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Abstract

Background: Health-related quality of life (HRQol) is reduced in obese children and adolescents, especially in clinical
samples. However, little is known regarding the HRQoL of moderately overweight youth. Moreover, several studies
have indicated perceived overweight as a critical factor associated with lower HRQoL. Our main objective was to
compare HRQoL between treatment-seeking overweight youth and the general adolescent population, whilst
separating the effects of treatment-seeking status and perceived weight from those of objective weight status.

Methods: We compared the HRQoL of a clinical sample of overweight youth (N=137 patients, mean age+se=11.24+0.15
years) with that of a representative population sample (N=6354, mean age=12.75+0.03 years). The population sample was
subdivided into groups based on measured and perceived weight status. We used hierarchical linear models to compare
HRQoL subscale scores (self- and parent-reported) between patients and population groups, adjusted for
sociodemographic characteristics and taking into account clustering of the population sample.

Results: The parent-reported HRQoL of the treatment sample was significantly lower than that of other overweight youth
perceived as too fat’ on two subscales: ‘self-esteem’ and ‘friends’ (effect sizes: d=0.31 and 0.34, respectively). On other
subscales, patients scored lower than adolescents perceived as having a ‘proper weight' by their parents. The patterns for
self-reported HRQoL in adolescents were different: patients reported higher self-esteem than other overweight youth feeling
'too fat’ (d=-0.39). Female patients also reported higher physical well-being (d=-048), whereas males scored lowest among all
compared groups (d=042-095). Patients did not differ from other overweight youth who felt ‘too fat' with respect to other
HRQoL dimensions. In general, lower HRQoL was primarily associated with a perceived, rather than actual, overweight status.

Conclusions: The treatment-seeking status of overweight youth was notably associated with low social well-being, which
may therefore be the main motive for seeking treatment. Other HRQoL domains were not consistently reduced in
treatment-seekers. Our results further indicate that perceived overweight rather than actual overweight impacts HRQoL in
youth with a modest excess weight. These results have implications for interventions in overweight youth and in individuals
who are dissatisfied with their weight.

Trial registration: ‘Obeldicks light' is registered at clinicaltrials.gov (NCT00422916).
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Background

Obesity and overweight pose an increasing health prob-
lem in most industrialized countries [1-3]. The recent
German Health Interview and Examination Survey for
Children and Adolescents (KiGGS) reveals that 8.7% of
children and adolescents aged 3-17 years meet the na-
tional definition of being overweight, and an additional
6.3% are classified as obese [4]. Compared with reference
populations from the 1980s and 1990s, the prevalence of
pediatric overweight and obesity in Germany has in-
creased by approximately 50% [4].

The psychosocial consequences of excess weight in
childhood are of specific concern, as being overweight is
strongly stigmatized in Western society [5,6]. Because
limitations in well-being may not be associated with
clinical diagnoses but do impact many domains of every-
day life, a quality of life approach seems especially suit-
able for describing overweight youth in terms of
psychosocial functioning and well-being [7]. Health-
related quality of life (HRQoL) relates to the self-
perceived health of a person and consists of ratings of
well-being and functionality in important life areas, in-
cluding physical well-being/functioning, bodily symptoms,
emotional well-being, self-esteem, social functioning, and
family relations [8,9]. While disease-specific measures
focus on impairments due to a specific health condition,
generic HRQoL instruments enable comparisons between
different health conditions or with healthy subjects [10].

Impairments in different dimensions of HRQoL are
often associated with excess weight in adolescence
[10-13], and the magnitude of excess weight is negatively
associated with HRQoL [10,14,15], with HRQoL values
of overweight youth lying between those of normal-
weight and obese adolescents.

HRQoL seems especially impaired in overweight or obese
youth seeking treatment, and this may be one motive for
treatment-seeking. Some studies show marked differences
in HRQoL between treatment-seeking and population-
based samples of obese youth [16-18]. However, most of
the available results were obtained from extremely obese
individuals. In addition, some studies mixed up weight sta-
tus with treatment-seeking status by comparing clinical
samples of obese individuals with normal-weight controls;
therefore, it remains unclear to what extent impairments
are related to the weight of clinical samples instead of
treatment-seeking status. Furthermore, a reduction in
HRQoL of clinical samples seems directly related to the in-
tensity of intended treatment, as well as BMI [14,19-21], so
that results reported for obese clinical samples may not
generalize to overweight patients presenting for outpatient
training. Moderately overweight youth are a largely ignored
group in the treatment literature. From a public health per-
spective, they should receive more attention, since it seems
preferable to prevent further weight gain in this (large)
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group than to treat more extreme excess weight that has
already entailed adverse health effects. To facilitate adapta-
tion interventions to the specific needs of this target group,
more needs to be known about specific aspects of well-
being that may be impaired.

A factor that was also rarely accounted for when com-
paring overweight treatment samples to the general
population is perceived weight status. Based on KiGGS
data, Kurth and Ellert [22] reported that HRQoL pre-
dominantly varied with the subjectively perceived, rather
than objectively measured, weight status. However, this
association was only investigated in obese adolescents.
International studies also revealed that associations be-
tween being overweight or obese with mental health or
psychological well-being were explained by perceived
weight or body dissatisfaction in adolescents [23-25].
This finding points to perceived weight as a critical fac-
tor to consider when investigating associations between
weight and well-being in children and adolescents.

In the present study, we focused on moderately over-
weight but not obese children and adolescents and ana-
lyzed whether treatment-seeking overweight youth
exhibit impairments in HRQoL similar to those found in
clinical samples of obese children and adolescents. Since
in children and adolescents treatment decisions may in
large parts depend on parents’ perceptions, both self- and
proxy-reported HRQoL were examined. While self-
reported HRQoL may be more valid in terms of subjective
well-being, parent-perceived HRQoL may impact more on
treatment decisions.

Our main objectives were a) to describe the self-reported
and parent-reported HRQoL of treatment-seeking moder-
ate overweight youth, b) to compare it with the HRQoL of
same-aged youth from the general population differenti-
ated by objective as well as perceived weight status, and c)
to explore possible sociodemographic moderators of
HRQoL differences due to treatment status.

We expected a lower HRQoL in patients compared to
overweight youth of the general population especially in
terms of proxy-reports. We also supposed that patients
would be more similar to other youth perceived as too
fat than to those perceived as having a proper weight.
Since knowledge on moderately overweight children and
adolescents is sparse, we did not formulate hypotheses
concerning specific aspects of HRQoL.

Methods

Samples and procedures

A clinical sample of overweight youth participating in
the ‘Obeldicks light’ intervention study was compared
with a population sample of similar age from the nation-
ally representative German Health Interview and Exam-
ination Survey (KiGGS) [26]. Comparisons between
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these samples were possible because identical instru-
ments were used to collect the data of interest.

Treatment sample

We recruited our sample from a study that aimed to
evaluate the training program ‘Obeldicks light’ in terms
of weight reduction, nutrition, physical activity, and
HRQoL. ‘Obeldicks light' is a six-month outpatient
training program for overweight but not obese children
and adolescents offered at two clinics in North-Rhine
Westphalia in the West of Germany. The study was
designed as a randomized controlled trial (RCT) with a
waiting list control group to assess the effects of the
training program on weight reduction and secondary
outcomes. Participants were recruited mainly by local
media and pediatricians. Details of the intervention and
RCT are described elsewhere [27,28].

In the present analyses, we used baseline data from all
eligible boys and girls who enrolled in the treatment
program between January 2007 and August 2010 (here-
after also referred to as ‘patients: N=137; including
N=66 participants of the RCT, N=19 participants of a
pilot study, and N=52 enrolled after the recruitment
period for the RCT). To be included in the study, chil-
dren had to be between 8 and 16 years old, overweight,
apparently healthy and not be taking any medication.
Overweight was defined as a BMI >90th percentile and
<97th percentile, according to German percentiles [29].
All reported baseline measures were obtained at the
study locations after enrollment in the study and before
randomization and treatment administration.

The local ethics committee of the University of Bremen
approved the study. Written informed consent was
obtained from all subjects and their parents before the
beginning of the study.

KiGGS

A total of 17,641 boys and girls aged 0-17 years and their
parents participated in the survey from May 2003 to
May 2006. The aims and methodology of the survey are
described in detail elsewhere [30]. In brief, a stratified
multistage probability sample representative of this age
group in Germany was obtained: First, a stratified sam-
ple of 167 German communities was drawn and second,
invited participants were randomly sampled from local
population registries of these communities. The survey
was announced in local media, and parents of the se-
lected children were invited to participate by letters. The
overall response rate was 66.6%. In the 167 local study
centers (sample points), boys and girls and their parents
responded to different versions of a questionnaire, and
children were physically examined by a study team led
by a physician. The study was approved by the Charité/
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Universitdtsmedizin Berlin ethics committee and the
Federal Office for the Protection of Data.

The present analyses are restricted to the subsample of
8-16-year-olds (N=9076) because this age range was cov-
ered by both studies included in our comparisons. Of
this sample population, underweight individuals and
those with missing or imprecise weight or height mea-
surements were excluded. Subjects with confirmed dis-
abilities, attention deficit hyperactivity disorder, or
diabetes were also excluded because these factors are as-
sociated with HRQoL and affected children would not
have been enrolled in the ‘Obeldicks light’ program. For
comparisons of HRQoL scores, only individuals with
perceived weights of ‘(far) too fat’ or ‘proper weight’
were included in the analyses. Figure 1 illustrates the se-
lection process of the population sample from the
KiGGS survey.

Measures

Sociodemographic measures

Socioeconomic status (SES) and ethnic background in
both samples were assessed by identical parent question-
naires. SES was based on parents’ education, occupation,
and household income, with higher values indicating a
higher status [31,32]. Regarding ethnicity, children
whose parents were both immigrants or of non-German
citizenship and those who were immigrants themselves
and had at least one parent of non-German descent were
classified as immigrants [33] and compared with chil-
dren of German descent. Parents were asked who com-
pleted the questionnaire. Because the mother completed
the questionnaire in most cases, a binary variable
‘mother vs. other caregiver, was created. Other parame-
ters considered were age and gender.

Weight-related measures

In both samples, standing height was measured to the
nearest centimeter using a rigid stadiometer. Weight was
measured, with the subjects in their underwear, to the
nearest 0.1 kg using a calibrated balance scale. Body mass
index (kg/m?) reference data for German children were
used [30] to classify children as normal-weight (10th-<90th
percentile), overweight (90th-97th percentile) or obese
(>97th percentile). Children with a BMI <10th percentile
(‘underweight) were excluded from the analyses.

Because the BMI of the parents may impact their
HRQoL judgments [34], the BMI of the proxy-rater was
also considered when assessing the parent-reported
HRQoL. The BMI values of the mother and father were
calculated based on their self-reported weight and
height. When the questionnaire was filled out by
both parents, the mean BMI of the mother and father
was used.
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N =9076
8-16-year-olds

» N =729 underweight

> N =195 disability

!

N =7665
8-16-year-olds
(parents’ model)

!

Excluded from parents’ model:
> N = 1043 (far) too thin

N = 268 missing perceived

weight

Excluded from parents’ model:

N =6354 - N = 14 obese/perceived proper
weight
N =41 HRQoL information
l completely missing
N =6299

(final population sample
for parents’ model)

hyperactivity disorder.

Excluded:

N = 44 missing height or
weight information

Excluded: confirmed diagnosis

N =436 ADHD
N =7 diabetes

Excluded from adolescents’

I model:
N =482 (far) too thin

N =59 missing perceived weight

N =5031
11-16-year-olds
(adolescents” model)

!

Excluded from adolesc. model:

N =4490 —p N=5 obese/perceived proper
weight
N =31 HRQol information
—17 completely missing
N =4454

(final population sample
for adolescents’ model)

Figure 1 Study flow chart for the selection of the analyzed population sample from the KiGGS study. Note: ADHD: attention deficit

To assess perceived weight status in the KiGGS study,
parents and adolescents (> 11 years of age) were asked
whether they thought of the child as ‘far too thin; ‘a bit
too thin, ‘proper weight, ‘a bit too fat, or ‘far too fat’. Be-
cause very few overweight or obese children were rated
as too thin, we limited our analyses to the categories of
‘proper weight’ and ‘(far) too fat’ (see Figure 1). The ex-
treme categories were substantially less common (‘far
too fat’ indicated by 4.3% of parents and 8.7% of adoles-
cents, respectively). Because of resulting small group
sizes, the categories ‘a bit too fat’ and ‘far too fat’” were
combined. In the Obeldicks light study, parents rated
their child’s weight in an analogous manner.

Health-related quality of life (HRQolL)

HRQoL was measured by age-specific self-report and
parent proxy versions of the revised German KINDL-R
questionnaire [35,36]. The KINDL is a generic HRQoL
measure that distinguishes six dimensions of HRQoL
with reference to the past week: physical (e.g., T felt ill’)
and emotional (e.g., ‘I had fun and laughed a lot’) well-
being, self-esteem (e.g., I was proud of myself’), family
(e.g., T got along well with my parents’), friends (e.g., ‘I
got along well with my friends’), and school (e.g., Doing
the schoolwork was easy’). Each dimension is measured
by four items and transformed to a score in the range of
0 (lowest HRQoL) to 100 (highest HRQoL). HRQoL
was proxy-rated by parents in both studies. In the
KiGGS study, self-report measures were only available
for adolescents 11 years old and older. Self-reported
values were therefore only compared between adoles-
cents aged 11-16 years.

KINDL-R showed acceptable reliability and validity in
different applications, including the KiGGS study
[15,37,38]. For the treatment sample, internal consisten-
cies of the subscales varied from a=0.42-0.76, with the
lowest reliability found for the friends subscales, and
values of a<0.70 were obtained for the self-reported and
proxy-reported emotional well-being and school sub-
scales, as well as for the parent-reported self-esteem and
self-reported physical well-being subscales.

Statistical analyses

Data screening and missing values

The percentage of missing values was well below 5% for
each analyzed predictor in the selected sample. No cases
had missing age information. Missing values for SES and
parental BMI were imputed by the MVA regression
method in SPSS 20.0 (IBM Corporation, Somers, NY,
USA), using all potential variables of the final analyses as
predictors of the imputed values.

Completed data were screened for distributional as-
sumptions. In general, HRQoL values deviated from a nor-
mal distribution. All analyses were therefore rechecked
after performing a normalizing transformation. Because
the results derived from the transformed values were very
similar to those from raw values and the inferences were
the same, for ease of interpretability, only the results of
the untransformed values are reported.

Descriptive statistics

Descriptive statistics for the sociodemographic measures
and weight status of both samples were compared using
independent t-tests and chi-square tests. The means and
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standard errors of HRQoL subscale scores were com-
puted for groups distinguished by objective and per-
ceived weight status. All descriptive statistics were
computed using the ComplexSamples procedures of the
SPSS software, taking into account the clustering and in-
dividual case weighting of the survey.

Main analyses: Group comparisons of patients with
population groups

To compare HRQoL scores of the treatment sample
with those of different groups from the KiGGS sample,
three-level hierarchical linear regression models were an-
alyzed with the software HLM 6.08 (Scientific Software
International, Skokie, IL, USA) with HRQoL subscale
scores (level 1) nested in subjects (level 2) nested in sample
points (level 3). In the treatment sample each person was
considered as one sample point. This procedure allowed us
to maintain sampling information while simultaneously
analyzing the groups in a comparable manner. All predic-
tors were measured at the subject level (level 2). One
model was computed to compare parent-proxy-reported
HRQoL scores between the entire sample population, and
one model was computed to compare the self-reported
scores between the 11-16-year-olds.

The objective and perceived weight statuses were com-
bined to form the comparison groups within the popula-
tion sample. For this purpose, in the parents’ model the
weight status as perceived by parents was used, and the
self-reported perceived weight was used in the children’s
model. Because there were very few obese children per-
ceived as having a ‘proper weight; this group (N=14 in
the parents’ model and N=5 in the children’s model) was
excluded (see Figure 1).

The ‘group’ variable comparing patients with object-
ive/subjective weight groups of the general population
was recoded into five dummy variables used to compare
each of the population groups with the treatment sample
(as the reference group).

Since previous studies have used either normal-weight
or overweight comparisons groups without considering
perceived weight, for commensurable results additional
comparisons were performed to compare patients with
a) overweight and normal-weight youth from the general
population (perceived ‘proper weight’ and ‘too fat’ com-
bined) and b) youth from the general population per-
ceived as ‘too fat’ (normal-weight, overweight, and obese
combined).

Included as covariates were gender, age, immigration
status, SES, and BMI z-score. In the parent model, the
effects of the reporting person (i.e., the mother vs. an-
other caregiver) and the BMI of the proxy-rater were
also analyzed®.

HRQoL intercepts were allowed to vary between sam-
ple points, while group and covariate effects were fixed
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to be the same for all sample points. The error variance
at level 1 was fixed to allow for estimation. To adjust
KiGGS data for deviations from representativeness re-
garding age, gender, region, and nationality, cases were
weighted at the subject level. Robust standard errors
were obtained for all model parameters.

Effect sizes (d) for the comparisons with the treatment
sample were computed as the model-predicted mean
difference divided by the person-level standard deviation.
The results were classified as small (0.20), medium
(0.50) or large (0.80).

Results

Descriptive statistics

Table 1 describes both samples in terms of sociodemographic
and anthropometric measures, as well as perceived weight
status. There were no differences between the samples with
regard to socioeconomic status or proportion of mothers
as proxy-raters. However, the proportions of females and

Table 1 Description of the sample - KiGGS vs. treatment
sample groups

KiGGS sample Obeldicks light p-value
(8-16 years) treatment
sample

N 6354 (unweighted) 137
% female 530 62.8 <0.01
% adolescents (= 11 305 526 <0.001
year olds)
Age: M (se) 12.75 (0.03) 11.24 (0.15) <0.001
% HRQoL proxy- report  83.7 814 ns.
by mother
Proxy BMI: M (s.e)) 25.28 (0.07) 2747 (0.32) <0.001
SES score: M (se) 11.60 (0.10) 11.12 (0.34) ns.
BMI z-score 0.53 (0.01) 1.62 (0.01) <0.001
% immigrants 156 9.5 <0.05
Weight categories: <0.001
% normal-weight 79.1 -
9% overweight 11.9 100
% obese 9.0 -

Perceived weight status: parent-reported (N=6354 KiGGS, N=137
Obeldicks light)

% proper weight 70.8 0.7 <0.001
% a bit too fat 24.7 788

% far too fat 4.5 20.5

Perceived weight status: self-reported (N=4490 KiGGS)

% proper weight 473 -

% a bit too fat 440 -

% far too fat 8.7 -

Note: p-values are based on independent samples t-tests for continuous
variables and x2 tests for categorical variables. n.s. = not significant (p>0.05);
s.e. = standard error.
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adolescents were higher in the treatment sample than in
the population sample, while the proportion of immigrants
was significantly lower. The treatment sample was also sig-
nificantly younger on average, and their parents self-
reported significantly higher BMIs. As expected, patients
had a higher BMI z-score than the general population, and
all were overweight. With nearly all of the patients’” weight
rated as ‘(far) too fat; the perceived weight also significantly
differed between the samples. Because there was almost no
variation in this group perceived weight was not differenti-
ated within the treatment sample.

The mean HRQoL scores of girls and boys in the com-
pared groups and the entire KiGGS sample are displayed
in Table 2.
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Worth remarking, HRQoL differences between over-
weight and normal-weight children within the perceived
weight categories seemed rather small. Furthermore,
the differences between obese and overweight youth
who were rated as ‘too fat’ were generally small in
relation to the differences between perceived weight
categories. These patterns were similar between boys
and girls.

Hierarchical model of parent-reported HRQoL

Table 3 shows the results of the final three-level model of
parent-reported HRQoL scores. The main results are the
fixed effects for the group comparison of patients with ob-
jective/subjective weight groups from the population

Table 2 Descriptive statistics for the HRQoL subscale scores in the compared objective/perceived weight groups in the

population and the treatment sample (mean; standard error)

Population Normal-weight/  Overweight/ Normal-weight/  Overweight/ Obese/ Treatment
mean’ proper weight proper weight  too fat too fat too fat sample
Parent proxy-reported HRQoL (8-16 years old)
N = 9076 * N=4294 N=149 N=688 N=660 N=549 N=137
Physical well-being boys  77.84;0.29 80.86; 0.39 80.05; 1.95 75.25;1.22 76.70; 1.03 7417,122  75.80; 240
girls  74.50; 033 76.30; 0.43 7860; 1.93 72.25;1.13 71.35; 1.05 68.53; 1.17  74.08; 2.01
Emotional well-being  boys  80.09; 0.22 81.76; 0.27 82.18; 1.54 78.79; 0.88 79.21; 098 80.02; 0.83  76.04; 2.11
girls  80.03; 0.25 81.38;0.31 84.12;1.63 78.07; 0.97 78.06; 0.82 77.10;1.04  7804; 1.55
Self-esteem boys  68.18; 0.26 69.73; 0.36 7211, 141 65.81; 0.97 67.21;1.04 6840, 095 6287;223
girls 68.29; 0.25 69.60; 0.33 71.20; 1.93 65.63; 0.88 66.21; 1.04 6593;1.07 6323;1.77
Family boys  76.99; 0.25 78.25; 0.36 78.12;1.82 75.18; 0.93 77.38;0.88 79.35,095  77.04; 205
girls 77.69; 0.25 78.77; 034 77.63; 2.70 75.46; 091 76.75; 093 76.72; 116 7558; 1.61
Friends boys  77.56; 025 79.57;0.29 78.80; 1.91 76.29; 1.00 77.18; 0.90 76.52; 103  7141;232
girls ~ 77.15;0.24 78.39; 0.30 8142, 1.71 75.50; 0.78 74.37; 096 7335136 71.06; 130
School boys  73.78;027 75.73; 037 74.65; 1.52 71.94;,1.15 73.95; 1.15 7317;110  7207; 235
girls 75.77; 031 76.76; 0.39 73.60; 2.12 75.85; 1.07 76.24; 0.90 71.54,116  77.22;1.79
Children’s self-reported HRQoL (11-16 years old)
N = 5954 N=2063 N=62 N=1485 N=494 N=381 N=65
Physical well-being boys  74.50; 032 77.16; 0.44 79.83; 2.38 73.38; 0.74 72.99; 1.09 7150; 131 66.09; 3.76
girls 67.97; 040 72.10; 0.62 72.26; 3.56 65.22; 0.67 64.14; 1.21 65.36; 128  74.01; 243
Emotional well-being  boys  82.27;0.25 83.52;0.39 86.21; 1,61 81.67;0.55 80.82; 0.93 82.838,089  79.28;327
girls 80.75; 0.32 83.26; 045 85.61; 2.69 79.21; 0.57 80.18; 0.99 7843;136  8273;1.77
Self-esteem boys  60.11;0.38 61.81; 0.59 63.02; 2.81 58.76; 0.86 57.96; 1.29 56.56; 143 6042; 3.85
girls  55.85; 037 60.27; 0.60 65.90; 4.95 53.20; 067 52.71; 1.38 52.36;1.84  6157;225
Family boys  82.54;0.28 83.77; 047 89.31; 2.39 81.41; 0.67 82.45;1.17 8222;1.19  81.25; 2.69
girls  81.58;034 84.74; 0.58 79.74; 348 78.66; 0.61 79.58;1.12 8293;1.13  7873;284
Friends boys  7878; 0.32 80.63; 044 80.80; 2.18 78.82; 0.71 77.13;1.14 74.79;1.28  7199; 330
girls 76.83; 032 78.70; 0.49 77.68; 2.70 75.92; 0.54 75.65; 1.11 74.71;1.63  75.00; 2.21
School boys  66.57;0.38 69.29; 0.56 72.36; 3.04 64.66; 0.81 64.62; 1.25 63.84;143  66.20; 348
girls 66.33; 0.37 70.57; 0.64 74.61; 5.87 63.04; 0.59 64.05; 1.38 62.89; 1.88  68.26; 2.87

Note: T Based on the KiGGS sample before the exclusion of underweight and disabled boys and girls (8-16 years old for the analysis of parent-reported values

and 11-16 years old for the analysis of self-reported values).

$ N denotes group numbers; individual Ns may differ for different HRQoL scores due to missing values).



Table 3 Results of the three-level hierarchical linear regression model comparing parent proxy-reported HRQoL scores between patients and objective/
subjective weight groups from the general population

FIXED EFFECTS Coefficient Robust s.e. t-ratio Effect FIXED EFFECTS Coefficient Robust s.e. t-ratio Effect
size d* size d*

Physical well-being: Family:

Intercept 71494 1.550 46.121%% Intercept 74.971 1257 59.624***

Sex (male) 4.156 0420 9.895%** 0.26 Sex (male) -0.209 0413 —0.506 -0.01

Proxy not mother 2.348 0.655 3.586*** 0.15 Proxy not mother 1.523 0.602 2.529% 0.11

Immigrant -0.629 0.705 -0.893 -0.04 Immigrant 3.100 0.652 4.757%** 022

Aget -1.085 0.089 —12206%** -0.20° Aget —-0.588 0.075 —7.834%** -013°

SES scoret 0250 0.058 4.278*%% 0.09° SES scoret 01M 0.049 2.276% 005°

Group effects Multivariate hypothesis x> Group effects Multivariate hypothesis x> with robust s.e::

(ref.: Obeldicks light) with robust se. Xfys =114.521%* (ref.: Obeldicks light) X(dezs) =28512%**

Normal/proper 4.961 1.569 3.162%* 0.31 Normal/proper 3.203 1.269 2.525% 0.23

Normal/too fat 0.1 1.755 0.063 0.01 Normal/too fat -0.118 1418 —-0.083 0.01

Overweight/proper 5.925 2.088 2.837%* 037 Overweight/proper 2644 2.026 1.305 0.19

Overweight/too fat 0.553 1.684 0.328 0.03 Overweight/too fat 1.376 1.407 0978 0.10

Obese/too fat —1454 1.741 —-0.835 -0.09 Obese/too fat 2694 1.465 1.838 0.19

Emotional well-being: Friends:

Intercept 76469 1.260 60.679*** Intercept 70.093 1.198 58488***

Sex (male) 0.534 0357 1.496 0.04 Sex (male) 1.349 0357 3.778%** 0.10

Proxy not mother 0.489 0478 1.023 0.04 Proxy not mother 1.129 0.526 2.145% 0.09

Immigrant 0.222 0.574 0.387 0.02 Immigrant 0.631 0.665 0.948 0.05

Aget 0490 —0.065 —7.500%%* 0.12° Aget -0.216 0.072 —3.022** —-005°

SES scoret 0.131 0.040 3.291%* 0.06° SES scoret -0.130 0.045 —2.902** -006°

Group effects Multivariate hypothesis ¥ Group effects Multivariate hypothesis x? with robust s.e.

(ref.: Obeldicks light) with robust s.e. X{s =60.930%** (ref. Obeldicks light) Xeir—s) =101.758%**

Normal/proper 4.853 1.269 3.824%* 0.39 Normal/proper 8.104 1214 6.674*** 061

Normal/too fat 1.549 1.392 1.113 0.12 Normal/too fat 5.045 1.327 3.800%** 0.38

Overweight/proper 6.377 1.719 3.710%%% 0.51 Overweight/proper 8.580 1.843 4.655%** 0.65

Overweight/too fat 1.957 1403 1.395 0.16 Overweight/too fat 4.505 1.379 3.266*** 034

Obese/too fat 2224 1427 1.558 0.18 Obese/too fat 3.650 1.487 2454 0.28

Self-esteem: School:

Intercept 62.218 1.395 44.609%** Intercept 74.993 1.354 55.384%%*

Sex (male) -0.195 0432 -0452 0.01 Sex (male) —2.258 0471 —4.796*** -0.16

Proxy not mother 1.265 0.934 1.354 0.09 Proxy not mother -1.927 0.773 —2492% -0.13
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Table 3 Results of the three-level hierarchical linear regression model comparing parent proxy-reported HRQoL scores between patients and objective/

subjective weight groups from the general population (Continued)

Immigrant
Aget
SES scoret

Interaction child
gender by proxy-rater

Group effects
(ref.: Obeldicks light)

Normal/proper
Normal/too fat
Overweight/proper
Overweight/too fat
Obese/too fat
RANDOM EFFECTS

Level 2:

Physical well-being
Emotional well-being
Self-esteem

Family

Friends

School

-0412 0.719 -0.573
-0.520 0073 —7.149%**
0.160 0.048 3.335%%%
2516 1.066 2.360%

Multivariate hypothesis x> with robust se.:
Xhites) =75.984%*%

7317 1.400 5.225%%%

3.341 1512 2.210%

9.319 1.832 5.087%**

4390 1.559 2.816%

5203 1552 3.353%*
Standard Variance Chi-square
Deviation component

16.059 257.895 1459059.004***
12538 157.210 884875.385%**
14322 205.109 1124020.870***
14.074 198.066 1119831.448***
13216 174672 988605.745%**
14354 206.030 1185310.926***

003
-0.11°
007°
0.18

0.51
0.23
0.65
0.31
0.36

Immigrant
Aget
SES scoret

Interaction child gender by proxy-rater

Group effects
(ref.: Obeldicks light)

Normal/proper
Normal/too fat
Overweight/proper
Overweight/too fat
Obese/too fat
RANDOM EFFECTS

Level 3:

Physical well-b