5.0000 �1.622 16.25 0.1186 �1.884 15.96 0.1140

6.0000 �1.577 16.42 0.1297 �1.816 16.12 0.1243

7.0000 �1.516 16.89 0.1399 �1.672 16.56 0.1350

8.0000 �1.448 17.50 0.1484 �1.506 17.23 0.1447

9.0000 �1.379 18.16 0.1546 �1.352 18.06 0.1530

10.0000 �1.311 18.82 0.1586 �1.220 18.92 0.1595

11.0000 �1.247 19.45 0.1609 �1.108 19.70 0.1643

12.0000 �1.187 20.03 0.1619 �1.014 20.36 0.1675

13.0000 �1.131 20.58 0.1618 �0.936 20.94 0.1693

14.0000 �1.080 21.09 0.1610 �0.873 21.48 0.1702

15.0000 �1.032 21.57 0.1598 �0.819 21.96 0.1705

16.0000 �0.987 22.03 0.1583 �0.772 22.39 0.1705

17.0000 �0.945 22.45 0.1568 �0.730 22.77 0.1703

18.0000 �0.905 22.86 0.1553 �0.692 23.11 0.1699

19.0000 �0.867 23.25 0.1537 �0.657 23.43 0.1696

20.0000 �0.830 23.62 0.1522 �0.625 23.72 0.1692

L, skewness; M, median; S, coefficient of variation.
a: 0.0767 = 4 weeks.

Table 2 LMS values for the BMI (kg/m2) references in Moroccan
0–21-year olds in 2009 by age and sex

Age (years) Boys Girls

L M S L M S

0.0767a 2.642 15.62 0.0850 �1.705 14.94 0.1029

0.2500 1.990 16.67 0.0861 �1.719 16.08 0.0999

0.5000 1.203 17.59 0.0861 �1.732 17.03 0.0970

0.7500 0.568 17.90 0.0848 �1.739 17.37 0.0947

1.0000 0.060 17.90 0.0833 �1.745 17.40 0.0926

1.2500 �0.351 17.77 0.0822 �1.750 17.26 0.0908

1.5000 �0.685 17.59 0.0818 �1.755 17.09 0.0894

1.7500 �0.954 17.41 0.0822 �1.761 16.95 0.0885

2.0000 �1.169 17.24 0.0831 �1.766 16.83 0.0883

3.0000 �1.666 16.68 0.0871 �1.781 16.28 0.0930

4.0000 �1.861 16.22 0.0922 �1.773 16.05 0.0984

5.0000 �1.883 15.93 0.0983 �1.733 16.02 0.1040

6.0000 �1.792 15.99 0.1065 �1.662 16.14 0.1131

7.0000 �1.649 16.34 0.1165 �1.570 16.48 0.1252

8.0000 �1.506 16.81 0.1279 �1.473 16.98 0.1387

9.0000 �1.388 17.33 0.1393 �1.380 17.59 0.1518

10.0000 �1.304 17.86 0.1496 �1.293 18.23 0.1630

11.0000 �1.259 18.43 0.1575 �1.215 18.89 0.1713

12.0000 �1.242 19.01 0.1629 �1.144 19.56 0.1769

13.0000 �1.240 19.59 0.1663 �1.080 20.21 0.1802

14.0000 �1.245 20.17 0.1682 �1.020 20.84 0.1816

15.0000 �1.253 20.73 0.1691 �0.964 21.42 0.1819

16.0000 �1.262 21.26 0.1695 �0.911 21.95 0.1818

17.0000 �1.271 21.76 0.1698 �0.859 22.44 0.1816

18.0000 �1.279 22.24 0.1701 �0.811 22.89 0.1816

19.0000 �1.286 22.69 0.1705 �0.764 23.31 0.1817

20.0000 �1.291 23.11 0.1709 �0.719 23.71 0.1818

L, skewness; M, median; S, coefficient of variation
a: 0.0767 = 4 weeks.
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Figure 1 Trends in prevalence of overweight and obesity in the
Netherlands among boys and girls of Turkish and Moroccan origin
in 1997 and 2009

830 European Journal of Public Health

 by guest on January 24, 2016
http://eurpub.oxfordjournals.org/

D
ow

nloaded from
 

http://eurpub.oxfordjournals.org/


systematic review of obesity and cardiovascular disease risk among
Turkish and Moroccan migrant groups in Europe. A general
finding is that obesity appears to be more common among
Turkish and Moroccan migrant groups in Europe than among
the populations of the countries they have emigrated to.21 This is
in agreement with our study as overweight rates in children and

adolescents in Turkey in 2000–2010 varied between 9.9 and
17.6%,22 which is lower than 31.9% in Turkish children in the
Netherlands. Similarly, overweight rates (defined as BMI > +1 SD
at the WHO chart) in children in Morocco varied between 8.7 and
17.8%,23–25 which is lower than 26.6% in Moroccan children in the
Netherlands.
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Figure 2 Prevalence of overweight (A) and obesity (B) in the Netherlands among boys and girls of Turkish and Moroccan origin in 2009
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Figure 3 Prevalence of not having breakfast (A), not eating fruit (B), drinking �2 glasses of sweet beverages (C), watching TV/PC �2 h (D),
<1 h physically active (E), neither walking nor cycling to school/day care (F). We asked to give information about the previous day (yesterday)
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Currently, the first signs of stabilizing or even declining
overweight and obesity rates in children in developed countries,
including a very slow decline in the city of The Hague in the
Netherlands, have been published.26–28 However, the decline in
overweight and obesity in The Hague was most pronounced in
children of Dutch origin. In general agreement with our study,
the study in The Hague showed that in 3–16-year-old children of
Turkish origin, 24.8% were overweight in 1999 and 32.4% in 2011.
Compared with the study in The Hague, overweight in our 2009
sample was more pronounced in children of Moroccan origin
(26.6% in 2–18-year olds vs. 22.8% in 3–16-year olds in 2011) but
less pronounced in our 1997 sample (19.6% in 2–18-year olds vs.
22.1% in 3–16-year olds in 1999). These differences may be caused
by regional differences, year of study and age group. Since both
studies do not show a decline in overweight among children of
Turkish and Moroccan origin in the Netherlands, this further
increases the large gap between origins and reveals that current
prevention and intervention strategies might not reach and affect
all groups equally. Cultural and ethnic differences in parental
attitudes, beliefs and norms towards overweight, food, eating
practices and exercise exist20,29 and need to be acknowledged
for prevention and intervention programmes to be adopted by
specific groups. Programmes that include a family, community
and school component seem most promising to prevent
overweight.30,31

A limitation of our study is that we were not able to study asso-
ciations between lifestyle-related behaviours and overweight, because
of the cross-sectional design of our study (no causality) and the fact
that we asked questions concerning the previous day (complicates
measuring general/consistent behaviour). A strength of our study
is the consistent methodology and inclusion/exclusion criteria and
objective measurements of height and weight in the large national
growth studies in 1997 and 2009.

This study shows that the prevalence rates of overweight, obesity
and unhealthy lifestyle-related behaviours among Turkish and
Moroccan children, already among the very young ones, are
alarmingly high. There is a need for early culturally tailored
prevention that already starts during pregnancy (maternal BMI),
focuses on nutrition in the first 6 months of life and addresses
healthy lifestyle-related behaviours during childhood.
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Key points

� Significant upward trends of overweight and obesity
occurred in Turkish and Moroccan children in the
Netherlands. In 2009, the prevalence of overweight was
31.9% in Turkish children and 26.6% in Moroccan children.
� Already at 2 years of age, one out of five Turkish and

Moroccan children in the Netherlands had overweight.

� Health professionals should be aware of fast weight gain or
a high weight between birth and 2 years of age and start
appropriate interventions early.
� Specific lifestyle-related behaviours should be addressed

before 2 years of age: <2 glasses of sweet beverages a day,
�1 h physically active and walk/cycle to day care.
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Prevalence of and contributing factors for overweight
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Background: Newly emerging Western style economic systems provide new opportunities to study the prevalence
and predictors of childhood obesity. We also provide for the first time a national study of childhood obesity using
all three international anthropometric criteria. Methods: The sample included 4097 Montenegrin children, 2076
boys (50.7%) and 2021 girls. Anthropometric measurements were performed in school. The questionnaire for
parents included questions on 24 potential contributing factors for childhood obesity. Nutritional status was
assessed according to World Health Organization, US Center for Disease Prevention and Control and
International Obesity Task Force (IOTF) criteria. Results: Overall percentage of Montenegrin children who are
overweight or obese (IOTF) is 22.9% of which 5.3% are obese (7.0% boys vs. 3.5% girls). We found 10 factors
to be independently associated with child obesity. Positive relations [odds ratio (95% confidence interval)] were
found with maternal obesity [2.05 (1.68–2.51)], paternal obesity [1.67 (1.32–2.10)], paternal employment [1.40
(1.12–1.74)], maternal smoking [1.32 (1.08–1.61)], obesity at birth [1.33 (1.04–1.70)] and computer game playing
[per hour—1.11 (1.00–1.24)]. Negative relations were found with female gender [0.64 (0.53–0.78)], the number of
siblings [0.88 (0.78–0.98)], birth order [0.73 (0.64–0.83)] and age [0.92 (0.88–0.98)]. Conclusion: One out of four
Montenegrin children is overweight, with two times more frequent obesity among boys compared with girls.
Some previously salient predictors did not appear salient in this sample. To enable worldwide comparability, we
propose the use of all three childhood obesity criteria in national studies.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

The prevalence of childhood obesity has doubled or trebled in the
last three decades in most economically developed countries and

in some low-income countries, predominantly in urban areas.1

However, more recently the rate of increase of childhood obesity
has slowed down, especially in developed countries.2 According to
OECD reports present prevalences of measured overweight and
obesity among children aged 5–17 years equal or exceed 30% in

Greece (44% in boys; 38% in girls), Italy (36% in boys; 34% in
girls), New Zealand (34% in boys; 34% in girls) and the USA
(30% in boys; 30% in girls).3 Age standardized worldwide
estimates among boys and girls aged <20 years show that the
highest prevalences of overweight and obesity are in Kiribati (48%
in boys; 66% in girls) and in Samoa (42% in boys; 50% in girls).2 In
Europe, there appears to be a north–south gradient with the highest
obesity prevalence in southern European countries.4 There are
difficulties in comparing national prevalences of childhood obesity
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