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A B S T R A C T

Background: In most childhood obesity interventions, disadvantaged groups are underrepresented, and
results are modest and not maintained. A long-term collaborative community-based approach is necessary
to reach out to children from multi-ethnic backgrounds and achieve sustainable behavior change, resulting
in sustained Body Mass Index-Standard Deviation Score (BMI-SDS) reductions. The objective is to determine
the effects of GO! on BMI-SDS and Health-Related Quality of Life (HRQoL) for children and adolescents having
overweight or obesity.
Methods: A prospective, longitudinal cohort study was used to collect two-year follow-up data from November 2014 to July 2019. Children and adolescents (4-19 years old) from the low socioeconomic status and
multi-ethnic district of Malburgen in the Dutch city of Arnhem were included. 178 children having overweight or obesity were recruited, with 155 children measured at baseline and after two years as a minimum,
while 23 were lost to follow up. Participants attending the program for over six months were deﬁned as completers (n=107) and participants attending the program for less than six months were deﬁned as non-completers (n=48). The child health coach (CHC) acts as a central care provider in the collaborative community
with healthcare providers from both medical and social ﬁelds. This coach coordinates, monitors and coaches
healthy lifestyles, while increasing self-management for both children and parents. This is done in a customized and neighborhood-oriented manner and provided by all the stakeholders involved in GO!. The main
outcomes are the change in BMI-SDS scores and HRQoL scores reported by participants.
Findings: After 24 months, completers showed a decrease in BMI-SDS of -0¢32 [95% CI: -0¢42, -0¢21], compared with -0¢14 [95% CI: -0¢29, 0¢01] for non-completers (adjusted for gender and ethnicity; P=0.036). While
25% suffered from overweight and 75% from obesity at the start, following the intervention 5% showed normal weight, with 33% overweight and 62% with obesity. HRQoL reported by participants improved over time,
showing no differences between completers and non-completers, gender and ethnicity after two years.
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Interpretation: Our results suggest that the GO! program might be effective in reaching out and reducing BMISDS for participants in a low socioeconomic status and multi-ethnic district over a two-year period. We
noticed also trends to beneﬁcial shifts in obesity grades. HRQoL improved regardless of the participation
rate, gender and ethnic background. In light of the study limitations, further studies are needed to corroborate our observations.
Funding: Dullerts-foundation, Nicolai Broederschap foundation, Burger en Nieuwe weeshuis foundation, Rijnkind foundation, Arnhems Achterstandswijken foundation, Menzis-foundation, the municipalities of Arnhem, Rheden, Overbetuwe and Lingewaard, the Association of Dutch municipalities, and Province of
Gelderland.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Research in Context
Evidence before this study
A structured search showed that healthcare research and health
services lately have increased interest in community coalitions,
which are collaborations between various stakeholders in a
community for joint action. However, despite progress in
understanding what community coalitions are and how they
work, little is known about the potential effectiveness and sustainability of this community-based approach for childhood
obesity prevention interventions.
Added value of this study
Clinically relevant and accessible community-based interventions
to prevent and treat childhood obesity involving low SES and
multi-ethnicity minority groups are rare and clearly needed. To
our knowledge, for the ﬁrst time we have demonstrated that the
novel, long-term collaborative community-based intervention program GO! is effective in signiﬁcantly reducing BMI-SDS in children
with overweight and obesity with a low SES living in a multiethnic
district. Moreover, this reduction was accompanied by beneﬁcial
shifts in BMI grade.
Implications of all the available evidence
Our data show the potential and importance of the collaborative community-based intervention program GO! in combating
and preventing childhood obesity particularly in areas with low
SES and multi-ethnicity. Policy makers and intervention creators should consider the importance of a collaborative community focusing on 1) the individual level, 2) the community level,
and 3) the neighborhood level when designing prevention
programs. In light of the study limitations, further studies are
needed to corroborate our observations.

with Dutch children [8]. It is well known that these groups regularly
face multiple problems [9]. As such, prevention and treatment programs should adapt to the situation of these disadvantaged groups [10].
Two systematic literature reviews demonstrate reductions in BMI-SDS,
though generally small and measured over the short term [11,12]. Speciﬁcally, disadvantaged groups are underrepresented and consequently,
programs do not reach their potential impact [13].
Healthcare research and health services have increased interest in
community coalitions, which are collaborations between different stakeholders in a community for joint action. However, despite progress in
understanding what community coalitions are and how they work, little
is known about the potential effectiveness and sustainability of this community-based approach for childhood obesity prevention interventions.
There is evidence demonstrating that creating collaborative, cohesive
networks of (health) professionals can beneﬁt the coordination of care
and the quality of care. It has also been suggested that social support
given by health professionals may have a limited effect, due to the nonreciprocal relationship between patients and professionals. However, the
presence of a key player, like a health coach, who acts as a connector to
transmit information, bridge groups and enables social and professional
interaction is assumed to be vital. As such and in order to reach these
groups, we developed the collaborative community-based program
‘Healthy on the Way!’ (‘Gezond Onderweg!’ (GO!)).
The GO! program identiﬁes, recruits and treats children who are
overweight or have obesity up to the age of 19 and their parents in
the Netherlands. The three key items of GO! are 1) the collaborative
community consisting of healthcare providers from both medical and
social ﬁelds, 2) the child health coach (CHC), as the central care provider at the heart of this network, and 3) the neighborhood-oriented
approach, involving all stakeholders in the direct environment of the
participants and their parents. This research aimed to study the effect
of the GO! program on long-term changes in BMI-SDS and HRQoL for
children living in a low SES and multi-ethnic district.
2. Methods
2.1. Research design

1. Introduction
The childhood obesity epidemic is one of this century’s most challenging public health issues [1]. To tackle this issue, a collaborative
community-based approach covering both prevention and treatment
is required [2,3]. Obesity is predominantly caused by an unhealthy
lifestyle in which the increased intake of energy-dense food in combination with increased screen time, reduced physical activity and
less sleep, play a pivotal role [4,5]. Besides an unhealthy lifestyle,
demographic factors such as socioeconomic status (SES) and ethnicity
are important factors in the etiology of childhood obesity [4,6,7].
A recent study in the Netherlands found that ethnic inequalities in obesity rates have widened since 2007, and these rates
are generally higher among ethnic minority groups compared

This prospective, longitudinal cohort study was designed to analyze the effectiveness of the GO! program. Data were collected
between November 2014 and July 2019. Anthropometric measurements of children who are overweight or have obesity were obtained
within ﬁve different time periods: at baseline (T0), between 2 and 4.5
months (T3), 5 and 8 months (T6), 10 and 15 months (T12) and 20 and
28 months (T24) after baseline. Furthermore, children and parents were
asked to complete the ‘Pediatric Quality of Life Inventory’ (PedsQL) about
the children’s HRQoL during these time periods [14].
2.2. Study population
2.2.1. Eligibility
Children who are overweight or have obesity aged 4-19, living in
the low SES and multi-ethnic district Malburgen in the Dutch city of
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Arnhem were allowed to join the GO! program. Inclusion criteria
were children who are overweight or have obesity as deﬁned by Cole
et al. (2012), which is in accordance with the Dutch guidelines for
Youth Health Care (YHC), general practitioners and pediatricians
respectively. [15-18] Participants who were measured at least at T0
and T24 were included in this study. Participants suffering from
severe mental retardation (IQ less than or equal to 55), unknown
endogenous problems where hypothalamic dysfunction was suspected, severe behavior problems and severe eating disorders requiring psychiatric treatment and those unable to understand the basics
of the Dutch language were excluded.
2.2.2. Population recruitment and sampling
178 children were recruited by referrals from local health professionals and self-referrals in the Malburgen district (Figure 1) [19]. 69
early drop-outs were recorded between T0 and T12. To complete this
group’s data, they were either invited to a T24 consultation or home
visits were performed. 155 children (87.1%) were measured at T0 and
T24, and 23 deﬁnite drop-outs (12.9%) were recorded because of multiple reasons (Figure 1). Participants attending the program for over
six months with a mean of 15 consultations were deﬁned as completers (n=107). Participants attending the program for only a limited
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period of  six months (mean of three consultations), generally considered as inappropriate to result in health-related behavior changes,
were deﬁned as non-completers (n=48) [20]. In total, 113 children
with obesity and 42 overweight children participated. It is estimated
that 210 children with obesity live in the Malburgen district, which
means GO! achieved an inclusion rate of almost 55% [21].
2.3. Description of GO! intervention
The description of the collaborative community-based program
GO! is depicted in Figure 2. GO! is a collaborative community-based
lifestyle intervention program for children and adolescents, in which
(health)care providers from both the medical- and social ﬁeld work
closely together in order to coach children and their parents to a
healthier lifestyle. These healthcare providers refer children who are
overweight or have obesity to GO!. The CHC is the case manager and
the midpoint of the GO! network and is responsible for signaling and
tackling underlying problems that are often associated with obesity
and hinder the adoption of a healthy lifestyle. Motivational interviewing techniques play a pivotal role in referring participants to personalized, desired help. Subsequently, the CHC develops an
appropriate plan of action in collaboration with the participant and

Figure 1. Flow chart GO! showing the follow-up of participants over two years of time. Two groups were formed ‘completers’ and ‘non-completers’.
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Figure 2. Description of the GO! intervention [53]
GO! schematically
The GO! approach focuses on three levels: a) participants and parents level (individual level): in which the child health coach (CHC) acts as a central care provider aiming to
increase self-management of both participants and parents, b) community level: in which healthcare professionals from both the medical and social ﬁelds work closely together to
offer “on demand” personalized help. The CHC coordinates this process, c) neighborhood level: in which stakeholders in the direct environment of the participants and their parents
adapt and stimulate a healthy lifestyle and develop activities such as cooking workshops and physical activity programs aimed at improving healthy eating and physical activity.
Management and organization of GO!
GO! lasts for two years and is free of charge for all participants. The implementation of GO! in a new community starts with a stakeholder analysis in close collaboration with
local policymakers to identify potential collaborators in the (para)medical and social ﬁelds, and locally embedded activities stimulating healthy behavior. Suitable professionals are
selected and trained for the GO! program during three sessions: referral criteria, communication (“how to talk about obesity”) and treatment protocols of the different disciplines
are discussed. Emphasis is laid on network orientation and collaboration.
Program team
In each community, a local ambassador, two local coordinators - preferably from the paramedical and social ﬁeld - and a CHC are selected. Either a “child” mayor or public role
model in the ﬁeld of sport/cooking may fulﬁll the local ambassador role. The local coordinators are responsible for promoting GO! in the community and organizing program team
meetings during which the professionals and community stakeholders discuss the progress and points for improvement.
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Child health coaches
CHCs are speciﬁcally selected and trained for their communicative and coaching skills and are responsible for signaling and tackling underlying problems that are often associated with obesity and hinder the adoption of a healthy lifestyle. During the ﬁrst consultation with the CHC, the CHC explains the program and interviews the participant and the
parents extensively to identify multi-problems in ﬁve areas: child factors, parental factors, environmental factors, healthy lifestyle and coping strategies. Motivational interviewing
techniques play a pivotal role in referring participants to personalized, desired help. Subsequently, the CHC develops an appropriate plan of action in collaboration with the participant and his/her parents and professionals in the middle circle, depending on what is needed. The CHC also monitors whenever the timing is right for healthy lifestyle coaching.
Lifestyle coaching
Itself is fully customized. The CHCs use the child friendly and appealing handbook [54] in which both the theoretical framework and practical tools for the topics healthy food,
physical activity, rest and sleeping habits and cognitive behavior techniques are depicted. All consultations are held in the direct surrounding of the participants. At the start, the
CHC meets face to face on a weekly basis, then every two weeks, then monthly and - if successful - quarterly. During the second year, the CHC monitors the maintenance of behavioral changes.
Multi-disciplinary consultation (MDC)
Complex cases that are unable to reach their healthy lifestyle goals, or where there is a suspicion of multi-problems, are discussed by the CHC according to a protocolled format
during a multi-disciplinary consultation, preferably in the presence of the parents (four times a year). Underlying causal problems are mapped and a plan of action is made. After six
months, evaluation takes place.

his/her parents and professionals, depending on what is needed. The
CHC also monitors whenever the timing is right for healthy lifestyle
coaching. The lifestyle coaching self is performed by the CHC and is
fully customized. The CHCs use the child friendly and appealing
handbook in which both the theoretical framework and practical
tools for the topics healthy food, physical activity, rest and sleeping
habits and cognitive behavior techniques are depicted. Since parents
have a major inﬂuence on the lifestyle of their children, they will be
included in the treatment program and are taught to become an
exemplary role model. Cooking workshops and exercise activities are
standard part of the program. A more extended explanation and
information on organization of GO! as well as program team and
multidisciplinary consultation can be found in the Figure Legends.
2.4. Outcome measures
2.4.1. Socio-demographics and health characteristics
Socio-demographics and health characteristics of the child and
parents were obtained by the CHC during the ﬁrst consultation or
with a telephone interview. The main characteristics of interest were
the child’s age, gender and ethnicity. Parents were asked to provide
information about their weight, height and completed education
level. Education level was classiﬁed in three categories based on the
Dutch standard classiﬁcation of education [22].
2.4.2. Anthropometrics
Anthropometric parameters were determined by the CHC or the
pediatrician. Weight was measured twice, while the subjects were
wearing their clothes, but no shoes in kilograms (kg) to the nearest
0¢1 kg using a class III-calibrated scale (Tanita BC 601). A stadiometer,
calibrated in 0¢1 cm intervals, was used to determine height, which
was measured twice and averaged. BMI was calculated as the weight
in kilograms divided by height in meters squared. BMI was adjusted
for age and gender providing standardized BMI (BMI-SDS) scores
using reference values from the Third Dutch National Growth Study
[23,24. Overall,  +1 BMI-SDS indicates overweight, and  +2 BMISDS indicates obesity. Obesity grade 1,2 and 3 were deﬁned as
respectively adult equivalent BMI  30, 35 and 40 [25]. The change in
BMI-SDS was deﬁned as the primary outcome.
2.4.3. Health-Related Quality of Life
Children and their parents were asked to ﬁll in the PedsQL independently to assess HRQoL. This validated questionnaire consists of
23 questions about the physical- (eight items), emotional-, (ﬁve
items) social- (ﬁve items), and school (ﬁve items) functioning of the
child over the past month. These questions were answered on a ﬁvepoint Likert scale ranging from ‘never’ to ‘almost always’ [14]. The
overall psychosocial health score was the sum of the four domains.
All items of the PedsQL were reverse-scored and linearly transformed
to a 0-100 scale, in which a score of 100 refers to the highest possible
HRQoL.

2.5. Statistical analysis
Data were digitally collected in a validated data management
system called Research Manager. Statistical analysis was conducted using the statistical software SPSS (version 26¢0) and SAS
(version 9¢4). Results were interpreted as signiﬁcant when
P<0.05 (two-sided). Descriptive statistics were used to describe
the participants’ baseline characteristics. Mean differences of
baseline characteristics between the completers and non-completers, and Western and Non-Western children were tested
using an independent sample t-test for normally distributed data,
a Mann-Whitney U test for not normally distributed data and a
chi-squared test for categorical variables.
Differences in BMI-SDS changes over two years of time between
the completers and non-completers were analyzed using a general
linear regression model, with ethnicity and gender as covariates, followed by a t-test for comparisons of groups following ANOVA. BMISDS values at T3, T6, T12 and T24 were compared with T0 using a
mixed linear model. In the completers group, time, gender and ethnicity were included with ﬁxed main effects, as well as interaction of
group with time and gender, and interaction of time with ethnicity,
while participant-speciﬁc intercepts and slopes for time were
included as random variables, and time-speciﬁc residual variances
were included.
Differences in HRQoL changes over two years of time between the
completers and non-completers were estimated by using independent t-tests. Reported HRQoL at T3, T6, T12 and T24 were compared
with T0 using a generalized linear mixed model with overdispersed
binomial distribution with logit link and participant-speciﬁc random
intercepts. The ﬁxed part of the model was identical to that of the
model for BMI-SDS.
2.6. Ethical statement
Children and parents were informed about the study’s goals
and procedures, after which they were asked for informed consent to collect and analyze data. The procedures followed were in
accordance with the ethical standards of the local feasibility committee, the Medical Research Involving Human Subjects Act
(WMO) and the WMA Declaration of Helsinki (http://www.wma.
net). The Medical Research Ethics Committee Arnhem-Nijmegen
determined that this study did not fall within the remit of the
Dutch “Medical Research Involving Human Subjects Act” (number
2014-1442).
2.7. Role of the funding source
The funders of the study had no role in study design, enrollment,
data collection, data analysis, data interpretation or writing of the
manuscript. DL, PvS, AH-N, LR and GG had full access to all data in the
study. DL, PvS had ﬁnal responsibility for the decision to submit for
publication.
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BMI-grade. In the non-completers group, nine children (18¢8%)
showed a decrease in BMI-grade, 28 children (58¢3%) did not show
any change, and 11 children (22¢9%) showed an increase in BMIgrade.
Western completers showed a signiﬁcantly larger reduction in
BMI-SDS compared with Non-Western completers (respectively
-0¢44 and -0¢20 BMI-SDS) (Table 2), while boys saw a signiﬁcantly
larger reduction in BMI-SDS than girls over two years (respectively
-0¢18 and -0¢45 BMI-SDS). In Figure 4a predicted BMI-SDS means
from the mixed linear model, together with their standard errors are
presented. Results are shown for all ﬁve timepoints, split by gender
and completion group. Per subgroup pairwise comparisons of timepoints with T0 resulted in signiﬁcant differences for boys in the completers group (-0¢34; P=0¢001).

3. Results
3.1. Baseline characteristics
The mean age of the completers at baseline was 10.2 years old (SD
3¢1) (Table 1). More girls (61¢7%) and Non-Western participants
(74¢8%), predominantly Turkish and Moroccan, were represented in
the completers group. The mean BMI-SDS was 3.0 (SD 0¢7). At baseline, 26% of the completers were overweight; the majority were categorized as obesity grade 1 (39%), grade 2 (24%) or grade 3 (11%). Most
fathers and mothers were overweight, with a respective BMI of 28¢7
(SD 5¢9) and 30.4 (SD 6¢8) The completers and non-completers
were comparable based on most parameters, except for gender and
ethnicity.

3.2. Differences in BMI-SDS after 24 months
3.3. Differences in HRQoL after 24 months
After 24 months, children in the completer group showed a significant decrease in BMI-SDS of -0¢23, compared with -0¢05 for the noncompleters group (p=0.049) (Table 2). Adjustment for gender and
ethnicity resulted in a BMI-SDS of -0¢32 in the completers, compared
with -0¢14 in the non-completers (p=0¢036). After 24 months, a considerable shift in BMI grades was observed (Figure 3a + 3b). Whereas
at start, no normal weight was observed in the completers and
respectively 1=4 and 3/4 of the participants suffered from overweight
and obesity, after the intervention 5% showed a normal weight, 33%
overweight and 62% obesity. 41 children (38¢3%) from the completers
group reached a lower BMI-grade, 59 children (55¢1%) remained stable in their BMI-grade and seven children (6¢5%) reached a higher

Figure 4b shows predicted means for quality of life, based upon
the genera1lized linear mixed model, together with their approximate standard errors. Results are shown for all 5 timepoints,
split by gender and completion groups. Per subgroup pairwise
comparisons of timepoints with T0 resulted in signiﬁcant differences for boys and girls in the completers group at T6, T12 and
T24. HRQoL reported by completers and non-completers both
increased over time (Table 3, Figure 4b). HRQoL improvements
did not differ signiﬁcantly between boys and girls, or between
Westerns and Non-Westerns, and completers and non-completers
after two years.

Table 1
Baseline characteristics of GO! participants
Completers (N=107)
Characteristics

N

Age (years)
Gender, %

107
107
66
41
107
27
24
17
39
107
107
107
107
28
42
26
11
89
101

Female
Male
Ethnicity, %
Dutch
Turkish
Moroccan
Different
Number of consultations
BMI (kg/m2)
BMI-SDS
Obesity Class, %
Overweight
Obesity 1
Obesity 2
Obesity 3
BMI father (kg/m2)
BMI mother (kg/m2)
Education level mother, %

Low 23
Medium 49
High 9
HRQoL - total, child
77
HRQoL - physical functioning, child
77
HRQoL - psychosocial functioning,
77
child
HRQoL - total, parent
78
HRQoL - physical functioning, parent 78
HRQoL - psychosocial functioning,
78
parent

Total
10.2 (3¢1)

Non-completers (N=48)

N

Western

N

Non-Western Pa,d

27
27
16
11
27
27

10¢9 (3¢4)

80

9¢9 (3¢0)

59¢3
40¢7

50
30

62¢5
37¢5

100

27¢5
38¢8
22¢5
11¢3
27¢8 (4¢6)
30¢5 (5¢9)

N

26¢2
39¢3
24¢3
10¢3
28¢7 (5¢9)
30¢9 (6¢8)

27
27
27
27
6
11
8
2
21
23

22¢2
40¢7
29¢6
7¢4
31¢6 (8¢4)
32¢1 (9¢2)

1
24
17
39
80
80
80
80
22
31
18
9
68
78

28¢4
60¢5
11¢1
74¢6 (12¢8)
76¢9 (14¢7)
73¢4 (15¢1)

4
15
2
17
17
17

19
71¢4
9¢5
65¢7 (12¢8)
73¢0 (14¢7)
61¢7 (13¢0)

19
34
7
60
60
60

31¢7
56¢7
11¢7
77¢2 (11¢8)
78¢0 (14¢6)
76¢7 (14¢0)

0¢22 48
0¢77 48
27
21
48
9
14
6
19
0¢22 48
0¢47 48
0¢81 48
0¢73 48
14
17
14
3
0¢06 35
0¢33 41
0¢45
6
18
5
0¢00 32
0¢30 32
0¢00 32

68¢5 (13¢5) 61
71¢9 (15¢7) 61
66¢7 (14¢4) 61

76¢0 (13¢3)
74¢6 (18¢7)
76¢7 (13¢6)

0¢05 32
0¢50 32
0¢01 32

61¢7
38¢3
25¢2
22¢4
15¢9
36¢4
14¢9 (0¢5)
26¢2 (4¢6)
3¢0 (0¢7)

74¢4 (13¢6) 17
74¢0 (18¢0) 17
74¢5 (14¢3) 17

14¢9 (0¢8)
26¢7 (4¢4)
3¢0 (0¢6)

30¢0
21¢3
48¢8
14¢9 (0¢6)
26¢0 (4¢7)
3¢0 (0¢8)

Total

N

Western

N

Non-Western Pb,d

10¢8 (4¢2)

9
9
6
3
9
9

11¢4 (3¢9)

39

10¢6 (4¢3)

66¢7
33¢3

21
18
39

53¢8
46¢2

14
6
19
39
39
39
39
12
16
9
2
28
34

35¢9
15¢4
48¢7
3¢0 (0¢3)
26¢6 (5¢9)
3¢0 (0¢7)

56¢3
43¢8
18¢8
29¢2
12¢5
39¢6
3¢0 (0¢3)
27¢2 (6¢2)
3¢1 (0¢7)
29¢2
35¢4
29¢2
6¢3
28¢1 (4¢4)
30¢4 (6¢6)
20¢7
62¢1
17¢2
73¢4 (16¢2)
76¢8 (16¢5)
71¢6 (19¢0)

Pc,d

0¢66 0¢29
0¢57 0¢01

0¢00

100

9
9
9
9
2
1
5
1
7
7

3¢2 (0¢8)
29¢4 (7¢3)
3¢3 (0¢8)
22¢2
11¢1
55¢6
11¢1
31¢8 (5¢8)
29¢9 (6¢4)

1
5

16¢7
83¢3

30¢8
41¢0
23¢1
5¢1
27¢2 (3¢5)
30¢5 (6¢8)

0¢66
0¢27
0¢26
0¢11

0¢29
0¢62
0¢84
0¢77

0¢01 0¢55
0¢83 0¢70
0¢58 0¢30

3
3
3

5
13
5
79¢0 (9¢2) 29
86¢5 (12¢6) 29
75¢0 (13¢0) 29

21¢7
56¢5
21¢7
72¢8 (16¢8)
75¢8 (16¢7)
71¢2 (19¢6)

0¢58 0¢95
0¢33 0¢77
0¢90 0¢99

71¢2 (16¢9) 3
75¢7 (17¢8) 3
68¢7 (18¢9) 3

62¢3 (10¢1) 29
74¢0 (20¢8) 29
56¢1 (6¢3) 29

72¢1 (17¢3)
75¢9 (17¢8)
70¢0 (19¢4)

0¢23 0¢46
0¢90 0¢65
0¢21 0¢22

a: P-value for the difference between Western and Non-Western children in the completers. b: P-value for the difference between Western and Non-Western children in the noncompleters. c: P-value for the difference between the totals of the completers and non-completers. d: Independent t-test, Mann-Whitney U test, or Chi-squared test. Values have
been reported as mean (SD), unless otherwise stated.
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Table 2
Changes in BMI-SDS of GO! participants in completers and non-completers from baseline to 24 months

BMI-SDS (unadjusted)
BMI-SDS adjusted for gender and ethnicity
BMI-SDS split by gender and adjusted for ethnicity
Girls
Boys
BMI-SDS split by ethnicity and adjusted for gender
Western
Non-Western

Pa,d

N

Completers

107
107

-0¢23 [-0¢33, -0¢13]
-0¢32 [-0¢42, -0¢21]

66
41

-0¢18 [-0¢31, -0¢05]
-0¢45 [-0¢61, -0¢30]

27
80

-0¢44 [-0¢63, -0¢26]
-0¢20 [-0¢31, -0¢09]

N

Non-completers

48
48

-0¢05 [-0¢20, 0¢09]
-0¢14 [-0¢29, 0¢01]

27
21

0¢05 [-0¢14, 0¢24]
-0¢34 [-0¢56, -0¢12]

9
39

-0¢21 [-0¢53, 0¢11]
-0¢04 [-0¢19, 0¢12]

0¢01

Pb,d

Pc,d
0¢049
0¢036

0¢01

0¢03

0¢04
0¢40
0¢34
0¢22
0¢08

Values have been reported as mean difference (95% CI).
a: P-value for the difference between the different genders and ethnicities of children in the completers.
b: P-value for the difference between the different genders and ethnicities of children in the non-completers.
c: P-value for the difference between the totals of the completers and non-completers.
d: General linear regression model with ethnicity and gender as covariates, followed by a t-test for comparisons of groups following ANOVA

Childhood obesity is associated with an increased prevalence of
cardiometabolic risk factors [26]. Since obesity during childhood also
increases the risk of prolonged obesity in adulthood, focus has shifted
to not only prevention, but also treating obesity early in life [27]. The
long-term results of combined lifestyle interventions for children and
adolescents are generally disappointing. Adjusted analyses in our
completers group showed a signiﬁcant reduction in BMI-SDS of
-0¢32. This largely exceeded the widely used cut-off value of -0¢25
BMI-SDS for effective and clinically relevant interventions [28-30]. It
is also more beneﬁcial than the average results of outpatient childhood obesity programs as documented by recent Cochrane systematic reviews reporting BMI-SDS reductions ranging from -0¢03 to
-0¢20 [11,12. The study populations, design and duration of the interventions in these reviews are rather diverse, impeding a realistic
comparison with our study. The study of Reinehr et al. (2007) however reported a BMI-SDS reduction of -0¢41 two years from baseline
[31]. This study included participants who had proven their motivation to take part in the program, whereas in GO! there were no

motivation requirements. Van de Baan et al. (2014) investigated the
effect of an inpatient treatment program and reported signiﬁcant
reductions in BMI-SDS of 0¢5 and 0¢29 after 12 and 18 months respectively [32]. Compared with GO!, these results could not be sustained
over the long term.
Three critical pathways to effectiveness reviewed by Burchett
et al. (2017) are fulﬁlled in the GO! program [33]. Key elements are
the collaborative community with healthcare providers from both
the medical- and social ﬁelds, the CHC as healthy lifestyle coach in
the heart of this network, and the neighborhood-oriented approach.
To our knowledge, for the ﬁrst time we have demonstrated that a collaborative community-based intervention program is effective in signiﬁcantly reducing BMI-SDS in a district with low SES and multiethnicity. Moreover, this reduction was accompanied by beneﬁcial
shifts in BMI grade, potentially reducing the risk of obesity in adulthood as well as comorbidities.
The difference in BMI-SDS reduction between the GO! completers
and non-completers at two year-follow up was -0¢18 BMI-SDS. Two
Cochrane reviews reported a mean difference in BMI-SDS reduction
between intervention and control group of -0.06 [95% CI: -0¢10,

Figure 3a. Shifts in obesity grades of the completers at T24, compared to T0. Overweight is deﬁned as an adult equivalent BMI25 and obesity grade 1,2,3 as respectively adult equivalent BMI  30, 35 and 40. 1 grade up means for example a shift from
overweight to grade 1 or a shift from grade 1 to obesity grade 2.

Figure 3b. Shifts in obesity grades of the non-completers at T24, compared to T0.
Overweight is deﬁned as an adult equivalent BMI 25 and obesity grade 1,2,3 as
respectively adult equivalent BMI  30, 35 and 40. 1 grade up means for example a
shift from overweight to grade 1 or a shift from grade 1 to obesity grade 2.

4. Discussion
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Figure 4a. BMI-SDS values presented over time for girls and boys in the completers and non-completers, including the standard error. Results are presented as predicted means
plus standard errors based upon the ﬁtted mixed linear model for BMI-SDS. All values are adjusted for ethnicity. *Signiﬁcantly different compared to the measurement at 0 months
(T0) (p<0.05).

Figure 4b. Reported total Health Related Quality of Life by girls and boys in the completers and non-completers at ﬁve different timepoints. Results are presented as predicted
means plus standard errors based upon the ﬁtted generalized linear mixed model for HRQoL. For boys in the non-completers group no data was available at T3 and T6. *Signiﬁcantly
different compared to the measurement at 0 months (T0) (p<0.05).

Table 3
Changes in reported health-related quality of life of Western and Non-Western boys and girls in the completers and the non-completers from baseline to 24 months
Completers

Total score

Physical functioning

Psychosocial functioning

Boys
Girls
Total
Boys
Girls
Total
Boys
Girls
Total

Non-completers
a,c

Total(N=27|43)

Western(N=7|9)

Non-Western (N=20|34)

P

Total (N=9|13)

Pb,c

9¢1 [4¢8, 13¢3]
5¢8 [2¢9, 8¢8]
7¢1 [4¢7, 9¢5]
11¢4 [7¢0, 15¢9]
5¢2 [1¢0, 9¢3]
7¢6 [4¢5, 10¢7]
8¢1 [3¢1, 13¢0]
6¢2 [2¢9, 9¢5]
7¢0 [4¢2, 9¢6]

10¢6 [1¢5, 19¢7]
5¢7 [-5¢7, 17¢1]
7¢8 [1¢1, 14¢6]
11¢1 [0¢7, 21¢5]
3¢1 [-6¢9, 13¢1]
6¢6 [-0¢1, 13¢3]
11¢0 [1¢79, 20¢11]
7¢0 [-5¢4, 19¢5]
8¢8 [1¢5, 16¢0]

8¢5 [3¢3, 13¢8]
5¢9 [3¢2, 8¢6]
6¢9 [4¢4, 9¢4]
11¢6 [6¢2, 16¢9]
5¢7 [0¢9, 10¢5]
7¢9 [4¢3, 11¢5]
7¢0 [0¢8, 13¢4]
6¢0 [2¢8, 9¢1]
6¢4 [3¢4, 9¢3]

0¢67
0¢97
0¢74
0¢93
0¢62
0¢74
0¢49
0¢86
0¢47

10¢9 [-7¢2, 29¢0]
6¢7 [-5¢0, 18¢4]
8¢4 [-0¢8, 17¢6]
5¢9 [-10¢0, 21¢7]
1¢1 [-10¢3, 12¢5]
3¢0 [-5¢5, 11¢6]
13¢4 [-6¢9, 33¢8]
9¢7 [-4¢7, 24¢0]
11¢2 [0¢4, 22¢0]

0¢75
0¢88
0¢78
0¢31
0¢39
0¢31
0¢42
0¢62
0¢43

a: P-value for the difference between Western and Non-Western children of the completers.
b: P-value for the difference between the total completers and non-completers.
c: Independent sample t-test
Values are reported as mean difference [95% CI].
N= Boys|Girls

-0¢02] for children aged six to 11, and a mean difference in BMI-SDS
reduction between intervention and control group of -0¢13 [95% CI:
-0¢21, -0¢05] for adolescents aged 12 to 17 [11,12. The reduction in

BMI-SDS in our GO! program [-0.18] exceeds the mean difference
values of these reviews, and indicates that the GO! approach is effective, particularly given our high baseline BMI-SDS and multi-
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ethnicity. The non-signiﬁcant difference in BMI-SDS reduction
between boys in the completers group and boys in the non-completers group is mainly due to the positive results of the non-completers. Reason for this is that a few non-completers interrupted the
program because they were able to change their lifestyle with parental help. These boys ﬂattered the data and are not representative for
the whole group of non-completers.
In our study, Western (25%) and Non-Western (75%) participants
both improved their BMI-SDS. However, Western participants
achieved greater BMI-SDS reductions compared with Non-Westerns
(-0¢44 versus -0¢20 for completers, -0¢21 versus -0¢04 for non-completers). Most interventions targeting children from multi-ethnic
groups are unable to report a signiﬁcant reduction in BMI-SDS
[34-38]. A recent intervention among low socioeconomic status children was unable to reduce BMI gain [39]. Some interventions report
maximum reductions of BMI-SDS in these groups of -0¢16 (61¢9%
Non-Westerns), -0¢18 (22¢7% Non-Westerns) and -0¢19 (100% NonWesterns). [2,40,41]
Furthermore, we observed a substantial difference in BMI-SDS
reduction between boys and girls in both the completers group
(-0¢27) and the non-completers group (-0¢30). This is in accordance
with the widely implemented MEND intervention, reporting a difference in reduction of -0¢23 BMI-SDS between boys and girls at
2¢4 years from baseline [42]. They assumed that the low physical
activity level of girls was the cause of the BMI-SDS relapse in this
group. This assumption is supported by studies showing that boys in
general are more physically active and experience less difﬁculties in
increasing their physical activity and decreasing sedentary time compared with girls [29,43,44]. We hypothesize that girls in the GO! program were less physically active, which may explain why their
results lag behind those of boys. Although both boys and girls reach a
signiﬁcant BMI-SDS reduction over time, in the future a more gender-speciﬁc approach is advised. Whereas we did notice beneﬁcial
shifts in BMI grade, in accordance with literature we observed that
children with a higher level of overweight (obesity grade 2 and 3)
were more resistant [45].
Children and adolescents with obesity are at risk of developing
signiﬁcant impairments in quality of life. It is well described that
baseline QoL scores are lower in these children [46]. A mean QoL
score of 67 is reported in a cohort of children with obesity, compared
with a score of 83 for healthy children. Our completers’ intermediate
mean scores of 74¢6 and 73¢4 for Westerns and Non-Westerns were
reported at baseline. During the intervention period, an average
improvement in HRQoL of 7¢1 points was found, exceeding the
results of previous interventions, although lower than the improvement in HRQoL reported by Hoedjes et al. (2018) [47,48. In the latter
study, the intervention consisted of an inpatient treatment period for
participants with severe obesity, which might have inﬂuenced their
results positively [49]. Non-completers showed similar improvements in HRQoL. This is remarkable since it was hypothesized that
HRQoL improves when BMI-SDS reduces. Accordingly, the study of
Finne et al. (2013) showed that improvements in HRQoL were not
consistently bound to weight reduction [50]. This suggests that other
factors are inﬂuencing the improvement in HRQoL for the non-completers. One hypothesis is that participants tend to change their
behavior because they are the target of special interest in a study,
also known as the Hawthorne effect [51]. Unfortunately, our ﬁndings
cannot be compared with other studies, since studies measuring
HRQoL in control groups are scarce.
Despite the equal improvements reported by the completers and
non-completers, by Western and Non-Western participants, and by
boys and girls, the signiﬁcant improvements in HRQoL reported by
children at six months from baseline were maintained during the
next 1¢5 years by the completers. It is well known that measures
based on self-reporting have limitations, such as potential recall bias,
reporting inaccuracies due to other factors such as feeling ashamed
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for not reaching set goals, poor adherence or wanting to answer in
ways that are thought to be desired. This may have ﬂattered the
HRQoL scores. Overall, our results seem to conﬁrm the tendency that
the GO! program is able to improve HRQoL over the long term.
This study has several strengths. Firstly, the unique intervention
design in which healthcare providers from both medical and social
ﬁelds closely collaborate in the community, which enables a high
inclusion rate for both Western and non-Western participants and
low drop-out levels. Secondly, in our study, a fairly large group of
150 children and adolescents with an average BMI-SDS of 3¢0 were
longitudinally followed up for two years, providing long-term outcomes. Thirdly, the aspect of multi-ethnicity is well represented in
our study and shows that the program is also potentially effective in
Non-Westerns. Since the speciﬁc population in this study is usually
less responsive compared to the general one, we hypothesize that
applying the same treatment approach used in this study to the general population, should obtain even better results, making this study
potentially generalizable [10].
This is even more relevant seen in the light of signiﬁcantly
increasing prevalence of morbid obesity in Dutch children over time.
van Dommelen et al described this in their paper based on three
national Dutch Growth Studies performed in 1980, 1997 and 2009
(n= 54,814) [52].
This study has several potential limitations. Firstly, neither BMISDS nor BMI are ideal outcome measures. However, the BMI-SDS was
the best measure available and practical applicable for capturing
changes in body fatness. Secondly, we did not randomize the children
to either an intervention or control group and we included a surrogate control group. Stakeholders considered it ethically incorrect to
assign half of the children with obesity to a control group. Alternatively, a comparison group was reconstructed consisting of non-completers. Although the non-completers cannot be considered as a
group with similar characteristics to completers. In our opinion these
groups give respectively a good representation of children that are
able to persist and improve their lifestyle on the one hand, and on
the other hand, children that were not able to proceed. The latter
group of non-completers offering the best possible representation of
a control group.
It is plausible that the GO! program is effective in reducing BMISDS for participants in a low SES and multi-ethnic district over a twoyear period. We noticed beneﬁcial shifts in obesity grades. HRQoL
improved regardless of the participation rate, gender and ethnic
background. A collaborative community approach makes it possible
to reach out to a multi-ethnic population and achieve positive results.
In light of the study limitations, further studies are needed to corroborate our observations. Future research should focus on a better
understanding of the observed differences in Western versus NonWestern children, gender and different aspects of HRQoL in order to
further optimize GO!

5. Contributors
PvS conceived of and designed the study. DL, GG and LR took
responsibility for the integrity of the data and the accuracy of the statistical data analysis. DL produced all ﬁgures and tables. PvS, DL, SZ,
and SS-M performed the data collection. DL, PvS and AH-N co-wrote
the initial draft. DL, PvS, AH-N, LR and GG had full access to all data in
the study. and have veriﬁed the data underlying the study. All
authors edited the manuscript, provided feedback on the study, and
approved the ﬁnal manuscript.

Declaration of Competing Interest
We declare no competing interests.

10

D. Lek et al. / EClinicalMedicine 42 (2021) 101217

Data Sharing
The de-identiﬁed dataset analyzed for the current study is available from the corresponding author on reasonable request and on
signing of a data sharing agreement
Acknowledgments
This study was realized by the support and or by grants from the
Dullerts-foundation, Nicolai Broederschap foundation, Burger en
Nieuwe weeshuis foundation, Rijnkind foundation, Arnhems
Achterstandswijken foundation, Menzis-foundation, the municipalities of Arnhem, Rheden, Overbetuwe and Lingewaard, the Association
of Dutch municipalities, Province of Gelderland, and the GO! community concerning the local coordinators, program team and
multidisciplinary consultation team members. They did not play a
role in the concept or design of the study, enrollment, analysis, interpretation and drafting of the study.
We thank the GO! steering committee (Rijnstate Hospital, VGGM
Gelderland Midden, Menzis, GEZ Malburgen and Midden Betuwe, the
municipality of Arnhem and Overbetuwe), Marjolein Postma (senior
child health coach and writer of the handbook), Karin Ruiter (project
manager), Jan Jurriens (independent advisor) and Marc Rinkes
(innovator and program manager). At last, but certainly not at least,
we thank all GO! participants and their parents.
Funding
GO! has been funded by different organizations and foundations:
Dullerts-foundation, Nicolai Broederschap foundation, Burger en
Nieuwe weeshuis foundation, Rijnkind foundation, Arnhems
Achterstandswijken foundation, Menzis-foundation, the municipalities of Arnhem, Rheden, Overbetuwe and Lingewaard, the Association
of Dutch municipalities, and Province of Gelderland.
Supplementary materials
Supplementary material associated with this article can be found
in the online version at doi:10.1016/j.eclinm.2021.101217.
References
[1] World Health Organization. Global strategy on diet, physical activity and health.
Childhood overweight and obesity. 2020 https://www.who.int/dietphysicalactivity/childhood/en/. Accessed October 16, 2020.
[2] Fagg J, et al. From trial to population: a study of a family-based community intervention for childhood overweight implemented at scale. International Journal of
Obesity. 2014;38.10:1343–9.
[3] Boelens M, Windhorst DA, Jonkman H, Hosman CM, Raat H, Jansen W. Evaluation
of the promising neighbourhoods community program to reduce health inequalities in youth: a protocol of a mixed-methods study. BMC public health. 2019;19
(1):1–12.
[4] Aggarwal B, Jain V. Obesity in children: deﬁnition, etiology and approach. The
Indian Journal of Pediatrics. 2018;85.6:463–71.
[5] Hill JO, Peters JC. Environmental contributions to the obesity epidemic. Science.
1998;280(5368):1371–4.
€ nbeck Y, HiraSing RA, Van Buuren S. Call for early preven[6] Van Dommelen P, Scho
tion: prevalence rates of overweight among Turkish and Moroccan children in
the Netherlands. The European Journal of Public Health. 2015;25(5):828–33.
[7] World Health Organization. Report of the Commission on Ending Childhood Obesity. 2020 Accessed 16 October 2020.
[8] de Wilde JA, Meeuwsen RC, Middelkoop BJ. Growing ethnic disparities in prevalence of overweight and obesity in children 2 15 years in the Netherlands. European Journal of Public Health. 2018;28(6):1023–8.
[9] de Wilde JA, Eilander M, Middelkoop BJC. Effect of neighbourhood socioeconomic
status on overweight and obesity in children 2 15 years of different ethnic
groups. European Journal of Public Health. 2019;29(4):796–801.
[10] Liu JJ, Davidson E, Bhopal RS, et al. Adapting health promotion interventions to
meet the needs of ethnic minority groups: mixed-methods evidence synthesis.
Health Technol Assess. 2012;16:1–469.
[11] Mead E, Brown T, Rees K, et al. Diet, physical activity and behavioural interventions for the treatment of overweight or obese children from the age of 6 to 11
years. The Cochrane Library. 2017.

[12] Al-Khudairy L, Loveman E, Colquitt JL, et al. Diet, physical activity and behavioural
interventions for the treatment of overweight or obese adolescents aged 12 to 17
years. The Cochrane Library; 2017.
[13] Haughton CF, Silfee VJ, Wang ML, et al. Racial/ethnic representation in lifestyle
weight loss intervention studies in the United States: A systematic review. Preventive Medicine Reports. 2018;9:131–7.
[14] Varni JW, Seid M, Kurtin PS. PedsQLTM 4.0: Reliability and validity of the Pediatric
Quality of Life InventoryTM Version 4.0 Generic Core Scales in healthy and patient
populations. Medical Care. 2001:800–12.
[15] Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-offs for
thinness, overweight and obesity. Pediatric Obesity. 2012;7(4):284–94.
[16] Kist-van Holthe JE, Bulk-Bunschoten AM, L’Hoir M, Render CM, M, Kuijpers T.
Guideline ‘Overweight’ for child health care. Nederlands Tijdschrift Geneeskunde.
2013;157(4):A4718.
[17] Van Avendonk MJ, van Binsbergen JJ, Langens FN, Boukes FS, Goudswaard AN.
Summary of the Dutch College of General Practitioners’ practice guidelines on
obesity. Nederlands Tijdschrift Geneeskunde. 2010;154:A2834.
[18] NVK. Obesity, Guideline for pediatricians. “Obesitas leidraad voor kinderartsen”
2018 http://www.nvk.nl/pdf. Accessed January 30, 2018.
[19] Care for Obesity. Ketenaanpak overgewicht kinderen. 2018 http://www.ketenaanpakovergewichtkinderen.nl/. Accessed December 28, 2018.
[20] Singh N, Stewart RAH, Benatar JR. Intensity and duration of lifestyle interventions
for long-term weight loss and association with mortality: a meta-analysis of
randomised trials. BMJ Open. 2019;9(8):e029966.
[21] Arnhem in cijfers 2013 https://arnhem.incijfers.nl/. Accessed October 5, 2019.
[22] Centraal Bureau voor de Statistiek. Standaard Onderwijsindeling 2006 (The Dutch
Standard Classiﬁcation of Education). 2016.
[23] Van Wieringen JC, Roede MJ, Wit JM. Growth diagrams for patient care. Tijdschrift
voor kindergeneeskunde. 1985;53(4):147.
[24] Dommelen PV, Buuren SV. Documentatie berekening Standaarddeviatiescore (No.
LS 2011.018). 2011.
[25] Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-offs for
thinness, overweight and obesity. Pediatric Obesity. 2012;7(4):284–94.
[26] Skinner AC, Perrin EM, Moss LA, Skelton JA. Cardiometabolic risks and severity of
obesity in children and young adults. New England Journal of Medicine. 2015;373
(14):1307–17.
[27] Guo SS, Wu W, Chumlea WC, Roche AF. Predicting overweight and obesity in
adulthood from body mass index values in childhood and adolescence. The American Journal of Clinical Nutrition. 2002;76(3):653–8.
[28] Reinehr T, Lass N, Toschke C, Rothermel J, Lanzinger S, Holl RW. Which amount of
BMI-SDS reduction is necessary to improve cardiovascular risk factors in overweight children? The Journal of Clinical Endocrinology & Metabolism. 2016;101
(8):3171–9.
[29] Karnebeek K, Thapar S, Willeboordse M, van Schayck OC, Vreugdenhil AC. Comorbidities in primary vs secondary school children with obesity and responsiveness
to lifestyle intervention. The Journal of Clinical Endocrinology & Metabolism.
2019;104(9):3803–11.
[30] Ford AL, Hunt LP, Cooper A, Shield JP. What reduction in BMI SDS is required in
obese adolescents to improve body composition and cardiometabolic health?
Archives of Disease in Childhood. 2010;95(4):256–61.
[31] Reinehr T, Temmesfeld M, Kersting M, De Sousa G, Toschke AM. Four-year followup of children and adolescents participating in an obesity intervention program.
International Journal of Obesity. 2007;31(7):1074.
[32] van der Baan-Slootweg O, Benninga MA, Beelen A, et al. Inpatient treatment of
children and adolescents with severe obesity in the Netherlands: a randomized
clinical trial. JAMA Pediatrics. 2014;168(9):807–14.
[33] Burchett HE, Sutcliffe K, Melendez-Torres GJ, Rees R, Thomas J. Lifestyle weight
management programmes for children: A systematic review using Qualitative
Comparative Analysis to identify critical pathways to effectiveness. Preventive
medicine. 2017.
[34] Davis AM, Daldalian MC, Mayﬁeld CA, et al. Outcomes from an urban pediatric
obesity program targeting minority youth: the Healthy Hawks program. Childhood Obesity. 2013;9(6):492–500.
[35] Taveras EM, Marshall L, Shariﬁ R, et al. Comparative effectiveness of clinical-community childhood obesity interventions: a randomized clinical trial. JAMA Pediatrics 2017;171(8):e171325.
[36] Pettman T, Magarey A, Mastersson N, Wilson A, Dollman J. Improving weight status in childhood: results from the eat well be active community programs. International Journal of Public Health. 2014;59(1):43–50.
[37] Davis SM, Myers OB, Cruz TH, et al. CHILE: Outcomes of a group randomized controlled trial of an intervention to prevent obesity in preschool Hispanic and American Indian children. Preventive Medicine. 2016;89:162–8.
[38] Adab P, Pallan MJ, Lancashire ER, et al. Effectiveness of a childhood obesity prevention programme delivered through schools, targeting 6 and 7 year olds: cluster randomised controlled trial (WAVES study). BMJ. 2018;360:k211.
[39] Robinson TN, Matheson D, Wilson DM, et al. A community-based, multi-level,
multi-setting, multi-component intervention to reduce weight gain among low
socioeconomic status Latinx children with overweight or obesity: The Stanford
GOALS randomised controlled trial. The Lancet Diabetes & Endocrinology. 2021;9
(6):336–49.
[40] Savoye M, Nowicka P, Shaw M, et al. Long-term results of an obesity program in
an ethnically diverse pediatric population. Pediatrics. 2011:2010. peds-.
[41] Wright K, Giger JN, Norris K, Suro Z. Impact of a nurse-directed, coordinated
school health program to enhance physical activity behaviors and reduce body
mass index among minority children: A parallel-group, randomized control trial.
International Journal of Nursing Studies. 2013;50(6):727–37.

D. Lek et al. / EClinicalMedicine 42 (2021) 101217
[42] Kolotourou M, Radley D, Gammon C, Smith L, Chadwick P, Sacher PM. Long-term
outcomes following the MEND 7 13 child weight management program. Childhood Obesity. 2015;11(3):325–30.
[43] Chinapaw MJ, Yildirim M, Altenburg TM, Singh AS, Kovacs E, Molnar D, et al. Objective and self-rated sedentary time and indicators of metabolic health in Dutch and
Hungarian 10-12 year olds: the ENERGY-Project. PLoS One. 2012;7(5):e36657.
[44] Epstein LH, Paluch RA, Raynor HA. Sex differences in obese children and siblings
in family-based obesity treatment. Obes Res. 2001;9(12):746–53.
€ Marcus C. Response of severely obese chil[45] Danielsson P, Kowalski J, Ekblom O,
dren and adolescents to behavioral treatment. Archives of pediatrics & adolescent
medicine. 2012;166(12):1103–8.
[46] Schwimmer JB, Burwinkle TM, Varni JW. Health-related quality of life of severely
obese children and adolescents. Jama. 2003;289(14):1813–9.
[47] Fullerton G, Tyler C, Johnston CA, Vincent JP, Harris GE, Foreyt JP. Quality of life in
Mexican-American children following a weight management program. Obesity.
2007;15(11):2553–6.
[48] Bock DE, Robinson T, Seabrook JA, et al. The Health Initiative Program for Kids
(HIP Kids): effects of a 1-year multidisciplinary lifestyle intervention on adiposity
and quality of life in obese children and adolescents-a longitudinal pilot intervention study. BMC Pediatrics. 2014;14(1):296.

11

[49] Hoedjes M, Makkes S, Halberstadt J, et al. Health-Related Quality of Life in Children and Adolescents with Severe Obesity after Intensive Lifestyle Treatment and
at 1-Year Follow-Up. Obesity Facts. 2018;11(2):116–28.
[50] Finne E, Reinehr T, Schaefer A, Winkel K, Kolip P. Changes in self-reported and
parent-reported health-related quality of life in overweight children and adolescents participating in an outpatient training: ﬁndings from a 12-month follow-up
study. Health and Quality of Life Outcomes. 2013;11(1):1.
[51] Bouchet C, Guillemin F, Briancon S. Nonspeciﬁc effects in longitudinal studies:
impact on quality of life measures. Journal of Clinical Epidemiology. 1996;49
(1):15–20.
€ nbeck Y, Van Buuren S, HiraSing RA. Trends in a life threat[52] Van Dommelen P, Scho
ening condition: morbid obesity in Dutch, Turkish and Moroccan children in The
Netherlands. PloS one. 2014;9(4):e94299.
[53] Ruiter-Smit K, Postma M, Rinkes M, Meels N, van Setten P. GO! Gezond Onderweg, Interventiebeschrijving. 2019 ISBN: 9789090316093. (see supplement).
www.go-nl.nl.
[54] Postma M, van Setten Aaltje P. Het GO! handboek voor kindergezondheidscoaches: wegwijs in het gebruik van alle standaard consulten. 2018 ISBN:
9789090314044. (see supplement).

