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Abstract
Background: The aim of the study was to assess changes in the health-related quality of life (HRQOL) and weight status of children
with overweight and obesity after participating in a 10-week family-based combined lifestyle group intervention in their community.
Methods: In total, 340 children with overweight or obesity aged between 7 and 13 years, as well as one of their primary caregivers,
took part in this intervention, in a real-world setting. The intervention comprised 20 group sessions for a 10-week period, and
focused on improving knowledge, attitudes, social support, and self-efficacy in regard to healthy lifestyles. The Pediatric Quality of
Life Inventory 4.0 (PedsQL) and Impact of Weight on Quality of Life-Kids (IWQOL-KIDS) questionnaires were used to determine
generic and weight-specific HRQOL. Changes in HRQOL and BMI (standard deviation [SDS] of BMI, objectively measured) were
tested using a Wilcoxon signed-rank test, Mann–Whitney U test, and paired t-test.
Results: Generic quality of life (Z = -3.58, r = -0.25), weight-specific quality of life (Z = -4.83, r = -0.34), and SDS-BMI (d = 0.21)
were all significantly improved after participating in the 10-week intervention. The mean attendance rate was 73.74%.
Conclusion: This study demonstrated that participation in the intervention LEFF for children with overweight and obesity was
associated with improved generic and weight-specific HRQOL and SDS-BMI.
Keywords: childhood overweight and obesity; family-based combined lifestyle group intervention; health-related quality of life;
weight status

To improve the health and quality of life for children with
overweight or obesity, it is important to design and implement effective interventions. It has been suggested that it
is important to use both generic and weight-related quality
of life patient-reported outcomes to assess the effectiveness
of weight-related interventions.7 Improvements in both
physical health and HRQOL can lead to many positive
outcomes, such as improvements in personal development
and in social participation.6,7
In the Netherlands, the recommended method for addressing children and adults with overweight and obesity,
and, in turn, improving their physical health and HRQOL, is

Introduction
he prevalence of childhood overweight and childhood obesity has increased across the globe in recent decades,1 including in the Netherlands.2 The
high prevalence of overweight and obesity is troubling,
because obesity has been shown to negatively impact
children’s physical health3 and psychosocial health.4 The
more overweight a child has, the greater the health risks.5
Indeed, children with higher degrees of overweight have
been consistently found to report having a lower healthrelated quality of life (HRQOL).6
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a combined lifestyle intervention.7 This intervention addresses a combination of the following three components:
improvement of diet and physical activity through the use of
behavior change techniques. In addition, it is recommended
that parents are involved in the intervention8 because of the
integral role they play in the lifestyle of their child.9
Mind, Exercise, Nutrition, Do it! (MEND) is a familybased combined lifestyle group intervention for children
with overweight and obesity in the community, which was
originally developed in the United Kingdom. It has been
shown to be effective in reducing weight status and emotional distress, while simultaneously increasing the selfesteem and body esteem of children aged between 7 and 13
years.10–13 Given these promising effects, and in light of
the absence of any such evidence-based intervention in the
Netherlands, the Dutch Ministry of Health financed the
project Care for Obesity (C4O) to (among other things)
adapt and subsequently pilot this intervention within 11
municipalities, with the express aim of implementing it in
cities across the Netherlands. The adapted intervention is
called LEFF (Lifestyle, Energy, Fun, and Friends).
This study aims to assess the changes in generic
HRQOL, weight-specific HRQOL, and the weight status of
children with overweight and obesity aged between 7 and
13 years after engaging in a 10-week LEFF intervention,
under real-world conditions. The hypothesis is that, in concordance with the MEND results, participation in the intervention will result in significant improvement in both
HRQOL and weight status.

Method
Study Design
The data that were collected during both the pilot period
(2014) and the first four rounds of implementation (2015–
2016) of the intervention were used in the study. In total, the
10 pilot and 34 implementation intervention groups were
conducted in 16 locations (e.g., a local community center or
a school) in 11 municipalities across the Netherlands. All 44
of these groups were included in the study. Our preference
was for 8–12 families to participate in each group; however,
in practice, there was often some degree of variation in the
group sizes, depending on the local circumstances. The intervention occurred in districts where the municipality had
implemented an integrated approach to tackling overweight
and obesity. These were often disadvantaged neighborhoods.

The LEFF Intervention
Over the course of the 10-week intervention, in 2-hour
long biweekly sessions, families learned from a coach about
how to live a healthier lifestyle through covering the themes
nutrition, physical activity, and behavior. Improving families’ own knowledge, attitudes, social support, and selfefficacy was the principal focus of these sessions. The first
hour of each session was attended by children and caregivers
together, whereas in the second hour children engaged in
physical activity while their caregivers discussed parenting
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in relation to predefined topics (such as healthy habits, role
modeling, and setting goals). Although the coaches did not
have a specific (para)medical background or educational
level, they received a LEFF training to be able to effectively
deliver the intervention. Coaches did have prior experience
in working with groups, strong communication skills, and
were able to motivate their respective groups. It was preferable for the nutrition and behavior coaches to have a
background in nutrition, health promotion, or behavior
change, whereas the physical activity coaches had a background in physical education or sports. It was preferable that
the coaches either originated from or were familiar with the
local community in which the intervention took place.
The coaches’ 2-day training course mainly focused on
how to effectively facilitate discussions and communicate
in a positive tone of voice. The core principles of the
intervention and its theoretical grounding in nutrition,
physical activity, and behavior were also taught. The
training culminated in a test, which the coaches were required to pass to start LEFF. Within the training, role-play
scenarios were performed to practice the theory they had
learned. The trainer was a former coach, and a current
physical activity coach was also present.

Participants
Participants were mainly referred by the municipal public health services that perform regular health checkups, as
well as by schools and other referrers (e.g., family coaches,
family managers, LEFF team members, and parent–child
counselors). Local LEFF coordinators used information
sessions, flyers, and social media as recruitment strategies to inform both referrers and families about LEFF. The
child and their caregiver were eligible to participate
when the child had overweight or obesity (in accordance
with the cutoff scores of Cole and Lobstein14) if the child
was aged between 7 and 13 years, if the child attended
primary school, if both the caregiver and child expressed
an intention to attend all sessions, and if the caregiver
had sufficient mastery of the Dutch language to be able to
participate in group conversations. Participants were excluded if they had medical, physical, psychological,
learning, and/or behavioral problems, as assessed by the
referring clinician, which could potentially hinder their
participation in the intervention. In total, 340 children and
their caregivers met the inclusion criteria and were thus
included in this study. Table 1 provides an overview of
the baseline characteristics of the children and the caregivers who were included in the study. The table also describes the characteristics of those children who had a high
attendance rate (>75% of the sessions). Furthermore, although most of the children were born in the Netherlands,
73% of the children had a non-Dutch ethnicity.
Before the intervention, one participating caregiver signed
an informed consent form for the following measurements:
the Healthy Growth Check 1 (HGC1), which took place
during session 2 and provided the baseline measurement, and
the Healthy Growth Check 2 (HGC2), which took place at

Table 1. Baseline Characteristics of Children and Their Participating Caregivers
Children with a high attendance rate (N 5 179)

Total (N 5 340)

N (%)

M (SD)

Min

Max

N (%)

M (SD)

Min

Max

172 (96)

9.93 (1.49)

7.10

12.92

314 (92)

10.04 (1.44)

7.10

12.92

Generic QoL

170

78.92 (14.00)

32.61

100

303 (89)

78.96 (13.62)

36.60

100

Weight-specific QoL

164

87.26 (12.54)

41.85

100

289 (85)

86.04 (12.99)

41.85

100

171 (96)

2.35 (0.51)

1.19

3.50

308 (91.9)

2.37 (0.50)

1.00

3.59

41,82 (6.78)

26.50

64.50

Children
Age

SDS-BMI
Gender
Male

70 (40)

126 (38)

103 (60)

204 (62)

71 (44)

119 (39)

Obesity

65 (40)

133 (44)

Severe obesity

27 (17)

51 (17)

Dutch

44 (27)

79 (27)

Turkish

24 (15)

37 (12)

Moroccan

52 (32)

83 (28)

43 (26)

100 (34)

163 (96)

273 (81.5)

Female
Weight status
Overweight

Ethnicitya

b

Other

Country of birth
The Netherlands
Turkey

1 (0.6)

1 (0.1)

Morocco

1 (0.6)

1 (0.1)

5 (3)

18 (5.4)

c

Other

Participating caregivers
Age

83 (46)

41.50 (6.19)

26.50

60.20

136 (40)

Weight status
Healthy weight

24 (16)

42 (15)

Overweight

37 (25)

73 (26)

Obesity

44 (30)

81 (29)

Severe obesity

43 (29)

82 (30)

Low

60 (39)

106 (39)

Medium

65 (42)

115 (42)

High

28 (18)

50 (18)

Level of educationd

a
According to definitions of Statistics Netherlands, the native country of the parents was used to determine the ethnicity of the children.32 In the
case of a non-Dutch native country of one of the parents, the non-Dutch native country was leading in determining the ethnicity of the child.
b
Other: Afghanistan, Algeria, Belgium, Netherlands Antilles, Aruba, Bonaire, Bulgaria, China, Curaçao, Dominican Republic, Germany, Egypt,
Ethiopia, France, Ghana, Guyana, Ireland, Indonesia, Iraq, Iran, Italy, Jamaica, Cameroon, Kenya, Kosovo, Liberia, Macedonia, Nigeria, Pakistan,
Palestine, Poland, Rwanda, Senegal, Serbia, Slovakia, Somalia, Suriname, Syria, Venezuela, and Sweden.
c
Other: Bulgaria, Germany, Egypt, Ethiopia, France, Macedonia, Pakistan, Poland, Spain, and Syria.
d
The highest level of education of the parents was used. Low education (1) contained primary school and lower general secondary education.
Medium education (2) contained intermediate vocational education, higher general secondary education and preuniversity education. High
education (3) contained higher vocational education and university education.33,34
QoL, quality of life; SD/SDS, standard deviation.
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the end of the 10-week intervention (during session 19). In
HGC1 and HCG2, children’s weight, height, and generic
and weight-specific HRQOL were measured.

Outcome Measurements
Generic HRQOL. Generic HRQOL was measured
through the PedsQL 4.0 questionnaire that was completed
on paper by the children. The validated Dutch translation
was used.15 The PedsQL 4.0 comprises 23 items distributed over four dimensions: Physical Functioning,
Emotional Functioning, Social Functioning, and School
Functioning.16 The scores were subsequently transformed
into a scale, in which 0 represented low generic HRQOL
and 100 represented high generic HRQOL. The original
study of the PedsQL 4.0 indicated strong internal consistency (Cronbach’s a = 0.89) and construct validity.16 In this
study, the reliability was high for both measurements
(T0 Cronbach’s a = 0.87; T1 Cronbach’s a = 0.90).
Weight-specific HRQOL. Weight-specific HRQOL was
measured through the impact of IWQOL-KIDS parent form
and was completed by the participating caregivers on paper.
The validated Dutch translation was used.17 The IWQOLKIDS is a questionnaire comprising 27 items divided over
four dimensions: physical comfort, body esteem, social life,
and family relations.18 The scores were transformed into
a scale, in which ‘‘0’’ represented low weight-specific
HRQOL and ‘‘100’’ represented high weight-specific
HRQOL. The original study indicated strong internal consistency (Cronbach’s a = 0.96) and construct validity.18 In
this study, the reliability was high for both measurements
(T0 Cronbach’s a = 0.89; T1 Cronbach’s a = 0.93).
Standard deviation of BMI. Weight and height were
measured by the coaches following standardized procedures. Coaches were trained and followed a protocol:
Standing height was measured to the nearest 0.1 cm, children were weighed without shoes, and weight was rounded
to the nearest 0.1 kg. Measurement taking was also practiced in the training provided to coaches. Standard deviation (SDS) of BMI was calculated using the fourth Dutch
nationwide growth study as a reference.19 Furthermore,
weight status (healthy weight, overweight, obesity, and
severe obesity) was based on the international BMI cutoff
points developed by Cole and Lobstein.14

Statistical Analyses
The analyses were executed with the use of IBM SPSS
statistics 23 and R (v 3.1.2), using the lme4 package. Missing
value analyses were computed on outcome variables while
taking age, gender, ethnicity, parental education, and parental BMI into account. In addition, Spearman rank correlations were computed between the three outcome variables.
Main analyses. Both generic and weight-specific
HRQOL were not normally distributed. Therefore, nonparametric tests were carried out. Missing data were han-
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dled by imputing the outcome 100 times. To assess the
change in HRQOL after the 10-week intervention, Wilcoxon signed-rank and Mann–Whitney U tests were conducted. To assess the change in SDS-BMI, a paired t-test
was used. Analyses were also conducted separately for
children with complete data.
Additional analyses. To explore the variation in the
changes in HRQOL further, two groups were formed: the
first comprised children who scored <75 at the start
(around the lowest 33.3% of scores), whereas the second
comprised children who scored >75 at the start. For both
groups, a Wilcoxon signed-rank test was conducted to
assess the changes in HRQOL. Next, multilevel modeling
was used to assess the changes in HRQOL and SDS-BMI,
while simultaneously taking the nested nature of the data
into account. More specifically, the first level was defined
as the repeated measures, the second level was defined
as the individuals, and the third level was defined as the
locations.

Results
Preliminary Results
A total of 483 children and their caregivers were assessed for eligibility and agreed to participate in this study.
Of these children, 25 were under the age of 7 and 10 were
above the age of 13. Twenty children were deemed to be a
healthy weight in accordance with the international cutoff
points of Cole and Lobstein.14 Therefore, these 55 children
were excluded from this study. Moreover, 88 children who
signed up for the study but failed to show up (nonstarters)
were also excluded.
Of those children for whom we had attendance data
(N = 259, 76%), 179 (57%) had a high attendance rate
(>75% presence at the group sessions). The mean attendance rate was 73.7%. In addition, 84% of the families
were present for more than half of the sessions.
For 10% of the children SDS-BMI was missing at T0,
whereas for 28% of the children this was missing at T1. In
addition, 11% of the generic HRQOL was missing at
T0, whereas 28% was missing at T1. Regarding weightspecific HRQOL, 15% was missing at T0 and 35% at T1,
respectively. According to a missing value analysis, the
missing data were missing at random.
Furthermore, Spearman rank correlations indicated that
generic HRQOL and weight-specific HRQOL were significantly associated with each other, both at the baseline
measurement and after the 10-week intervention (0.37 < rs
< 0.43, p < 0.01). Similarly, the change in generic HRQOL
was positively associated with the change in weight-specific
HRQOL (rs = 0.19, p < 0.01). Furthermore, generic HRQOL
scores at both the baseline measurement and the 10-week
measurement were not associated with SDS-BMI at either the
baseline or 10-week measurements (-0.05 < rs < -0.01,
p = n.s.), and neither was the change in generic HRQOL associated with the change in SDS-BMI (rs = 0.06, p = 0.39).
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Finally, weight-specific HRQOL (both at the baseline measurement and after the 10-week intervention) was significantly
associated with SDS-BMI (-0.30 < rs < -0.26, p < 0.01),
whereas the change in weight-specific HRQOL and change in
SDS-BMI was not significantly associated (rs = 0.12, p = 0.13).

presented in Table 3. Overall, children who had a low
HRQOL before the intervention underwent a greater improvement in their HRQOL. This was the case for both
generic and weight-specific HRQOL, as well as for total
scores and scores on the subscales.

Main Analyses

Multilevel model. The results of the multilevel model
showed that the three-level model (measures/individuals/
locations) was not a better fit than the two-level model
(measures/individuals) in terms of explaining the differences in generic HRQOL (Intraclass Correlation Coefficients: ICCsubjects = 0.66, ICClocation = 0.01, w2 = 0.26, df = 1,
p > 0.05), nor in terms of explaining the differences in
weight-specific HRQOL (ICCsubjects = 0.67, ICClocation = 0.02,
w2 = 0.75, df = 1, p > 0.05). In a similar vein to the t-tests,
generic HRQOL (BTime = 2.03, SETime = 0.72, p < 0.01) and
weight-specific HRQOL (BTime = 2.57, SETime = 0.68,
p < 0.001) improved after the 10-week intervention. In contrast to HRQOL, the three-level model was a better fit in
terms of explaining the differences in SDS-BMI (BTime =
-0.14, SETime = 0.01, p < 0.001, w2 = 5.02, df = 1, p < 0.05).
The variance attributable to the locations was 5%, whereas
the variance attributable to the subject level was 92%. In
summary, all outcome measures improved after participating
in the 10-week intervention, even when controlling for the
nested nature of the data, whereas locations were able to
explain some error variance in SDS-BMI, but not for generic
and weight-specific HRQOL.

First, as shown in Table 2, generic HRQOL was statistically significantly higher after the 10-week intervention
(Z = -3.58, p < 0.001, r = -0.25). The baseline median of
generic HRQOL was 80.78, whereas the median after the
10-week intervention was 83.70. The average change in
generic HRQOL was 1.97, 95% confidence interval [CI, 0.51–
3.42]. Similarly, weight-specific HRQOL improved significantly after the 10-week intervention (Z = -4.83, p < 0.001,
r = -0.34). The baseline median of weight-specific HRQOL
was 86.04, whereas the median after the 10-week intervention was 88.01. The average change in weight-specific
HRQOL was 2.89, 95% CI [1.45–4.33]. In addition, the scores
on all subscales of generic and weight-specific HRQOL, with
the exception of school functioning, improved.
SDS-BMI (MT0 = 2.37, SDT0 = 0.51) was significantly
lower after the 10-week intervention (MT1 = 2.23, SDT1 =
0.57, t[1194] = 10,45, p < 0.001, d = 0.21). The average
change in SDS-BMI was -0.13, 95% CI [-0.15 to -0.10].
Results were similar in the subgroup of children with
complete data.

Additional Analyses
Low baseline HRQOL. An explorative overview of children who scored lower (<75) on the total scale or subscales
of HRQOL before the intervention compared with children who scored higher (‡75) before the intervention is

Discussion
The aim of this study was to determine the change in
HRQOL and weight status of children with overweight or
obesity aged between 7 and 13 years taking part in the LEFF

Table 2. Changes in Health-Related Quality of Life
T0
Mean

Median

Total

78.55

80.78

Physical

80.96

84.38

Emotional

74.74

Social
School

T1
25th p

p

75th p

Mean

Median

25th p

75th p

70.83

89.13

80.35

83.70

72.75

91.20

<0.01

71.88

93.75

82.94

75.00

87.50

93.75

<0.01

80.00

60.00

90.00

77.28

80.00

65.00

95.00

<0.05

82.06

86.25

75.00

100.00

84.15

90.00

75.00

100.00

<0.05

76.98

80.00

70.00

90.00

77.78

80.00

65.00

90.00

n.s.

Total

86.04

91.67

80.09

97.22

88.01

93.52

82.87

98.15

<0.01

Physical comfort

87.53

91.67

79.17

100.00

88.75

95.83

79.17

100.00

<0.05

Body esteem

79.67

86.11

66.67

94.44

83.37

88.89

75.00

97.22

<0.01

Social

88.01

95.83

79.17

95.83

89.65

100.00

83.33

100.00

<0.05

Family

94.47

100.00

91.67

100.00

95.89

100.00

95.83

100.00

<0.05

Generic HRQOL

Weight-specific HRQOL

HRQOL, health-related quality of life; n.s., not significant.
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Table 3. Low Baseline Level versus High Baseline Level in Quality of Life
and the Changes in Quality of Life
T0
N

Mean

Median

Low start

101

63.22

67.39

High start

202

86.84

Low start

103

High start

199

T1

25th p

Change

p

79.35

+

<0.01

81.52

93.47

=

n.s.

75.00

65.63

82.81

+

<0.01

93.75

84.38

96.88

=

n.s.

75th p

Mean

Median

25th p

55.43

71.04

70.65

70.65

63.04

85.86

80.75

92.39

86.59

88.04

63.94

67.86

56.25

71.88

72.86

89.76

90.63

84.38

96.88

89.10

75th p

Generic HRQOL
Total

Physical

Emotional
Low start

150

57.66

60.00

50.00

70.00

68.48

70.00

55.00

85.00

+

<0.01

High start

152

90.95

90.00

85.00

100.00

86.30

90.00

75.00

100.00

-

<0.01

Low start

93

58.65

65.00

45.00

72.50

71.64

75.00

60.00

85.00

+

<0.01

High start

209

92.48

85.00

95.00

100.00

89.87

95.00

85.00

100.00

=

n.s

Low start

140

63.40

66.88

60.00

75.00

68.67

67.50

60.00

80.00

+

<0.01

High start

160

88.67

90.00

82.19

95.00

85.67

90.00

75.00

95.00

-

0.01

Low start

52

64.11

64.35

59.26

73.15

74.29

75.46

64.12

82.41

+

<0.01

High start

237

91.58

93.52

85.19

97.22

92.30

95.37

88.89

99.07

+

0.01

Low start

67

64.30

66.67

58.33

75.00

78.72

75.00

62.50

95.83

+

<0.01

High start

223

94.50

100.00

91.67

100.00

92.83

100.00

91.67

100.00

=

n.s.

Low start

100

56.41

62.50

47.22

68.75

70.89

75.00

58.33

84.72

+

<0.01

High start

190

91.92

94.44

86.11

100.00

90.28

94.44

86.11

100.00

=

n.s.

Low start

64

62.50

66.67

55.21

70.83

74.35

75.00

62.50

91.67

+

<0.01

High start

229

95.14

100.00

91.67

100.00

93.91

100.00

91.67

100.00

=

n.s.

Low start

23

66.30

70.83

66.67

75.00

96.87

100.00

95.83

100.00

+

<0.01

High start

270

96.87

100.00

95.83

100.00

97.17

100.00

95.83

100.00

=

n.s.

Social

School

Weight-specific HRQOL
Total

Physical comfort

Body esteem

Social

Family

Low start is a score of 75 or lower at baseline.
n.s., not significant.

intervention. The results indicated that there were favorable
changes in relation to generic HRQOL, weight-specific
HRQOL, and SDS-BMI after the 10-week intervention. The
attendance rate was generally high. Reflections on these results
are presented in the discussion as follows.

The reduction in SDS-BMI (mean change -0.13) after
the 10-week intervention was in concordance with the results of the original MEND intervention, which was -0.18
during the implementation.11 Other Dutch lifestyle interventions for children produced either a similar short-term
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reduction20,21 or no reduction in SDS-BMI.22 This small
but statistically significant reduction in SDS-BMI is promising, insofar as it demonstrates the possibility of improving the weight status and health of children through
conducting lifestyle intervention in this age group.30
The increase in HRQOL that was found in this study
cannot be compared with the original MEND intervention,
because MEND did not investigate the change in HRQOL.
However, they did find an improvement in other domains
closely related to HRQOL, such as physical distress and
self-esteem.10,11 Other comparable lifestyle interventions
for children with overweight and obesity that did evaluate
HRQOL found similar results. According to a recent metaanalysis, the average mean change in generic HRQOL in
the short term (<6 months) was 1.73 (95% CI [-0.26 to
3.73]23), which is slightly lower than the mean change that
we found in generic HRQOL (DM = 1.97).
Furthermore, our results are partly in line with previous
studies that have indicated that HRQOL and weight status
are associated with each other.6 Similar to other studies,18,24 lower weight-specific HRQOL was found in our
study to be associated with higher SDS-BMI at all both
baseline measurement and after 10 weeks of participation.
In contrast to other studies,6,25 generic HRQOL was not
found to be associated with SDS-BMI. One explanation for
the lack of an association between generic HRQOL and
SDS-BMI could be that in this study the variance of SDSBMI was too small. Indeed, the range in SDS-BMI was
smaller in comparison with other studies because only
children with overweight or obesity were studied, whereas
previous studies have often included children without
overweight or obesity as well.6 Another explanation for
these results could be that weight-specific HRQOL provides more information about weight-related problems,
whereas generic HRQOL is simply too generic. As a result,
weight-specific quality of life seems to be better equipped
for differentiating HRQOL in children with high and low
SDS-BMI.26 This would suggest that the IWQOL is a
preferable measure to use with youth with overweight and
obesity. This is supported by a previous study, which indicated that the IWQOL has a greater degree of sensitivity
in detecting changes in HRQOL in youth with overweight
and obesity compared with the PedsQL.18
Finally, it should be noted that the average scores on
both the generic HRQOL and weight-specific HRQOL
were relatively high on average to begin with. This means
that many of the children who took part in the study did not
perceive severe HRQOL limitations as measured by the
questionnaires. This may be because these children were
relatively young, insofar as they were all under the age of
13, whereas previous studies indicate that HRQOL decreases during adolescence.6,27,28 Due to the high scores on
HRQOL during the baseline measurement, there was a
ceiling effect: children who already scored high did not
have much room for improvement. This was especially
the case for the subscales ‘‘Social functioning’’ and ‘‘Family functioning’’ of the IWQOL, in which the median
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scores were the highest scores possible. Interestingly, even
though there was a ceiling effect, the children who participated in the LEFF intervention, on average, still improved significantly in terms of HRQOL.

Strengths and Limitations
This study has notable strengths and specific limitations.
The combination of measuring both weight status and
HRQOL can be regarded as a key strength of the study,
because weight status alone provides insufficient information about a child’s well-being and ability to participate
in daily life.29 Measuring HRQOL can provide useful information in the assessment phase, specifically in terms of
helping define the goals of the treatment, and can be used
as a patient-reported outcome measure.26 Furthermore, it is
interesting to assess the change in HRQOL in relation to
changes in weight status, because a change in one can lead
to a change in the other.30 Moreover, they can also change
independently of each other.31
The main limitation of this study pertains to the study design,
as we used an intervention study as opposed to conducting a
randomized control trial to assess the effect of an intervention.
However, LEFF is the Dutch adaptation of the original MEND
intervention, which has been proven to be effective in both
randomized and longitudinal examinations.10,12,13 Therefore,
even though the design of the study was not necessarily optimal, the results of this study still provide relevant information.
Specifically, the results are in line with the results of MEND,
which suggest that this Dutch adaptation of MEND has beneficial effects for children with overweight or obesity. The
long-term-outcomes of LEFF are envisaged to be in concordance with the (modest) positive long-term outcomes of
MEND.12 Moreover, this study shows that it is possible to
adapt MEND to the Dutch context and effectively implement
this intervention across different Dutch municipalities.
The second limitation of this study is the high percentage of nonstarters. At least one-third of the children who
signed up to participate did not engage in the intervention.
Therefore, it is possible that there may have been a selection bias. However, the remaining sample still comprised high-risk children. For example, of all the
participants, 72% had a non-Dutch ethnicity, 34% had two
parents with a low educational level, whereas 60% of the
children had obesity or severe obesity. In addition, the
intervention has been conducted in several disadvantaged
neighborhoods throughout the Netherlands.

Conclusion and Implications
In conclusion, the results of this study demonstrate that
participation in the LEFF intervention was associated with
improved generic HRQOL, weight-specific HRQOL, and
SDS-BMI. Future studies should investigate the long-term
outcomes of this intervention for children with overweight
and obesity as part of an integrated care approach. Moreover, the cost-effectiveness of lifestyle interventions for
children with overweight or obesity should be assessed and
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compared. All in all, this study indicates that LEFF is a
promising intervention for children with overweight
and obesity in the Netherlands. In addition, it provides
a unique contribution to integrated care for childhood
overweight and obesity in the Netherlands by providing
a treatment option for the first step in the stepped care
system.
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