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Abstract

Being overweight or obese can have severe negative psychological impacts and reduce health-related functioning. To improve
health-related quality of life (HRQoL) and sleep habits for children with overweight or obesity, it is important to design
and implement effective interventions. The aim of this study was to evaluate the effects of a 6-month family-based lifestyle
intervention on HRQoL and sleep habits in Norwegian children with overweight or obesity in a primary-care setting. This
6-month, non-randomised, cluster-controlled trial included Norwegian children aged 5—13 years with overweight or obesity
and their parents. A questionnaire was filled out by the parents. A total of 33 and 52 children in the control group and 41 and
78 children in the intervention group answered the HRQoL and sleep habits questions, respectively, and were included. The
intervention group received individual family counselling and participated in physical activity groups and nutrition courses.
The Children’s Sleep Habits Questionnaire (CSHQ) and Kidscreen-10 index were used to assess sleep habits and HRQoL.
At baseline, the mean average scores for HRQoL were 50.0 [standard deviation (SD) 8.1] for the intervention group and 49.0
(SD 10.1) for the control group. For sleep habits at baseline, the mean average scores were 45.2 (SD 11.8) for the intervention
group and 46.0 (SD 11.9) for the control group. No significant changes in HRQoL and sleep habits after the intervention
were revealed. Overall, the family-based lifestyle intervention targeting overweight and obese children in a primary-care
setting showed no significant effect on HRQoL or sleep quality.
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Introduction

Obesity is a major public-health challenge affecting children
of all ages worldwide [1, 2]. In the World Health Organi-
zation (WHO) European region, 7.9% of children under
5 years of age and one in three school-aged children live
with overweight or obesity [3]. In Norway, a longitudinal
study conducted among children and adolescents aged 8—13
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showed that the prevalence of overweight was 16% and the
prevalence of obesity among adolescents was 3%, as well
as that overweight and obesity in adolescence seemed to be
established in childhood [4]. Obesity in childhood and ado-
lescence is a complex condition caused by genetic, biologi-
cal, cultural and environmental factors [5]. The childhood
obesity epidemic is attributed to factors such as exposure
to an obesogenic environment, sedentary behaviours, low
levels of physical activity and unhealthy dietary habits. [6,
7]. Moreover, factors like gender, age, and familial predis-
position to weight gain interact with each of these elements
to determine the extent to which they act as protective or
risk factors [7].

Being overweight or obese can have significant negative
psychological impacts and result in the significant worsen-
ing of health-related functioning [8]. The results of previ-
ous studies confirm that childhood overweight and obesity
often track into adulthood and may lead to an increased
risk of chronic disorders [9, 10]. Furthermore, children and
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adolescents with obesity can develop a number of serious
health-related problems, such as cardiovascular disease and
diabetes [9, 11], insomnia [12, 13], mental health problems
[14, 15], stigmatisation and reduced self-esteem and quality
of life (QoL) [16, 17].

Poor sleep quality is associated with overweight and obe-
sity, and some studies indicate that this relationship is inde-
pendent of sleep duration [18]. Moreover, previous meta-
analyses have reported short sleep duration to be a risk factor
for or marker of the development of obesity in children and
adolescents [18, 19], as well as that interventions to improve
sleep duration may lead to reduced weight gain in preschool-
aged children [19]. A recent systematic review that included
46 observational studies from 21 countries reported later
sleep timing to be associated with poorer emotional regula-
tion and cognitive function, lower physical activity, higher
levels of sedentary behaviours, shorter sleep duration and
unhealthy eating behaviours, but the evidence regarding the
association between sleep timing and obesity was incon-
sistent; half of the included studies reported insignificant
findings [20]. Obesity has also been identified as an inde-
pendent risk factor for obstructive sleep apnoea in children
and adolescents [21]. Previous studies have claimed that
children with overweight have lower scores in the physical
and self-esteem domains [22, 23]. Furthermore, childhood
overweight and obesity are associated with an increased risk
of experiencing mental disorders in childhood; adolescence
and, potentially, adulthood [15]. Thus, prevalence of obesity
and mental-health problems are closely related, and a bidi-
rectional relationship has been suggested [24].

In epidemiology, health-related quality of life (HRQoL)
has commonly been used to describe subjective perceptions
of health and well-being [25]. A recent systematic review of
studies examining QoL and obesity in paediatric population
groups provides evidence for the impact of obesity on self-
esteem and QoL [26]. Another literature review conducted
among children with overweight has shown that the risk
of impaired QoL is greater in clinical populations than the
general population [27]. A previous study based on results
from ten European countries has confirmed that children
and adolescents with overweight and obesity have signifi-
cantly lower HRQoL than their normal-weight peers [28].
Moreover, statistically significant improvements in HRQoL
have been shown among children and adolescents with over-
weight or obesity after lifestyle interventions [29-31].

Socioeconomic status (SES) exerts a significant influence
on the prevalence and effect of multiple risk factors for the
development of childhood obesity and the persistence of
overweight and obesity into adulthood [32]. Moreover, soci-
oeconomic adversity has been highlighted as a very impor-
tant risk factor during infancy and early childhood [33].

Diverse approaches targeting various populations
have been employed to develop behavioural and lifestyle
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interventions to address childhood overweight and obe-
sity. Interventions involving families typically encompass
resources and assistance aimed at educating parents and
children about nutrition, promoting physical activity and
facilitating behavioural changes [34]. A systematic review
showed that parental participation seems to play a construc-
tive role in interventions aimed at preventing and treating
overweight and obesity among children aged 3—12 years,
focussing on nutrition and physical activity [35]. However,
few studies have included parents as behavioural agents to
improve sleep habits and QoL in children and adolescents
with overweight or obesity. Early adolescence is a critical
stage of development when lifestyle habits develop. Estab-
lishing healthy habits early in life can significantly reduce
the risk of health problems in adulthood and have long-term
health benefits [36]. The results of a systematic and evi-
dence-based pilot study developed to specifically target chil-
dren with overweight or obesity and their families have been
published [37]. Based on the findings of this pilot study, a
family-based, multi-component program with components
tailored to the local context in Norwegian municipalities was
developed to improve lifestyle behaviour among children
and adolescents in a primary-care setting.

In conclusion, it is difficult to draw any firm conclusion
based on the current knowledge base. Few previous studies
have included parents as behavioural agents in intervention
studies examining HRQoL and sleep habits among children
and adolescents with overweight or obesity. This paper sets
out to address this gap by evaluating the effects of a 6-month
family-based lifestyle intervention on HRQoL and sleep hab-
its in Norwegian children aged 5-13 years with overweight
or obesity in municipal settings.

Methods
Study design and participants

This 6-month non-randomised cluster-controlled trial was
developed and implemented as a tailored family-based inter-
vention to improve lifestyle behaviours among children by
encouraging healthy dietary habits and physical activity, as
well as enhancing family engagement, parental self-efficacy
and parent—child relationships [37].

The study population consisted of children with over-
weight or obesity who were recruited from October 2014
to September 2016 after routine height and weight meas-
urements among preschoolers and third-grade pupils were
taken by public health nurses. The International Obesity
Task Force (IOTF) BMI cut-offs and IOTF LMS param-
eters were used to categorise BMI scores and calculate BMI
z-scores, respectively [38]. Public health clinics (PHCs)
and healthy life centres (HLCs) in nine municipalities were
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responsible for recruiting families and conducting the inter-
vention in collaboration with local sports clubs. Some PHCs
and HLCs facilitated the implementation of the interven-
tion program and enlisted participants for the intervention
group, while other PHCs and HLCs enlisted participants
for the control group. The control group functioned as a
waiting-list group and did not receive any guidance during
the intervention period. Thus, the participants in the control
group were informed that after serving as a control group for
6 months, they would receive the intervention program via
PHCs and HLC:s in their local communities. More details on
the recruitment process and weighting have been previously
published elsewhere [37].

The intervention and control groups were selected with-
out any random pre-selection processes. A total of 166
children and adolescents aged 5—13 years and their families
agreed to participate in the study (intervention group: n=_89,
control group: n="77). Causes of attrition included conflict-
ing time schedules, a lack of time, participation in other lei-
sure-time activities and relocation to a different geographical
area. A total of 33 and 52 children in the control group and
41 and 78 children in the intervention group answered both
the HRQoL and sleep habits questions at both baseline and
6-month follow-up, respectively.

Parents received written and oral information about the
study. Those parents who agreed to participate signed a
written consent form before completing an online question-
naire. The questionnaire provided information about their

children’s lifestyle behaviours; demographic data and socio-
demographic data, including educational attainment, age and
sex (Fig. 1).

Intervention

The intervention focussed on changing key behaviours (i.e.,
diet, level of physical activity and self-regulation skills) [37].
Tailored individual (face-to-face) counselling was received
by all the parents in the intervention group, which was fol-
lowed up on by certified health personnel using motiva-
tional interviewing (MI) to promote empowerment, inter-
nal motivation and the mastery of health [37]. A minimum
of three and a maximum of eight individual consultations
were offered to support all participating families during the
intervention period. During these meetings between parents
and health personnel, an individual plan was created defin-
ing a maximum of three main goals for behavioural change,
followed by several more specific sub-goals for each family
during the intervention period. To support all participat-
ing families in reaching these goals during the intervention
period, three to eight individual consultations were offered.

The participants in the intervention group and their par-
ents also attended a minimum of four and a maximum of
five face-to-face half-day courses (4 h) during the interven-
tion period, including both theoretical and practical learn-
ings sessions intended to improve their dietary habits. The
courses were developed by nutritionists and customised to

Respondents

n=166

Intervention group

n=89

Missing on questions

HRQoL: n=37, CSHQ, n= 11

HRQoL n=52

Fig. 1 Flowchart of the study population at baseline and follow-up

Control group

n=77

Missing on questions

HRQoL: n=44, CSHQ, n= 36
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meet the specific challenges and needs of the participants by
improving nutritional knowledge, skills, attitudes and self-
efficacy and, thus, improving dietary habits. Both group-
based courses and individual counselling sessions focussed
on changing the home environment by providing positive
reinforcement, mobilising social support and focussing on
the importance of the low availability of unhealthy foods and
beverages and the high availability of healthy food options.

Additionally, children in the intervention group partici-
pated in physical activity (PA) groups for 2 h one to two
times per week. The main aim of the PA sessions was to
increase moderate-to-vigorous-intensity physical activity
(MVPA) and improve motor control skills among the par-
ticipants. The PA program was developed by sport scientists,
who were experienced in planning, implementing and evalu-
ating the effects of PA sessions targeting children with over-
weight and obesity. Detailed information about the program
components and materials is provided elsewhere [37]. The
health personnel responsible for the individual consultations
and group-based courses, as well as the certified activity
leaders responsible for the PA groups, ensured that the inter-
vention’s adherence and fidelity were according to protocol.

Questionnaire

Information about socio-demographic background, sleep
patterns and QoL was provided by parents who completed
online questionnaires using Survey Exact®. Weight and
height were measured at baseline and after the 6-month
intervention period by trained health professionals at the
participating PHCs and HLCs. Each participant was given
a personal identification number, which was used to identify
and link their data.

HRQolL, Kidscreen-10 Index

Health-related quality of life in children was examined
using the Kidscreen-10 index, which was developed from
the longer Kidscreen-52 [25]. The Kidscreen-10 is a unidi-
mensional instrument focussing on the functional, mental
and social aspects of well-being in children and adoles-
cents 8—18 years of age. In the present sample, a proxy
version was administered to the parents. The instrument
consists of several items, beginning with ‘Thinking of last
week, has your child... (1) felt fit and well, (2) felt full of
energy, (3) felt sad, (4), felt lonely, (5) had enough time
for him/herself, 6) been able to do the things that he/she
want in his/her free time, (7) felt that his/her parent(s)
treated him/her fairly, (8) had fun with his/her friends, (9)
got on well at school and (10) been able to pay attention at
school?’ There are five response categories for each item,
ranging from ‘not at all’ to ‘extremely’ or from ‘never’ to
‘always’, indicating either the intensity of an attitude or the
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frequency of a behaviour or feeling. The total score is cal-
culated based on item-response theory and transformed to
yield scores with a mean of 50 and a standard deviation of
10 [39]. The Kidscreen-10 has been demonstrated to be a
valid measure of general HRQoL factors [40], and a cutoff
value of >0.41 has been developed [41]. The instrument
has also been used in previous studies examining HRQoL
in overweight and obese children and adolescents [42, 43].

Sleep habits

Sleep habits were measured with the Children’s Sleep
Habits Questionnaire (CSHQ). The CSHQ was designed
to reflect common clinical symptoms presenting in school-
aged children (4-10 years old) [44]. The instrument is a
retrospective, 33-item scored parent questionnaire that
includes items relating to bedtime behaviour and sleep
onset, sleep duration, anxiety around sleep, behaviour
during sleep and night wakings, sleep-disordered breath-
ing, parasomnias and morning waking/daytime sleepiness
[44]. Parents reported poor sleep behaviour on the part of
their child during a typical week as follows: ‘Usually’ (5-7
times/week), ‘Sometimes’ (2—4 times/week) or ‘Rarely’
(0-1 times/week). Higher scores indicated worse sleep
behaviours or problems. The CSHQ is a multi-dimensional
tool that is widely used to screen for paediatric sleep prob-
lems [45]. Some items were reversed to consistently make
a higher score indicative of more disturbed sleep. A Total
Sleep Disturbances score, which can range from 33 to 99,
is calculated as the sum of all scored CSHQ questions,
and a score above 41 indicates a paediatric sleep disorder
[44]. The CSHQ has demonstrated adequate psychometric
properties and been shown to be a useful instrument for
clinical and research settings [46].

Parental education, child’s sex, age, BMI and BMI z-scores

The questionnaire also included questions about parental
education, child’s sex and child’s age. Parental education
level was assessed with the following question: What level
of education do you have; answer for yourself and your part-
ner. Both questions (for yourself and your partner) had six
response options: elementary school <7 years; elementary
school 7-10 years; vocational school/high school < 3 years;
high school> 3 years; high school, college, or univer-
sity <4 years and colleges or university >4 years. These
response alternatives were then trichotomised to reflect
the following educational levels for both parents: primary
school, high school and college/university. For each partici-
pant, BMI was calculated (body mass (kg)/height2 (m?), and
a BMI z-score was assigned [47].
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Statistical analysis

Differences in HRQoL, sleep patterns and socio-demo-
graphic characteristics between the intervention and control
groups at baseline were analysed using an independent-sam-
ple # test for continuous variables and a Chi-square test for
categorical variables. Differences in HRQoL and sleep pat-
terns between the intervention group and the control group
at baseline and after the intervention period were compared
using a Chi-square test. The effect of the intervention on
HRQoL and sleep patterns was tested using multiple multi-
level linear regression models. All models were adjusted for
baseline scores, age, sex, maternal and paternal education
and BMI z-scores. Statistical analyses were performed using
the Statistical Package for Social Sciences (SPSS), version
26 (IBM Corporation). For all analyses, p values <0.05 were
considered statistically significant.

Results

Table 1 shows the baseline characteristics of the intervention
and control groups.

Baseline characteristics revealed no differences in the
prevalence of overweight, obesity, age, sex, maternal and
paternal education between the intervention group and the
control group at baseline (Table 1).

Table 1 Baseline characteristics of the intervention and control group

Intervention Control p value*
group (n=89) group
(n=177)
Age, mean (SD) 8.5(2.1) 8.1(1.2) 0.114
Gender, n (%)
Female 54 (60.7) 45 (58.4) 0.770
Male 35(39.3) 32 (41.6)
Maternal educational level, n (%)
Primary school 6 (8.7) 3(5.2) 0.286
High school 31(44.9) 34 (58.6)
Colleague/ University 32 (46.4) 21 (36.2)
Paternal educational level
Primary school 8 (11.6) 9(16.1) 0.069
High school 33 (47.8) 35 (62.5)
Colleague/ University 28 (40.6) 12 (21.4)
BMI z-score, mean (SD) 2.0 (0.4) 2.0 (0.4) 0.827
IsoBMI, n (%)
>25 overweight 14 (34.1) 12 (36.3) 0.382
> 30 obesity 14 (34.1) 15 (45.5)
> 35 severe obesity 13 (31.7) 6 (18.2)

“Tested using independent sample  test for continuous variables (age,
BMI) and Chi-square test for categorical variables

Table 2 presents the effects of the intervention on HRQoL
and sleep habits at follow-up.

At baseline (Table 2), the results showed an average
HRQoL score of 50.0 [standard deviation (SD) 8.1] for
the intervention group and 49.0 (SD 10.1) for the control
group. For sleep habits, the average score for the interven-
tion group was 45.2 (SD 11.8) and that for the control group
was 46.0 (11.9). The results indicated no significant changes
in HRQoL and sleep habits because of the intervention.
Significant differences in HRQoL, using the cutoff value to
identify those with worse and better HRQoL, were observed
at baseline between the control and intervention groups.
Furthermore, significant differences in insomnia levels at
baseline for the bedtime-resistance subgroup. At 6-month
follow-up, for the sleep subgroup, onset delay was observed
between the control and intervention groups. A decrease in
insomnia for the intervention group (78.2% versus 64.1%)
and an increase in insomnia for the control group (75.0%
versus 80.8%) were observed, but no significant intervention
effect was found.

Discussion

The present study assessed the effects of a complex inter-
vention program on HRQoL and sleep patterns in children
with overweight or obesity. Overall, we found no effect on
the part of the intervention on proxy-reported HRQoL or
sleep habits after 6 months. Our findings are in line with a
school-based PA intervention targeting the general popula-
tion, which demonstrated little or no effect on HRQoL [48].
However, that study used the Kidscreen-27, measured PA
objectively, was cluster-randomised by school and included
children and adolescents with a higher mean age than our
study. A school-based intervention program intended to pro-
mote healthy lifestyles in children with obesity aged 10-12
reported improved HRQoL after a 6-month program period
[49]. Improvement in participants’ HRQoL was also found in
a study of overweight and obese children aged 7—13 after the
completion of a 10-week lifestyle-intervention program [31].
Whereas our study used the Kidscreen-10 index, the two lat-
ter studies used the Paediatric Quality of Life Inventory to
measure HRQoL. A study conducted among children aged
8-19 with severe obesity found significant improvements
in HRQoL after a 1-year lifestyle intervention, and higher
weight loss was associated with higher HRQoL, as measured
with the Kidscreen-52 [29]. However, the study included
children and adolescents with a higher mean age than those
our study, the study had a longer intervention period and
only children with severe obesity were included. How sen-
sitive the Kidscreen-10 index is when measuring change
related to dietary habits and PA in studies of children with
overweight or obesity should be examined in future studies.
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Table 2 Changes in health-related quality of life and sleep habits

Baseline

6 months of follow-up

Intervention group Control group p value® Intervention group Control group p value® f (95% CI)°

Health-related quality of life (HRQL)

Mean (SD) 50.0 (8.1) 49.0 (10.1) 0.642
HRQoL (n, %)
Less HRQoL 5(12.2) 10 (30.3) 0.054%*
Better HRQoL 36 (87.8) 23 (69.7)
Sleep habits (CSHQ)
Mean (SD), total 452 (11.8) 46.0 (11.9) 0.692
Subscales (CSHQ)
Bedtime resistance 10.2 (2.4) 11.1 (2.2) 0.045*
Sleep onset delay 2.6 (0.6) 2.4 (0.7) 0.121
Sleep duration 6.7 (1.0) 6.5 (1.1) 0.283
Sleep anxiety 5.5(1.7) 5924 0.268
Night waking 3.6 (1.3) 3.6 (1.3) 0.998
Parasomnia 7.9 3.0) 7.8 (2.8) 0.767
Sleep-disordered breathing 3.5 (1.2) 3.3(1.2) 0.474
Daytime sleepiness 10.0 (3.4) 10.2 (3.4) 0.731
Insomnia (n, %)
Low sleep problems 17 (21.8) 13 (25.0) 0.671
Sleep problems 61 (78.2) 39 (75.0)

50.6 (8.8) 47.8(1.9) 0.152  0.20 (= 0.41, 6.23)
737.1) 6 (18.2) 0.901  —0.12 (= 0.20, 0.18)
34 (82.9) 27 (81.8)

42.5(13.7) 457(10.1)  0.129  —0.02 (= 7.94, 6.76)
10.1 (2.6) 10.9 (1.9) 0.077  —0.07 (= 2.22, 1.35)
2.6 (0.6) 2.3 (0.6) 0.021%% 0.30 (= 0.03, 0.71)
6.4 (1.6) 6.6 (0.9) 0.285  —0.05 (= 1.16, 0.83)
5.5(2.1) 6.1 (2.0) 0.120  —0.15 (- 1.82, 0.63)
33(1.5) 3.5(1.3) 0528  —0.09 (= 1.26, 0.68)
7.5 (3.5) 7.4 (2.4) 0.813  —0.08 (- 233, 1.21)
3.1(1.6) 3.4(1.4) 0406  0.01 (= 1.14, 1.23)
9.8 (3.4) 10.4 (3.0) 0.367  0.03 (- 1.83,2.41)
28 (35.9) 10 (19.2) 0.041  —0.06 (= 0.34,0.21)
50 (64.1) 42 (80.8)

A total of 33 and 52 children in the control group and 41 and 78 children in the intervention group answered the HRQoL and sleep habits ques-

tions and were included

HRQoL health-related quality of life (proxy version), SD standard deviation. KIDSCREEN-10. Rasch scores were computed and transformed

into ¢ values, with a mean of 50 and an SD of 10. Higher values indicate higher levels of HRQoL

CSHQ Child Sleep habits Questionnaire, higher values indicate more sleep problems

Tested using independent sample t test for continuous variables (HRQoL and sleep habits), and Chi-square tests for insomnia and HRQoL with
a cut off value off >41 for both insomnia and HRQoL. These tests are used to examine differences between the intervention group and the con-

trol group both at baseline and 6 months follow-up

“Intervention effect analyzed as difference in mean scores at baseline and after 6 months of follow-up in each variable (of each group) adjusted

for baseline scores, age, sex, gender, BMI z-score, paternal-and maternal educational level using linear regression models

However, studies have demonstrated the instrument’s abil-
ity to detect changes over time [50]. The sensitivity of the
Kidscreen-27 has been investigated in a previous cluster-
randomised controlled trial [48].

It should be noted that the average scores reflecting base-
line HRQoL in the present study were relatively high. In
line with our results, another intervention study targeting
overweight and obese children presented high mean scores
for HRQoL at baseline, which may partially explain the
lack of an intervention effect on HRQoL [31]. Moreover,
the baseline results reflecting HRQoL in the present study
are in line with other previous studies and normative data
[25, 28, 51]. Similar results may be partially explained by
the low mean age of the participants in the present study
because all were under the age of 13. Proxy measures were
used in this study, and parent—child agreement on the Kid-
screen has been mixed [43]. In general, there is moderate
correspondence between the child’s self-report and the par-
ent’s proxy report in non-clinical populations [52, 53]. A
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follow-up study from Spain showed low to moderate agree-
ment between children aged 8—18 and parental proxies dur-
ing both baseline and follow-up assessments, and agreement
was lower in the follow-up study [54]. Parents and children
may differ in their understandings and interpretations of the
items. However, proxy reports are valuable because the par-
ents’ perceptions of their children’s HRQoL may contribute
to their own actions and reactions [53].

Furthermore, we did not observe a significant effect on
the part of the intervention on sleep habits, which is in line
with a recent randomised intervention study on psycho-
logical stress and sleep habits among obesity-susceptible
healthy-weight children and their parents [55]. However,
the present study showed a significant difference in sleep-
onset-delay at the 6-month follow-up between the control
and intervention groups. The present study also found that
78.2% of children in the intervention group and 75.0% of
children in the control group had insomnia at baseline.
This finding corresponds with earlier research indicating a
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high prevalence of mild to moderate sleep-related breath-
ing issues in children with obesity [56], as well as a rela-
tionship between shorter sleep duration during middle
childhood and an elevated risk of obesity in early adult-
hood [57]. There is also some evidence suggesting that
short sleep duration is linked to obesity through low PA
levels and poor diet [58]. Additionally, relationships have
been shown between insufficient sleep, poor dietary habits
and obesity [59]. A previous meta-analysis of prospective
studies involving children and adolescents concluded that
short sleep duration was a risk factor for the development
of obesity [18]. Furthermore, a meta-review provided
consistent evidence linking short sleep duration to a high
prevalence of adiposity and adverse emotional outcomes
[60]. However, the association between poor sleep and
the risk of developing metabolic syndrome in children
appeared to be weak and inconsistent in the meta-review.
The lack of a significant intervention effect on sleep hab-
its in the present study may be attributable to insufficient
power due to the small sample size, leading to a potential
lack of power to demonstrate a difference. Another pos-
sible explanation may be that the children in our sample
had scores for sleep habits (mean values of 45.2 and 46.0)
that are higher than those reported among children in the
general population in other countries, such as 40.7 for the
Netherlands, 38.7 for the US, 42.1 for China and 40.7 for
Germany [61]. However, when comparing our results to
those of studies on sleep habits among younger children,
we find that they were generally consistent or that the
scores in the latter studies were slightly higher. For exam-
ple, Italian preschool children aged 3—6 years had a mean
value of 47.0 [62], and Brazilian children aged 4-10 years
had a mean value of 46.9 [63].

Furthermore, common background factors, such as SES,
may influence both HRQoL and various lifestyle behaviours.
The results highlight the need for a broader approach in
family-based intervention programs, including PA, diet and
concerns regarding SES, to promote HRQoL and sleep hab-
its, specifically in relation to overweight and obese children.
Both HRQoL and sleep habits are complex phenomena, and
the way these concepts are defined and measured, along with
considerations of PA and diet, can have a significant impact
on children with overweight or obesity. Moreover, there may
be a lag effect before a lifestyle intervention leads to changes
in sleep habits and HRQoL. For example, it may take time
until new key behaviours (i.e., diet, level of PA and self-
regulation skills) are mastered by parents, children, and ado-
lescents. Thus, one interesting issue is how much change in
PA and diet is needed to influence sleep habits and HRQoL
in relatively healthy children and adolescents. One reason
for no significant effect on HRQoL or sleep quality could be
that key behaviours (exposures) in the intervention groups
have generally been insufficient.

Strength and limitations

A strength of the present study was the use of a structural
theory and evidence framework for the development, imple-
mentation and evaluation of the intervention. Additionally,
the results of the pilot study provided information on barri-
ers and opportunities, allowing us to tailor the intervention
to the local context in Norwegian municipalities [37]. The
use of pilot study also ensured the intervention materials
and tools were tested and adapted to the health personnel
conducting the study, as well as the target group. Another
strength was the use of validated measures (HRQoL and
the CSHQ) and the use of height and weight values that
were objectively measured by trained public health nurses.
Additionally, the study was conducted in ordinary municipal
services, making it possible to implement similar activities
in other locations when assessing longitudinal associations.

Furthermore, the effect analyses for the intervention were
adjusted for well-known confounders, such as sex, age,
BMI z-score and paternal and maternal educational levels.
However, we cannot exclude potential residual confounders
attributable to unknown or unmeasured factors; for example,
when assessing the intervention effect of diet and PA, diet
and PA may also be confounders. In addition, the current
controlled trial lacks a randomised design, and it has a short
follow-up and a small sample size. Moreover, as municipal
healthcare institutions have a responsibility to prevent and
treat overweight and obesity among all age groups [64], we
used a waiting-list design, which did not allow for long-
term controlled follow-up. Another limitation was the fact
that despite mandatory weight and height screening among
preschoolers and third graders, in several municipalities,
the recruitment process in regular services did not allow
us to control this process and ensure that all children and
families in the target group had been invited to participate.
Moreover, high drop-out rates resulted in low numbers of
participants in the control and intervention groups and made
it impossible to analyse long-term data (12 + 24 months),
as was originally planned. The attrition rate for the HRQoL
measurements was high, and the HRQoL results must be
interpreted with caution. Furthermore, the lack of change in
HRQoL during the intervention period may be attributable
to insufficient power due to the narrow range of BMI scores
and small sample size [65].

Conclusions

Overall, the family-based lifestyle intervention targeting
overweight and obese children showed no significant effect
on HRQoL or sleep quality. Both HRQoL and sleep habits
are complex phenomena. Therefore, future research with
larger sample sizes and tailored interventions is crucial to
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gaining a deeper understanding of how PA and diet influence
HRQoL and sleep patterns in this population.
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