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ABSTRACT

Objective: To determine trends in the prevalence of overweight and obesity in children in the
city of The Hague (the Netherlands) from 1999 through 2007.

Design: Population-based study of a series of cross -sectional assessments of height and
weight from electronic health records.

Setting: Child Health Care of Municipal Health Service The Hague.

Participants: 50 961 children, aged 3-16 years, with Dutch (59%), Turkish (17%), Moroc-
can (13%) or Surinamese South Asian (11%) ethnicity, representative of the four major ethnic
groups in The Hague, with 85 234 weight and height measurements recorded in the period
1999-2007.

Main outcome measures: (Trends in) prevalence of overweight (excluding obesity) and
obesity as defined by the International Obesity Taskforce (IOTF) cut-off points, using logistic
regression with year as independent variable.

Results: From 1999 through 2007 there was a decrease in the prevalence of overweight in
Dutch girls from 12.6% to 10.9% (odds ratio [OR]=0.96; 95% Confidence Interval [Cl]= 0.95-
0.98) and an increase in Turkish boys from 14.6% to 21.4% (OR=1,08; 95%Cl:1.04-1.11).
Obesity prevalence rose significantly in Turkish boys from 7.9% to 13.1% (OR=1.04;
95%Cl:1.01-1.06) and in Turkish girls from 8.0% to 10.7% (OR=1.04; 95%CI:1.01-1.08). Dutch
boys, and Moroccan and Surinamese South Asian boys and girls showed no significant trends.
Conclusions: The declining prevalence of overweight in Dutch girls may indicate a turning
point in the trend from past decades in the Netherlands. However, in Turkish children preva-
lence of overweight as well as obesity is high and increasing. Further public health actions

remain necessary, especially for Turkish children.

What is already known on this topic

e  Overweight and obesity prevalence in children in the Netherlands is still rising and at a
faster rate than between 1980 and 1997.

e QOverweight and obesity in the Netherlands are more prevalent in Turkish and Moroccan
children.

What this study adds
e |n Dutch girls overweight prevalence has declined since 1999.
* |n Turkish children overweight and obesity prevalence has risen strongly since 1999.
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INTRODUCTION

Worldwide, the prevalence of obesity in children has steadily increased since the 1980’s."2

The fourth Dutch growth study of 1997 in the Netherlands also showed a two to fourfold increase
in overweight and obesity prevalence in Dutch children compared to 1980 with a total over-
weight (including obesity) prevalence of 13%.% In this study, for the first time, the second and
third largest ethnic groups in the Netherlands, Turkish and Moroccan, were studied separately.
These groups showed a two to four times higher prevalence of both overweight and obesity
compared to Dutch children.* The prevalence of overweight and obesity in Turkish children in
the Netherlands is however comparable to that found in Germany.® In Turkey itself, prevalence of
overweight and obesity in children is lower and approximates the current level of overweight and
obesity of Dutch children in the Netherlands.5®

Compared to many other Western European countries, prevalence of overweight and obesity

in Caucasian children in the Netherlands is relatively low. In 1997 around 12% of children aged
7-17 years were overweight or obese while in the United Kingdom rates in Caucasian children
were almost twice as high as in the Netherlands. °® However, the prevalence of overweight and
obesity in the Netherlands may be changing. A recent study showed a faster rate of increase of
overweight and obesity in the Netherlands since 1997 than between 1980 and 1997.7°

Since in that study no separate analyses of overweight and obesity in relation to ethnicity were
performed, it is not known whether prevalence of overweight or obesity has increased in all
ethnic groups at the same rate.

The aim of our study was to determine time trends in prevalence of overweight (excluding
obesity) and obesity among children in the largest ethnic groups in the Netherlands between
the ages of 3 and 16 years, using data routinely collected in the city of The Hague between
1999 and 2007.

METHODS

Data collection

Child Health Care in the Netherlands records growth data as part of a routine health surveillance
programme in all children. Height and weight are measured at specific ages: 3-4, 5-6, 7-10, and
13-16 year olds. In general all children in these age groups are invited for a standard preventive
health examination by a school physician or school nurse. Examinations of 3-6 year olds are
performed by a school physician and 7-10 year olds are examined by a school nurse. Until 2004
13-16 year olds were examined by school physicians, but numbers of examined adolescents
were, because of understaffing, never optimal. From 2004 examinations of 13-16 year olds were
prioritized and more school nurses were employed to perform the examinations instead of the
school physicians. The year 2004 can be regarded as a transition year in which more 13-16 year
olds and slightly less 7-10 year olds had a health assessment.

In the city of The Hague, with a population of around 470 000, all findings from preventive health
assessments by Child Health Care have been documented in an electronic patient record
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system since September 1998. For the current study we used all height and weight data that
had been collected between January 1t 1999 and December 315 2007. Only children with
Dutch, Turkish, Moroccan or Surinamese South-Asian ethnicity were included in the study.

Main personal data such as name, date of birth, sex, address, postal code, land of birth of both
child and parents, and nationality were acquired from the Municipal Database (Personal Files)
to keep the electronic patient record system up to date.

Anthropometric methods and definitions of overweight

Heights and weights were measured by trained public health care professionals (school physi-
cians and school nurses). At ages 3 through 6 body weight was measured with a standard
mechanical or electronic step scale in underclothes. From the age of 7 body weight was
measured in light clothing without shoes. Height was measured with a stadiometer or microtoise
and rounded to the nearest 0.1-0.5 cm and weight rounded to the nearest 0.1-0.5 kg, depending
respectively on the type of stadiometer / microtoise or scale. Body Mass Index (BMI) was
calculated with the formula weight (in kg)/[height(in m)J.

To determine weight status we used the internationally agreed standard for overweight (exclud-
ing obesity) and obesity of the International Obesity Taskforce (IOTF) using BMI cut-off points for
age and sex that correspond to the adult cut-offs of 25 for overweight and 30 for obesity.

In this study we will define overweight as overweight but not obese, and total overweight as
overweight including obesity.

Ethnicity and Socioeconomic status

Ethnic origin of children was first based on the mother’s country of birth. If however the moth-

er was born in the Netherlands and the father was born outside the Netherlands the father’s

birth country prevailed. If parental country of birth was not recorded in the municipal database,
nationality was used as a proxy for ethnicity. Surinamese South Asian children could not be
selected on parental birth country alone, because Surinam is a multi-ethnic society with people
originating from China, Indonesia, India, the Netherlands and Africa. To select Surinamese South
Asian children we matched the family names with a list of 2236 typical Surinamese South Asian
family names.

As a proxy of socioeconomic status (SES) we used municipal area deprivation scores (ADS) that
have been attributed to each residential district of The Hague since 1995. ADS is a continuous
variable, that is based on unemployment rates, average income, housing subsidy rates in the
particular area, and percentage immigrants. It ranges from -25 to 25. The ADS was added to
each recorded height and weight based on the postal code during the time of measurement.

Method of analysis

Dutch, Turkish and Moroccan growth reference values from the fourth Dutch growth study 34
were added to the individual records. As no growth reference for Surinamese South Asian
children exist the Dutch reference was added to these records. Extreme values of height, weight,
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BMI, height-SDS, weight-SDS and BMI-SDS were checked and either corrected where possible
or excluded from the analyses. Time trends in prevalence rates of overweight and obesity over
the nine year period (1999-2007) were calculated with logistic regression analyses with year of
examination as a continuous independent variable for each sex, ethnic group and age group
separately. In these analyses, all records of children in the database that did not belong to the
analysed group were used as a reference group, i.e. all non-obese (including overweight) were
analysed versus obese and all non-overweight (including obese) versus overweight. Age and
SES, both measured on a continuous scale, were introduced into the model as adjusting
variables. P-values (two-sided) less than 0.05 were considered statistically significant.

RESULTS

A total of 85 234 measurements of both weight and height in 50 961 children, measured between
1999 and 2007, were used in the analyses. Less than 0.1% of all measurements were excluded
from the analyses. Table 1 shows the details of the studied population. Ethnic groups are repre-
sented equally over the years and together form a representative sample of the population of
The Hague.

Participation in the health surveillance programme was high (83.0%) after non-respondents

were sent a second invitation to attend. Participation did not change markedly during the stud-
ied period and between ethnic groups the participation rate was similar (Dutch: 83.5%, Turkish
82.0%, Moroccan 81.6%, Surinamese South Asians 83.0%). Reasons for non-participation are
not known.

Over the 9-year time period Turkish children had the highest mean prevalence of total overweight
(including obesity) of 28%, followed respectively by Moroccan (23%), Surinamese South Asian
(15%) and Dutch children (13%). In Turkish boys (Figure 1) and girls (Figure 2) total overweight
prevalence has respectively increased from 22.4% to 34.5% (P<0.0001) and from 27.4% to
33.8% (P=0.003). Total overweight in Dutch girls has decreased significantly from 16.3% in 1999
to 14.2% in 2007 (P<0.0001). Dutch boys, and Moroccan and Surinamese South-Asian boys and
girls show no significant trend after adjustment for age and SES.

In Tables 2 and 3 prevalence of overweight and obesity is shown by ethnic group, sex and age
group. The odds ratios are adjusted for SES (for the different age groups) or age and SES (total
per sex). The analyses show a decline in the prevalence of overweight in Dutch 3-6 year old
boys and girls, however, overweight prevalence in 7-10 year old Dutch boys showed a significant
increase and therefore prevalence in the group of Dutch boys as a whole does seem to be
stable.

In Turkish boys overweight prevalence has increased from 14.5% in 1999 to 21.4% in 2007
(P=0.005), which can be attributed to a significant increase in overweight in 7-10 year olds boys.
Obesity prevalence has however increased in all age groups and the total prevalence rose from
7.9% to 13.1% in 2007 (P<0.0001). In Turkish girls overweight increased significantly in 3-6 year
olds and obesity in 7-10 year olds. Whilst at a group level no significant trends for overweight
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and obesity could be found in Moroccan and Surinamese South Asian children, overweight

prevalence has significantly increased in 7-10 year old Surinamese South Asian boys and

13-16 year old Moroccan boys. In Moroccan 13-16 year old boys also obesity rates have risen.
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Figure 1 Total overweight (including obesity) prevalence in boys per ethnic group from
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1.053), tSignificant decrease, also after adjustment for age and SES (OR=0.964;
95%Cl=0.951-0.978).
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Table 2 Overweight (excluding obesity) rates (%) per ethnic group, sex and age group in 1999
and 2007 and for the whole period 1999-2007; Unadjusted and adjusted odds ratio
(OR) and 95% Confidence Interval (Cl) for 1999 through 2007 with year of examination
as independent variable, adjusted for SES (age group) or SES and age (totals per sex

per ethnic group)
1999 2007 1999 - 2007
WO wE) RO aded adusted
Dutch Boys 36 years 76(1683)  5.2(1474)  7.2(1241)  0.972;0.949-0.995"  0.975; 0.952-0.998"
7-10years  10.8(916)  13.1(793)  11.9 (675) 1.031;1.002-1.060°  1.040; 1.011-1.070*
13-16years  11.5(113)  122(637)  14.4 (374)  0.849;0.757-0.952  0.981; 0.933-1.031
Total 8.8(2712)  8.9(2904)  8.9(229) 1.010;0.994-1.027  0.983; 0.967-1.000
Girls 36 years 10.8(1689) 8.4 (1447)  9.9(1643)  0.970;0.950-0.990"  0.971;0.951-0.991"
7-10years  16.2(818)  14.1(834) 157 (872)  0.976; 0.951-1.001 0.984; 0.959-1.010
1316 years  13.2(128)  12.7(608)  14.7(382)  0.888;0.791-0.996"  0.972;0.927-1.018
Total 12.6(2637) 10.9(2889) 11.7(2897)  0.979; 0.965-0.994*  0.963; 0.948-0.978"**
Turkish Boys 3.6 years 12.0(458) 159 (441)  13.9 (657) 1.027; 0.994-1.062 1.028; 0.994-1.063
7-10years  21.3(150)  28.1(392)  24.0 (428) 1.074; 1.033-1.117***  1.076; 1.035-1.119***
13-16 years  18.4(38)  206(175) 254 (210)  0.858;0.762-1.016 1.047; 0.983-1.116
Total 14.5(647)  21.4(1008) 17.6(1295)  1.035;1.011-1.060"  1.037; 1.012-1.062*
Girls 36 years 17.0(408)  18.7 (406)  17.3 (776) 1.035; 1.003-1.068"  1.035; 1.003-1.069"
7-10years ~ 28.0(161)  283(339)  26.7 (419) 1.002; 0.963-1.042 1.003; 0.964-1.044
13-16years  10.9(46)  235(136) 23.2(178)  0.949; 0.785-1.147 1.056; 0.987-1.129
Total 19.4(613)  23.2(881)  20.1(1374)  1.019;0.995-1.043 1.020; 0.996-1.044
Moroccan Boys 36 years 128(374)  118(357)  119(432)  0.984;0.945-1.024  0.984; 0.945-1.024
7-10years  10.7(140)  20.8(231)  17.5(214) 1.050; 0.997-1.106 1.050; 0.996-1.106
13-16 years 9.5 (21) 227(132)  16.2(99) 1.202; 0.962-1.502 1.118; 1.014-1.233"
Total 12.1(535)  16.7(720)  13.7 (745) 1.023; 0.993-1.054 1.011; 0.981-1.042
Girls 36 years 20.3(325) 18.0(333)  17.4 (616) 1.024; 0.989-1.061 1.023; 0.988-1.060
7-10years  20.3(138)  24.8(286)  22.0(283) 1.032; 0.986-1.080 1.032; 0.986-1.080
13-16 years  18.5(65)  17.7(141) 235(167)  0.916,0.758-1.107  0.986; 0.925-1.052
Total 20.1(528) 205(760)  19.2(1066)  1.026; 1.000-1.053 1.015; 0.989-1.042
Surinamese  Boys 36 years 67(343)  7.3(261)  56(179) 1.032; 0.971-1.096 1.030; 0.969-1.095
South Asian 7-10 years 12.3(179) 22.7 (220) 16.6 (192) 1.107; 1.048-1.169""" 1.108; 1.049-1.170™"*
13-16years  14.3(28)  153(111)  16.8(108)  0.880;0.707-1.096  0.995;0.912-1.086
Total 89(550)  145(592) 9.6 (479) 1.083; 1.044-1.124**  1.034; 0.996-1.074
Girls 36 years 50(317)  6.7(240)  7.5(216) 0.967;0.917-1.024  0.976; 0.923-1.032
7-10 years 157 (178)  20.7(188)  19.2 (220) 1.044; 0.991-1.100 1.048; 0.994-1.104
13-16years  156(32)  11.9(126)  13.8(95) 0.863; 0.682-1.091 0.987; 0.904-1.078
Total 9.3(527)  126(554)  11.3(531) 1.009; 0.975-1.044  0.984; 0.950-1.020

* P <0.05; ** P<0.01; *** P<0.001

DISCUSSION

The main finding of this study is that in recent years overweight and obesity prevalence in

children in the city of The Hague (the Netherlands) has been rising, and in particular in Turkish

children. Prevalence of total overweight in Turkish boys rose from 22.4% in 1999 to 34.5% in

2007, which is an increase of 54% since 1999. In Turkish girls a 23% increase in total overweight

since 1999 was found, from 27.4% to 33.8%. We also found an unexpected decline in preva-

lence of overweight (excluding obesity) in Dutch girls from 12.6% in 1999 to 10.9% in 2007,
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Table 3 Obesity rates (%) per ethnic group, sex and age group in 1999 and 2007 and for the
whole period 1999-2007; Unadjusted and adjusted odds ratio (OR) and 95% confi-
dence interval (Cl) for 1999 through 2007 with year of examination as independent
variable, adjusted for SES (age group) or SES and age (totals per sex per ethnic

group)
1999 2007 1999 - 2007
% (n) % (n) % (n) E’IR‘ 355Gl 331,2;"23‘3"
Dutch Boys 3-8 years 18(1683)  1.2(1474) 18(17343)  0.975;0.933-1.020 0.992; 0.949-1.038
7-10years  3.3(916)  4.2(783)  36(5652)  1.016; 0.967-1.067 1.045; 0.994-1.099
1316 years  0.9(113)  25(637)  37(2503)  0.792; 0.645-0.972* 1.039; 0.940-1.148
Total 22(2712)  2.3(2904) 2.4 (25588)  1.010; 0.979-1.041 0.997; 0.965-1.029
Gils 36 years 34(1689)  3.5(1447)  3.0(16666)  0.992; 0.958-1.029 1.005; 0.970-1.042
710years  4.5(819)  3.6(834)  43(5541)  0.946; 0.903-0.991* 0.972; 0.927-1.019
13-16 years  3.1(129)  2.3(608)  3.7(2598)  0.803; 0.543-1.003 0.940; 0.864-1.023
Total 3.7(2637)  3.3(2889) 3.4 (24805)  0.973; 0.947-0.999* 0.978; 0.951-1.005
Turkish Boys 3-6years 8.3(450)  11.1(441)  0.5(4741)  1.071;1.030-1.114*  1.071; 1.020-1.114*
710years  87(150)  14.0(392) 11.6(1782)  1.054; 1.000-1.100 1.056; 1.004-1.113"
1316 year  0(38) 16.0(175) 9.3 (827) 1.182; 0.922-1.515 1.100; 1.037-1.167*"
Total 7.9(647)  13.1(1008) 10.0(7350)  1.075; 1.043-1.107"  1.188; 1.063-1.329"
Gils 36 years 7.6(406)  8.4(406)  8.1(4478)  1.020; 0.977-1.066 1.022; 0.978-1.068
740years  7.5(161)  14.2(339) 10.8(1572)  1.082 1.021-1.146"  1.085; 1.025-1.150"
1316 years  13.0(46)  B.B(136) 8.3 (771) 1.181; 0.872-1.600 1.022; 0.924-1.131
Total* 8.0(613)  107(881) 8.8(6821)  1.042: 1.008-1.076" 1.041; 1.007-1.077*
Moraccan Boys 3-8 years 51(374)  59(357)  55(3619)  0.988; 0.934-1.046 0.968; 0.931-1.044
7-10years  7.9(140)  B87(231)  7.3(1222)  1.025 0.950-1.107 1.025; 0.950-1.107
1316 years  0(21) 83(132)  69(611) 1.065; 0783-1.448 1.164; 1.002-1.353*
Total 5.6(535)  7.2(720)  6.1(5452)  1.019; 0.976-1.084 1.011; 0.968-1.056
Gils 36 years 7.7(325)  63(333)  66(3546)  0.968; 0.918-1.022 0.968; 0.918-1.022
7-0years  5.8(138)  6.6(286)  86(1287)  0.961;0.898-1.028 0.950; 0.897-1.027
13-16 years 7.7 (85) 71(141)  63(712) 1.240; 0.877-1754 1.040; 0.926-1.168
Total 7.2(528)  6.6(760)  7.0(5545)  0.973; 0.936-1.012 0.970; 0.933-1.010
Surinamese  Boys  3-6 years 23(343)  3.4(261)  33(3177)  0.975 0.901-1.054 0.980; 0.906-1.060
South Asian 710years  10.1(179) 7.7(220) 94 (1157)  0.997; 0.931-1.067 0.997; 0.931-1.067
1316 years 7.1 (28) 54(111)  7.9(642) 0.924; 0.675-1.266 0.965; 0.860-1.084
Total 51(550)  54(592)  5.3(4976)  0.994;0.948-1.042 0.962; 0.916-1.010
Gifls 36 years 28(317)  29(240)  25(2866)  1.014: 0.924-1.113 1.017; 0.926-1.117
740years  7.3(178)  6.9(188)  63(1144)  0.985; 0.906-1.072 0.994; 0.913-1.083
1316 years 3.1 (32) 4.0(126) 4.9 (687) 0.992; 0.670-1.470 0.965; 0.842-1.105
Total 44(527)  45(554)  38(4697)  0.995;0.940-1.053 0.975; 0.919-1.034

* P <0.05; ** P<0.01; *** P<0.001

a 14% decrease since 1999. These findings differ from a previous study that showed an increase

in overweight and obesity prevalence among children in the general Dutch population.™

However, in that study ethnic differences were not investigated. Thus, ethnic specific figures in

that study may have been similar to those in our study. Alternatively, differences between the

studies may be a result of the population of children in The Hague perhaps differing from other

regions in the Netherlands or public health campaigns potentially having been more successful

in The Hague. More national growth studies are needed to confirm if our findings are

representative of the whole of the Netherlands.
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The use of growth data from standard health assessments is ideal for monitoring overweight, and
the increasing use of electronic patient records systems makes it much easier to acquire growth
data for analyses. A strength of this study is the large study population, high response rate

and availability of measured (rather than reported) data on weight and height. Furthermore, the
reliability of the collected data is high. The electronic patient record system in which the growth
data are recorded also plots growth charts which are shown to parents and children during the
health examination. Errors in registration are therefore easily recognized and will be corrected by
the examiner. Another strong point of our study is that data on SES (based on area deprivation
scores) were available. A limitation of using area deprivation scores as a proxy for SES is that
they are partly based on percentage immigrants in the particular area. When used as an
adjusting factor it could lead to overcompensation for ethnicity. In the present study SES was
only used as adjusting variable in analyses within the different ethnic groups and therefore did
not affect the outcome.

Although response rates were generally high, for 13-16 year olds the whole target population
was not invited every year for a health assessment, due to understaffing until 2003. This

would only have affected the results if a specific group had been invited to attend the health
assessments. Since this had not been the case, the examined children were most likely a
random sample of the target population.

The decrease in the proportion of overweight (excluding obese) Dutch girls and no overall
increase in overweight and obesity prevalence in Dutch boys may suggest that in Dutch children
a plateau in overweight and obesity prevalence has been reached . Similarly, in Sweden a
decrease of overweight in 10 year old girls'?, and in France a stabilization of overweight
(including obesity) in 4 to 15 year old children has recently been found.™

It is unclear why in our study the prevalence of overweight and obesity is increasing in Turkish
children and overweight has decreased in Dutch 3-6 year old boys and girls. Perhaps public
health campaigns of the past decade have been better directed to and adopted by Dutch
parents and children than by Turkish. A low parental educational level, a known risk factor for
childhood overweight and obesity 3, may be an important influential factor since Turkish people
in the Netherlands belong to the lowest educated ethnic groups .

Many social and behavioural factors such as parenting skills, self-regulation of food intake and
the parents’ own eating behaviour influence the development of overweight and obesity.' The
decrease of overweight (excluding obesity) in the youngest age group of Dutch children could
mean that parents of young children are becoming more aware of the importance of physical
activity and healthy nutrition, and have changed some of these behaviours. However, the
concurrent rise in overweight prevalence in 7-10 year old Dutch boys shows that explaining
these trends may be more complex with many factors influencing the weight status of a
population. In conclusion, prevalence of overweight and obesity in the Netherlands may have
reached a plateau in most ethnic groups. However, in Turkish children overweight as well as
obesity is still increasing at an alarming rate. In addition, since prevalence in all ethnic groups is
continuing to be much higher than in 1980, public health interventions are still needed, especially
interventions tailored to Turkish children and their parents.
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