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Abstract
Objective: To determine the health-related quality of life (HRQOL) of overweight
and obese multi-ethnic children compared with normal-weight children; and to
investigate differences in HRQOL between self- and parent-proxy reports and
ethnic groups.
Design: Prospective cross-sectional study.
Setting: Out-patient clinic where children and their parents filled out a validated
HRQOL questionnaire (KIDSCREEN-52) and height, weight, waist circumference
and fat percentage were measured.
Subjects: Overweight and obese children, aged 8–18 years (mean BMI Z-score
3·2 (SD 0·6)), from the obesity out-patient clinic.
Results: Three hundred and eight self- and 213 parent-proxy reported
questionnaires were completed. Global HRQOL and the Physical Wellbeing,
Moods & Emotions and Self-Perception subscales were markedly reduced in our
multi-ethnic obese cohort, relative to the Dutch reference values. Parent proxies
reported significantly lower on the global HRQOL and the Physical Wellbeing,
Moods & Emotions and Bullying subscales. In Caucasian children, multivariate
analyses showed that BMI was associated with the quality-of-life subscales Moods
& Emotions, Self-Perception and Bullying.
Conclusions: HRQOL was markedly reduced in our multi-ethnic overweight and
obese out-patient clinic cohort, with significantly lower parent-proxy scores
compared with self-reported scores. We believe intervention programmes aiming
to improve HRQOL should be directed to both parents and children, while ethnic-
specific programmes to enhance HRQOL seem of less importance.
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The obesity pandemic affects all age groups and imposes a
large societal burden by conferring high risk for serious
morbidities including diabetes, CVD and cancer(1). In the
Netherlands, almost one child out of seven is either
overweight (10 %) or obese (3 %)(2) and this figure is even
higher in non-white children, mainly originating from
Morocco, Turkey and Suriname(3,4). The increasing pre-
valence and severity of obesity in children and adolescents
has resulted in greater emphasis on the prevention and
treatment of obesity and its accompanying cardiometa-
bolic risk factors and associated co-morbidities (i.e. CVD,
type 2 diabetes mellitus, sleep apnoea and renal
impairment)(5).

In addition to these physical health problems, obesity
also poses a considerable risk of depression, psychological
stress and poor developmental adaptation, which may
contribute to (development of) other health problems(5,6).
One of the most prevalent and immediate consequences
of obesity in childhood is its direct impact on
health-related quality of life (HRQOL)(7–9). HRQOL is a
comprehensive, multidimensional construct encompass-
ing physical and psychosocial well-being. Previous studies
among clinical cohorts of morbidly obese children have
shown that these children have a significantly lower
HRQOL, as compared with lean children, that is lower
than for children with cystic fibrosis, epilepsy and type 1
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diabetes, and even comparable to that of children who are
treated for malignancies(10).

In previous studies, BMI was inversely associated with
HRQOL(7–9). However, with regard to ethnic-specific
differences in HRQOL among obese children, little and
contradictive evidence is available(8,10,11). For example, one
study found that Afro-American overweight adolescents
had less impairments in quality of life (QOL) than over-
weight white adolescents(9), while others reported no
significant associations between weight classification and
race/ethnicity for QOL in fifth-grade children(11). One of the
few European studies found that parents of 5–6-year-old
children of Dutch origin reported lower scores on several
HRQOL subscales, relative to non-Dutch children(12).
However, in the cited study, over 98 % of participants were
of Dutch origin, which made subgroup analysis by ethnic
groups not possible(12). Moreover, most studies used self-
or parent-reported questionnaires while it is well known
that parents perceive children’s HRQOL significantly
different compared with children themselves(13,14).

In the current study, we aimed to measure HRQOL in a
multi-ethnic mix of 8–18-year-old obese children in
Amsterdam, the Netherlands, in order to establish possible
parent-proxy and ethnic-related differences. We hypothe-
sized that: (i) obese children have a reduced HRQOL, as
measured with the KIDSCREEN questionnaire, compared
with an age- and sex-matched reference population;
(ii) children with increasing BMI, waist circumference and fat
percentage have a lower HRQOL; (iii) parents report lower
HRQOL scores than self-reported HRQOL; and finally
(iv) obese children of Moroccan, Turkish and Surinamese
descent have poorer HRQOL than obese Caucasian children.

Methods

The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics
Review Board of the Slotervaart Hospital, Amsterdam.

Study population
All overweight and obese children (BMI Z-score >2·1,
aged 8–18 years) who were referred to the paediatric
obesity out-patient clinic at the Slotervaart Hospital in
2012–2013 and their parents/guardians were administered
two separate HRQOL questionnaires (KIDSCREEN-52 self-
report for children and a proxy questionnaire for their
parent(s)/guardian(s)(15)) during an oral glucose tolerance
test (as part of a diagnostic treatment protocol for child-
hood obesity). Subjects were excluded if they did not have
sufficient understanding of the Dutch language or if
children had a genetic syndrome or developmental
disabilities. Part of this cohort is described in a previous
paper, showing a heterogeneous group with no acute
complications and some co-morbidities including meta-
bolic syndrome (25 %), hypertension (20 %), impaired

glucose metabolism (16 %) and hypercholesterolaemia
(13 %)(4).

KIDSCREEN
The paediatric HRQOL inventory (KIDSCREEN) was
selected to measure HRQOL and was completed by the
children and, if present, their proxy.

This questionnaire, with child and parent-proxy ver-
sions, has been validated for QOL assessment in children
aged 8–18 years(15). The fifty-two-item KIDSCREEN
encompasses ten scales: (i) Physical Wellbeing (five
items); (ii) Psychological Wellbeing (six items); (iii) Moods
& Emotions (seven items); (iv) Self-Perception (five items);
(v) Autonomy (five items); (vi) Parent Relations & Home
Life (six items); (vii) Social Support & Peers (six items);
(viii) School Environment (six items); (ix) Bullying
(three items); and (x) Financial Resources (three items)(12).
A 5-point Likert-type scale is used to assess either the
frequency (‘never’/‘seldom’/‘quite often’/‘very often’/
‘always’) or the intensity (‘not at all’/‘slightly’/‘moderately’/
‘very’/‘extremely’) of certain behaviours, feelings or atti-
tudes based on the recall period of 1 week(15). In the
KIDSCREEN-10, ten items from the KIDSCREEN-52 are
derived that measure global HRQOL; these are displayed
in Table 1. Rasch scores were computed for each dimen-
sion and were transformed into T values with a mean of 50
and an SD of 10, whereby higher scores indicate better
HRQOL and well-being(16). Published paediatric HRQOL
inventory Dutch reference data of the KIDSCREEN-52 and
KIDSCREEN-10 questionnaire were used for sex- and age-
specific (8–11 years and 12–18 years) comparisons(16).
This reference group contains data of 1595 Dutch children
aged 8–18 years from different areas in the Nether-
lands(16). The distribution of weight groups is comparable
to the general Dutch population with 1407 (88·2 %)
normal-weight children, 159 (10·0 %) overweight and
twenty-nine (1·8 %) obese children(2).

Physical examination
Height was measured with a standardized stadiometer.
Weight and body composition were measured in the
fasting state, wearing light clothing, standing barefoot on

Table 1 Items of the KIDSCREEN-10†

1. Have you felt fit and well?
2. Have you felt full of energy?
3. Have you felt sad?
4. Have you felt lonely?
5. Have you had enough time for yourself?
6. Have you been able to do the things that you want to do in

your free time?
7. Have your parent(s) treated you fairly?
8. Have you had fun with your friends?
9. Have you got on well at school?
10. Have you been able to pay attention?

†The ten self-reported items of the KIDSCREEN-52 that measure global
health-related quality of life.
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metal foot-plates while holding the handles of the bio-
impedance analyser (model BC-418; Tanita Europe,
Amsterdam, The Netherlands), which measures weight to
the nearest 0·1 kg and calculates estimates of fat percentage
and fat (free) mass(17). BMI and waist circumference were
standardized according to sex and age using Z-scores, the
SD score according to Dutch reference values(18,19). Pubertal
stage was assessed according to the Tanner staging(20).

Definitions
Ethnicity was defined as Caucasian if both parents were
Caucasian, and Moroccan or Turkish in the case that both
parents were from that specific country. Ethnicity was
defined as African Surinamese when both parents were
from Suriname and originally of African descent. All other
ethnicities or children with mixed ethnicities were col-
lected as ‘mixed’. Family structure was derived from the
proxy KIDSCREEN-52 questionnaire where marital status
and home situation were reported.

Statistical analysis
Substitution of missing values and calculation of the sub-
scale scores were performed according to the KIDSCREEN
manual(16). In the KIDSCREEN self-reports, 221 values were
missing, a percentage of 1·4 %. In the parent-proxy reports
720 values were missing, a percentage of 6·0 %. Differences
between the reference group and the study group were
tested with independent t tests. Paired-sample t tests were
conducted to compare self- and parent-proxy reported
HRQOL. Pearson correlations were used to explore the

relationships between BMI Z-score and HRQOL subscales.
Effect sizes, d, were calculated employing the estimated
marginal means (meansample – meanreference/SDpooled) and
were interpreted as small (0·20–0·50), moderate (0·51–0·80)
or large (>0·80)(21). Variables with a skewed distribution
were log-transformed before analysis.

Stepwise multiple regression analysis was used to test
associations between the five self-reported subscales most
often impaired in obese children (dependent variable)
with respectively BMI Z-score, waist circumference Z-
score and fat percentage (independent variables), with
adjustment for the confounding variables of sex, age and
family structure. A P value of <0·05 was considered sig-
nificant. We did not correct for multiple testing because of
the exploratory nature of the study. Effect modification
was tested by including product terms into the regression
models, where P< 0·1 was considered significant. Statis-
tical analyses were conducted using the statistical software
package IBM SPSS Statistics version 21·0.

Results

Sample characteristics
In total, eleven children were excluded; nine did not have
sufficient understanding of the Dutch language, one child
was diagnosed with a genetic syndrome and one child had
a developmental disability. Therefore, inclusion criteria
were met by 308 of the 319 children and adolescents
evaluated in the obesity out-patient clinic. Table 2 shows
the baseline characteristics. The mean BMI was 30·1
(SD 5·3) kg/m2, which corresponded to a mean BMI

Table 2 Baseline characteristics stratified by sex among multi-ethnic overweight and obese children aged 8–18 years from an obesity
out-patient clinic, Amsterdam, the Netherlands, 2012–2013

Total (n 308) Boys (n 121; 39·4%) Girls (n 187; 60·6%)

Mean SD Mean SD Mean SD P value

Age (years) 12·5 2·56 12·5 2·40 12·6 2·66 0·792
BMI (kg/m2) 30·1 5·30 30·0 5·27 30·1 5·29 0·955
BMI Z-score 3·16 0·60 3·30 0·57 3·08 0·60 0·001
Waist circumference (cm) 97·8 14·3 99·9 14·5 96·3 14·0 0·037
Waist circumference Z-score 3·85 1·32 4·41 1·53 3·43 0·94 <0·001
Fat percentage 37·5 6·16 35·7 6·34 39·1 5·55 0·007
Global HRQOL score 44·9 5·04 44·8 4·94 44·9 5·12 0·869

n % n % n %

Ethnicity 0·248
Caucasian 40 14·9 20 18·5 20 12·4
Moroccan 73 27·1 22 20·4 51 31·7
Turkish 82 30·9 38 36·1 44 27·3
Surinamese 37 13·8 14 13·0 23 14·3
African 22 7·14 5 4·13 17 9·09
Mixed 57 18·5 21 17·4 36 19·3

BMI category† <0·001
Overweight 23 7·47 7 5·79 16 8·56
Obesity 98 31·6 25 20·5 73 38·8
Morbidly obese 187 61·0 89 73·8 98 52·7

HRQOL, health-related quality of life.
Differences tested by independent-samples t test or χ2 test.
†Overweight, BMI Z-score= 2·1–2·3; obesity, BMI Z-score= 2·3–3·0; morbidly obese, BMI Z-score >2·3.
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Z-score of 3·2 (SD 0·6). Mean age was 12·5 (SD 2·56) years.
There were no sex-specific differences with respect to
baseline data, except that girls had a higher fat percentage,
while boys had higher BMI and waist circumference
Z-scores (Table 2). BMI Z-score was significantly lower in
Caucasian children compared with ethnic children (mean 3·0
(SD 0·6) v. 3·2 (SD 0·6), P=0·045). There were no
differences between primary-school children and high-
school children with respect to BMI Z-score, waist
circumference Z-score, fat percentage and ethnicity (data not
shown). In total, 213 parent(s)/guardian(s) of the included
children completed the proxy questionnaire. The children
represented by a parent-proxy report were younger than the
children without parent-proxy reports (mean age 12·2
(SD 2·4) v. 13·2 (SD 2·8) years, P=0·005). There were no
differences in mean BMI Z-score, waist circumference
Z-score, fat percentage, HRQOL, sex, ethnicity or school
between children with and without parent-proxy reports.

Health-related quality of life

Self-report
Overweight and obese children reported significantly
lower HRQOL in the subscales of Physical Wellbeing and
Self-Perception compared with age- and sex-matched
Dutch reference values (Tables 3 and 4).

Children aged 8–11 years showed impairments in the
HRQOL subscales Moods & Emotions and Autonomy. Girls
in this age group were bullied more often than the reference
group, while this was not evident in boys. The high-school
children (aged 12–18 years) reported higher scores in
School Environment compared with the reference group.
The highest reductions in all groups were observed in the
subscales Physical Wellbeing and Self-Perception.

Parent-proxy report
Of the 213 parents, 150 were mothers (70·4 %), forty-seven
were fathers (22·1 %) and sixteen were others such as an
aunt or grandparent (7·5 %). Parent(s)/guardian(s) repor-
ted significantly lower HRQOL scores for their overweight
and obese children in the HRQOL subscales Physical
Wellbeing (45·9 v. 54·0, P< 0·001) and Self-Perception
(45·3 v. 51·7, P< 0·001) compared with age- and sex-
matched Dutch proxy reference values (data not shown).

For children aged 8–11 years, the parent-proxy ques-
tionnaires showed impairments in the HRQOL subscales
Autonomy (50·6 (SD 8·3) v. 55·2 (SD 7·5), P= 0·001) and
Social Support (50·8 (SD 10·3) v. 54·3 (SD 8·2), P= 0·018)
and for 8–11-year-old girls lower scores for Moods &
Emotions (45·1 (SD 11·5) v. 49·3 (SD 9·4), P= 0·009), com-
pared with the reference group.

Parents of high-school children (aged 12–18 years)
reported that their children were bullied more often than
the reference group (44·1 (SD 12·5) v. 47·8 (SD= 10·9),
P= 0·030) and reported higher scores on the subscales
School Environment (54·6 (SD 11·4) v. 50·9 (SD 9·2), Ta
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P=0·025) and Psychological Wellbeing for boys (55·5
(SD 11·5) v. 52·2 (SD 9·7), P= 0·046), compared with the
reference group. The parent(s)/guardian(s) of 12–18-year-
old girls reported reductions in Autonomy score compared
with the reference group (50·8 (SD 10·6) v. 53·5 (SD 8·3),
P= 0·046). There was no difference in parent-proxy scores
for any of the subscales between ethnic groups.

Comparisons and correlations of self- and parent-
proxy reported health-related quality of life
Figure 1 shows the differences between the self- and
parent-proxy reported HRQOL for the ten subscales and
global HRQOL. On the subscales Physical Wellbeing,
Moods & Emotions and Bullying, parents reported
significantly worse HRQOL compared with self-report
(Fig. 1).

There were significant correlations between self- and
parent-proxy reported scores on the subscales Physical
Wellbeing (r= 0·191), Self-Perception (r= 0·149), Parent
Relations & Home Life (r= 0·207), Social Support
(r= 0·306), School Environment (r= 0·204) and Bullying
(r= 0·339).

Correlations of health-related quality of life and
measures of obesity
In univariate analyses, the subscale Physical Wellbeing was
significantly correlated with BMI Z-score (r=− 0·123,
P= 0·033) and fat percentage (r=− 0·303, P= 0·030). The
subscale Self-Perception showed significant correlations
with BMI Z-score (r=− 0·123, P= 0·033) and fat percentage
(r=− 0·354, P= 0·001). Autonomy was correlated with fat
percentage (r=− 0·252, P= 0·014). There were no correla-
tions between ethnic groups and any of the HRQOL
subscales.

Regression analyses
In linear regression analyses, a significant interaction term
of BMI Z-score and ethnicity was found. Therefore,
regression analyses were performed separately for the
ethnic minorities and Caucasian children. No significant
associations were found in the ethnic minorities group;
however, in Caucasian children there were significant
associations for respectively lower scores on the subscales
Moods & Emotions (β= − 3·982, 95 % CI −6·846, −1·118,
P= 0·009), Self-Perception (β= − 2·698, 95 % CI −4·884,
−0·512, P= 0·018) and Bullying (β= − 3·757, 95 % CI
−6·668, −0·846, P= 0·014) with higher BMI Z-score, all
after adjustments for age, sex and family structure.

Lower scores on the subscale Physical Wellbeing were
significantly associated with higher waist circumference
(β= − 0·023, 95 % CI −0·41, −0·05, P= 0·014) in multi-
variate analysis with adjustments for age, sex and family
structure. In multivariate analyses, Self-Perception was
associated with age and sex. School Environment wasTa
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associated only with age, not with sex or family structure
(data not shown).

In multivariate analyses, the association of Physical
Wellbeing with fat percentage was lost (β=−0·076, 95 %
CI −0·163, 0·010, P=0·081) after adjustment for age, sex and
family structure. There was a significant negative association
of Self-Perception with fat percentage (β=− 0·054, 95 %
CI −0·106, 0·002, P= 0·041) and of Autonomy with fat
percentage (β=−0·091, 95 % CI −0·173, 0·009, P=0·030).

Discussion

The present study is the first to determine HRQOL in
obese Dutch children across different ethnic subgroups.
We found that treatment-seeking obese multi-ethnic chil-
dren aged 8–18 years experience significantly worse
HRQOL, and specifically in the subscales Physical Well-
being and Self-Perception, compared with the Dutch
age- and sex-matched reference population. These find-
ings are supported by previous studies in overweight and
obese children(9,10,22,23) including one study in eighty
Dutch severely obese children (BMI Z-score ≥3·0 or BMI
Z-score ≥2·3 with co-morbidity) using the EuroQol self-
reported questionnaires(22). Surprisingly, we did not find a
relationship between the severity of obesity measured by
increasing BMI Z-score, waist circumference Z-score and
fat percentage and global HRQOL. However, the subscale
Physical Wellbeing was negatively correlated with BMI
Z-score, waist circumference Z-score and fat percentage.
Several other studies have found a significant relationship
between waist circumference and impaired QOL in both
adults(24) and children(25,26). It is well known that

overweight and obese children experience less physical
well-being compared with lean children due to obesity-
related complaints such as shortness of breath during
exercise, joint pain and a low physical fitness level(27,28).
Low self-perception could be caused by the stigma of
childhood obesity and the concomitant dissatisfaction with
their appearance(29). Indeed, children in this cohort
reported the constant desire to change their body and
envied other children’s physique, and children with a
higher fat percentage reported significantly lower scores
on the subscale Self-Perception, which could not be
attributed to confounding factors such as age, sex and
family structure.

Sociodemographic factors may be important in QOL.
However, we did not find significant disparities in sub-
scales of HRQOL between Caucasian children and obese
children of Turkish, Moroccan, Surinamese or African
descent in either the self- or parent-proxy reported scores.
This is comparable with Wallander et al., who found no
differences in QOL in 4824 Caucasian, Afro-American and
Hispanic school children (mean age 11·2 years, 46 %
overweight or obese)(11). In contrast, several other studies
did find significant differences in QOL among ethnic
groups(9,12,30). Trevino et al. showed that QOL in 4979
sixth graders in the USA was better for Afro-American than
for Caucasian children, even after adjustment for BMI
Z-score(30). This is in concordance with a Dutch study that
found higher scores on several HRQOL subscales in fifty-
five non-Dutch children compared with 3172 children of
Dutch origin aged 5–6 years(12) and Fallon et al. who
reported that being overweight has more impact on QOL
in white compared with black adolescents(9). We found an

Global HRQOL

Physical Wellbeing

Psychological Wellbeing

Moods & Emotions

Self-Perception

Autonomy

Parent Relations & Home Life

Social Support & Peers

School Environment

Financial Resources

Bullying

20 30 40 50 60

T values based on Rasch scores 

*

**

***

**

Fig. 1 Self-reported ( ) and parent-proxy reported ( ) health-related quality of life (HRQOL) scores, global and across the
subscales of the KIDSCREEN questionnaire, among overweight and obese children aged 8–18 years and their parents from an
obesity out-patient clinic, Amsterdam, the Netherlands, 2012–2013. Differences tested by paired-samples t tests: *P< 0·05,
**P< 0·01, ***P< 0·001
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ethnic-specific negative correlation between the HRQOL
subscales Moods & Emotions, Self-Perception and Bullying
and BMI Z-score, even after adjustment for confounding
factors such as age, sex and family situation. These cor-
relations were present in Caucasian children, although not
in the other ethnic groups, therefore suggesting a different
pattern of the relationship between HRQOL and BMI
Z-score in Caucasian children. Perhaps the severity of
obesity has more impact on Caucasian children due to
different cultural interpretations of (over)eating and
(childhood) obesity(31).

In confirmation of our hypothesis and other stu-
dies(13,14,32), parents reported their obese children to have
worse HRQOL than indicated by the self-reported scores of
the obese children on the global HRQOL scale and the
subscales Physical Wellbeing, Moods & Emotions and
Bullying. It is not entirely clear why parents report lower
HRQOL scores than their children. One of the hypotheses is
that parents struggling with overweight or obesity them-
selves assign their own stress and difficulties to the QOL of
their children(32). In a broader sense, Steinsbekk et al.
indeed showed that the parent-reported QOL of obese
children was attributable to the high levels of psycho-
pathology of the parents themselves(14). However, since
parents have such a big influence on children’s behaviour,
we believe intervention programmes aiming to improve
HRQOL should be directed to both parents and children.

The literature shows that obese school-aged children
are more likely to be a victim of bullying behaviour than
their normal-weight peers(33). Indeed, we did find sig-
nificantly lower bullying scores in obese girls aged 8–11
years compared with their age- and sex-matched refer-
ence. This is troubling, because bullying too often leads to
violence, low self-esteem, depression and even suicide(33).
Therefore, school-based anti-bullying intervention coun-
sellors should be aware of high-risk groups such as these
girls because they are in need of a safe environment.
Surprisingly, both self- and parent-proxy report showed a
higher score on the subscale of School Environment for
overweight and obese high-school children. The questions
in this subscale include ‘Have you enjoyed going to
school?’ and ‘Have you got along well with your teachers?’
This high score could be caused by less social contact with
peers, as we did find significantly more bullying in girls
aged 8–11 years compared with the reference group and a
significant association between BMI Z-score and bullying
in Caucasian children. Therefore, we hypothesize that
these children might spend more time studying and build a
better relationship with their teachers.

The strength of the present study is the determination of
HRQOL in a large sample of multi-ethnic children in
Northern Europe. Unlike previous studies, our study
measured children’s weight and height directly and
employed standard HRQOL scales. However, we have to
acknowledge several limitations. The observational design
prevents us from examining causal effects of BMI Z-score

on HRQOL. Selection bias may have occurred since par-
ticipants were referred to a paediatric obesity out-patient
clinic in Amsterdam. Our findings cannot be generalized
to the larger group of obese children seen or treated
by general health practitioners in smaller cities in the
Netherlands. In Amsterdam, 34·9 % of the population is of
non-Western descent; this is in contrast to other regions of
the Netherlands where generally 12 % of the population is
of non-Western descent(3). In our study sample the
majority of the non-Western children were of Turkish or
Moroccan descent (58 %) and only 15 % of the total cohort
was Caucasian. Moreover, we did not have data to
determine socio-economic status. Also, other factors could
have influenced QOL such as conflicts in the family,
mental or physical illnesses of parents or financial pro-
blems. It is recommended that epidemiological and
longitudinal trials regarding obesity and its treatment add
HRQOL as a critical end point. Since the correlations of the
KIDSCREEN-52 were relatively low, an obesity-specific
HRQOL questionnaire is preferable since this has a higher
specificity for obesity-related QOL.

To conclude, treatment-seeking obese children had
significantly worse HRQOL, specifically physical well-
being and self-perception, compared with the Dutch age-
and sex-matched reference population in both self- and
parent-proxy reported HRQOL questionnaires. We believe
intervention programmes aiming to improve HRQOL
should be directed to both parents and children, while
ethnic-specific programmes to enhance HRQOL seem of
less importance.
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