University

of Glasgow

i’? 4
=
VIA VERITAS VITA

Wafa, Sharifah Wajihah (2012) Randomised controlled trial of a good
practice approach to treatment of childhood obesity and health-related
quality of life and habitual physical activity and sedentary behaviour of
obese children in Malaysia. PhD thesis.

http://theses.gla.ac.uk/3786/

Copyright and moral rights for this thesis are retained by the author

A copy can be downloaded for personal non-commercial research or
study, without prior permission or charge

This thesis cannot be reproduced or quoted extensively from without first
obtaining permission in writing from the Author

The content must not be changed in any way or sold commercially in any
format or medium without the formal permission of the Author

When referring to this work, full bibliographic details including the
author, title, awarding institution and date of the thesis must be given

Glasgow Theses Service
http://theses.gla.ac.uk/
theses@gla.ac.uk



http://theses.gla.ac.uk/
http://theses.gla.ac.uk/3786/

Randomised Controlled Trial of a Good Practice Approach to
Treatment of Childhood Obesity and Health-related Quality of Life
and Habitual Physical Activity and Sedentary Behaviour of Obese

Children in Malaysia

Sharifah Wajihah Wafa bte SST WAFA

BSc MSc

Submitted in fulfilment of the requirements for the Degree of PhD

School of Medicine

College of Medical, Veterinary & Life Science

University of Glasgow

October 2011



ABSTRACT

Childhood obesity is a leading global public health issue. Chapter One of this
thesis is a literature review of the evidence concerning the issue of childhood
obesity and its management. The literature review describes this issue in terms
of national and international prevalence and trends, health consequences and
determinants. The literature review examines the evidence to guide effective
management of childhood obesity. The role of parents in the management of
childhood obesity has been identified as a promising area of research and

specific attention is given to this issue.

This thesis examined the effect of a family-based behavioural treatment
programme for obesity in 7-11 year olds (The Malaysian Childhood Obesity
Treatment (MASCOT) Study). The intervention is presented in Chapter Two.
Families of obese 7-11 year olds in Kuala Lumpur were randomised to either an
intervention (treatment) or control (no treatment) group. The sample was
characterised by BMI z-score, health related quality of life reported by
participants and their parents (PedsQL questionnaire) and objectively measured
habitual physical activity and sedentary behaviour (Actigraph accelerometry).
The intervention was delivered over a six month period and between group
differences in changes over the six month period were examined at this time
point. The sample size (n=107) was calculated as sufficient to detect an
estimated difference in the reduction in BMI z-score of-0.25 in over six months
between groups and the SD of the change in BMI z-score of 0.21, allowing for
dropout (and with power=90%, significance=95%). The primary outcome was

change in BMI z-score. This chapter also describes how the MASCOT treatment
2



programme developed, and describes its content. The Malaysian Childhood
Obesity Treatment Trial (MASCOT) was a single-blind RCT of a dietetic treatment
for childhood obesity in children of primary school age (7 to11 years old) in
Kuala Lumpur, Malaysia. The MASCOT comprising eight sessions, of an 8-hour
family-centred group treatment programme is described, based on behavioural
change techniques, covering topics on nutrition, physical activity and sedentary
as well as parenting skills. All information was directed to parents, the main
agent of change in which they were responsible for initiating and maintaining

healthy lifestyle changes with their families.

Outcomes were recorded at baseline and six months, consisting of primary
outcome indicators (body mass index (BMI) z-score) and secondary outcome
indicators (weight changes, health-related quality of life (HRQoL) and, habitual
physical activity and sedentary behaviour) (Chapter Three). Analysis of the
primary outcome found no significant group differences at the six month time
point for BMI z-score (intervention: 0.0 (0.7) vs control: 0.1 (0.5), p=0.79). There
were significant differences between the groups in favour of the intervention
group in weight changes (intervention: 1.7(2.5) vs control: 3.5(2.0), p<0.001)
and total parent score for HRQoL (intervention: 4.2(15.5) vs control -3.8(19.3),

p<0.05).

This thesis also reports complementary studies that examined:
e the quality of life of obese children compared to pair-matched

controls of healthy weight (Chapter Four) and



e the physical activity levels and sedentary behaviour of obese children

in the MASCOT study versus healthy weight children (Chapter Five)

The study of quality of life (Chapter Four) found significant impairment in all
HRQoL dimensions (Total score, Physical Health, Psychosocial Health) in the
obese children compared to healthy weight children (p<0.001, respectively). In
Chapter Five it was shown that obese children spent more time in sedentary
behavior (intervention: 90.2% vs control: 87.5%, p<0.001) and less time in MVPA
(intervention: 0.7% vs control: 1.2%, p<0.001) compared to healthy weight

children.

Chapter Six concludes the thesis by summarising its results and highlighting how
they have contributed to the evidence base. Study strengths and limitations are
described and those weaknesses would be improved by suggesting a few changes

in the MASCOT programme for future research.
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CHAPTER ONE

Literature Review

1.1 Introduction

Childhood obesity is one of the greatest public health concerns of this
generation and has implications for the health of children now and in the future
[1]. The development of childhood obesity results from the interaction of a
complex set of factors from multiple settings, acting in differing ways
throughout a child’s growth [2]. To tackle this problem, over recent years, a
number of reviews and guidelines have been developed to guide the prevention
and treatment of obesity in children. While prevention is very important, it does
not deal with the issue of what can be offered for children already obese. The
body of evidence on childhood obesity treatment is increasing [3], however,
surprisingly there is no published evidence on childhood obesity treatment in

Malaysia.

The MASCOT project was conceived to be an easily reproducible and
generalisable treatment programme which might be adopted within the Malaysia
Health system for primary school aged children. As one of the first reported
RCTs on the treatment of childhood obesity outside the UK, US and, Australia
and Europe, it is intended to address an important gap in the body of evidence

on childhood obesity treatment.
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1.2 Defining obesity in children

Obesity represents the most common chronic illness of children and adolescents.
The World Health Organisation has declared obesity as a “worldwide epidemic”
since the pattern has been repeated in developing countries combined with the
increase in more developed nations [4]. Obesity in children arises when there is
an excess of body fat, so ideally measures to determine body fatness should be
used to diagnose obesity. However, direct measurement of body fatness is
usually impractical and at present, there was no clinical method of measuring
body fatness that has sufficient accuracy, thus, simpler proxies for excessive
fatness are necessary, particularly in clinical practice [5]. Consistent evidence
shows that body mass index (BMI) for age and sex is a suitable proxy or surrogate
measure of fatness that meet two essential criteria: it can identify the fattest
children adequately, with low-moderate false negative rate and a low false
positive rate; children and adolescents at high BMI for age are at much greater
risk of the co-morbidities of obesity [5]. Therefore, the BMI offers a reasonable

measure of fatness in children and adolescents.

In adults, the universally recognised body mass index (BMI) cut-off point has
been shown to be a good simple indicator of adiposity to define obesity. There is
a wide body of evidence that links increasing BMI to increased risk of morbidity
and mortality in adults [4]. Even though it does not differentiate between
muscle and fat, BMI in adults correlates with more direct measures of fatness [5]
and probably provides the best estimation of adiposity of all the calculated
indices [6]. A BMI 25-29 defines overweight and a BMI of 30 or above defines
obesity [4] in western adults. However there is much debate over the most

appropriate BMI cut off points for this definition in Asian populations. In 2000, a
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proposal was made to redefine the classification of obesity using BMI cut-offs for
Asian populations (Table 1.1) as there was evidence showing that the risk of co
morbidities occurs at a lower BMI in Asians [7]. A meta-analysis of population
data from more than 10 countries showed that the proportion of Asian adults
with a high risk of type 2 diabetes and cardiovascular disease is substantial at

BMIs lower than the existing WHO cut-off point for overweight (25kg/m?) [8].

Table 1.1: Classification of weight status according to BMI in Asian Adults

Classification BMI (kg/m? Risk of comorbidities

Underweight <18.5 Low (but risk of other clinical problems
increased

Normal range 18.5-22.9 Average

Overweight: >23.0 Increased

At Risk 23.0 - 24.9 Increased

Obese class | 25.0 - 29.9 Moderate

Obese class Il > 30.0 Severe

Source: WHO [7]

Nevertheless, the WHO Expert Consultation [8] made no attempt to redefine BMI
cut-off points for each population based on the body composition data and
agreed that the WHO BMI cut-off points should be retained as international
classification. The WHO Expert Consultation also suggested that lower BMI action
points of 23 and 27.5kg/m?% which individual countries could use to define the
cut-off points for increased risk of their population and to be added as points for

public health action. The rationale for this approach was as follows:
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1. The relationship between BMI and risk curves are continuous, hence all
cut-off points based on risk are arbitrary;

2. Epidemiology “hard outcomes” such as defined disease were considered
better than body composition and more meaningful to clinicians and
policy makers and

3. BMI versus body composition varies substantially but the variation is not
consistent across populations and within a given population under

different social and lifestyle changes over time [8].

Therefore, the Committee recommended retaining the current WHO
classification of BMI [4] for adults and at the same time there is a need to have
the public health action points as recommended by WHO Expert Consultation [8].

(Table 1.2)

Table 1.2 Recommended BMI cut-off points for body weight classification and

public health action for Malaysian adults

Body weight BMI cut-off points Comorbidities BMI cut-off points
classification definition risk for public health
(kg/m?)’ action?

Underweight <18.5 <18.5
Normal range 18.5 to 24.9 Low 18.5 to 22.9

Overweight 25.0 23.0to 27.4

Pre-obese 25.0 to 29.9 Moderate 27.5t032.4
Obese class | 30.0 to 34.9 High 32.5t0 37.4
Obese class |l 35.0 to 39.9 Very High 337.5
Obese class Il 40.0

"WHO [4]; WHO [8]
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Although the long-term effect of overweight and obesity on morbidity and
mortality has not yet been well documented, a recent systematic review
suggests that obesity in childhood is followed by increased risk of serious health
consequences in adulthood [9]. In children, factors such as growth make
definition of obesity more complex than adults, and obesity-mortality
relationships are harder to detect in children than adults. As a result, childhood
obesity has been defined in various ways in the literature (such as percentage of
ideal weight, waist circumference, BMI centile and BMI z-score) leading to
confusion on how to choose an appropriate reference population and how to
select appropriate cut-off points for defining a child as obese. Moreover, it is
difficult to directly compare the effectiveness of studies across countries, to
compare obesity prevalence between countries and to conduct meta-analyses.

Therefore, there is a need for a valid definition of childhood obesity urgently.

There are a plethora of reference data and charts for BMI in childhood, for
example the 1990 UK reference, the 2000 CDC Growth Charts and the WHO
charts. All the references are intended for clinical use in monitoring child’s
growth [10]. However, each of the references has different cut-off points to

define obesity in children (Table 1.3).
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Table 1.3 BMI cut-off points for obese children from various reference data

Reference data Cut-off points

1. British 1990 Growth reference 95" centile for population
monitoring, 98" centile for
clinical assessment.

2. World Health Organization (WHO) Child Z-score >3
Growth Standard

3. United States Centres for Disease Control and >95™" centile
prevention (CDC) 2000 growth reference

The issues of using different definitions or cut-off points has been discussed
extensively [10]. However, it is not clear yet that any definition is better than
another although most definitions of childhood obesity are similar in that they

are based on BMI relative to a reference distribution of BMI for age and sex.

In 1997, the International Obesity Task Force (IOTF) Childhood Obesity Working
Group developed BMI centiles based on pooled data for children and adolescents
aged 2-18 years from nationally representative surveys conducted in Brazil,
Great Britain, Hong Kong, the Netherlands, Singapore and the USA [11] in order
to facilitate global comparisons of trends in childhood and adolescent obesity
rates [12]. These ‘Cole-IOTF’ international BMI for age reference data are
practical for allowing obesity rates in different countries to be meaningfully
compared. However, there is controversy about whether they should be used
clinically to classify children and adolescents as overweight or obese [13]. There
are strong arguments in favour of using national, rather than international,

standards to define childhood and adolescent obesity clinically [13, 14].
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For example, the Cole-IOTF international BMI reference curves were not
sufficiently evaluated to determine their validity for obesity classification in
children and adolescents, unlike national BMI reference data in the US and in the
UK that have been around for much longer and have been well-evaluated [13,
15]. Furthermore, a recent systematic review appears to show that the
sensitivity of the Cole-IOTF approach is lower than national reference data [5]
(producing an underestimate of obesity prevalence compared to use of national
reference data) and that sensitivity and specificity differ by sex in some
countries [14]. The same systematic review also found that the use of BMI for
age with national reference data and cut-off points was better than the Cole-
IOTF approach for defining obesity based on BMI for age, with higher sensitivity

(lower false negative rate) [5].

The use of the change in BMI z-score to define change in weight status in
response to weight management was explored by Hunt et al. [16], who studied
92 obese children aged 7 to 19 years attending hospital weight management
clinics, and measured BMI at two time-points (median interval 0.83 years) [16].
Percentage fat was measured via bio-electric impedance analysis as their ‘gold
standard’ for fat loss. The study found that the change in BMI z-score was
superior to BMI, weight (kg) and weight z-score in predicting changes in
percentage fat, although for a given change in BMI z-score the range of
percentage fat loss was wide [16]. A limitation of this study is its reliance on bio-
electric impedance analysis as a ‘gold standard’. The evaluation framework for
obesity treatment interventions from the National Obesity Observatory similarly
supports the use of the change in the BMI z-score to measure the change in a
child’s BMI [17].
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1.3 Childhood obesity prevalence and trends

Prevalence and trends in childhood obesity - Malaysia

In Malaysia, no nationally representative survey has been carried out with the
specific purpose of determining the prevalence of overweight and obesity
amongst children or adolescents. However, many smaller scale studies have
been reported. The earliest study (1993-1994) was conducted to determine the
prevalence of obesity among school children in the state of Selangor involving a
total of 28 rural and 24 urban primary schools [18]. The study reported that,
among 2688 children aged 7 and 12 years old, the prevalence of obesity (using
the National Centre for Health Statistics (NCHS) reference (WHO, 1983)) was
7.8%. The study also reported that the prevalence of obesity was significantly
higher in urban schools (9.8%) compared to rural schools (6.1%) [18]. However, a
study conducted in rural villages and estates in Peninsular Malaysia reported that
the prevalence of obesity (using the National Centre for Health Statistics (NCHS)

reference (WHO, 1983)) was less than 2% among 3000 rural children [19].

Another study among 6239 children and adolescents aged 7 to 16 years attending
22 primary and secondary schools in Kuala Lumpur found that the prevalence of
obesity was 3.5% (using the National Centre for Health Statistics (NCHS)
reference (WHO, 1983)) [20]. The study also reported that boys were more likely
to be obese than girls. Possible small ethnic differences were also observed:
3.8% of the Indians were obese followed by Malays 3.6% and Chinese 3.4% but
these differences were not significant [20]. A survey by Ismail and Tan [21]
demonstrated the increase of obesity with increasing age: 6.6% among 7 year-
olds, rising to 13.8% among 10 year-olds. Obesity among this 7 to 10 year-olds

was higher among boys (12.5%) than girls (5.0%). However, ethnic differences in
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this study were not similar to the study by Kasmini et al. [20]: among boys,
16.8% of Malays were obese compared to 11.0% of Chinese and Indians. Tee et
al. [22] reported an obesity prevalence of 9.5% in boys and 5.2% in girls (based
on >95th percentile of the BMI-for-age; WHO 1995) among 5,995 primary school

children aged 7 to 10 year old in Kuala Lumpur.

Two separate studies, - survey | (2001/02) involving 11,264 and survey Il (2007-
08) involving 9987 were carried out among 6-12 year olds in four regions of
Peninsular Malaysia [23]. The results showed that there was an increase in
prevalence of obesity from 16.4% to 24% using IOTF cut-off [11] and from 20.7%
to 26.4% using WHO reference [24]. Although these reports were not based on
nationally representative data, it seems there is an apparent trend of a steady
rise in prevalence of obesity among 6-12 year olds in Malaysia in recent years

[23].

Prevalence and trends of childhood obesity in children- Worldwide

Overweight data (including obesity) for children from selected countries in each
region are shown in Table 1.4. All the data are presented using the IOTF cut-off
to define overweight and obesity. The data show that the highest prevalence
estimates of overweight and obesity are found in the WHO Americas region with

the lowest rates in the Africa region [25].
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Table 1.4: Childhood prevalence (% of population) of overweight (including

obesity) in selected countries, by WHO region using IOTF definitions

Year of survey | Age (years) Boys Girls
WHO African region
Algeria 2003 7-17 6.0 5.6
Mali 1993 5-17 0.2 0.5
South Africa 2001-4 6-13 14.0 17.9
WHO Americas region
Brazil 2002 7-10 23.0 21.1
Chile 2000 6 26.0 27 .1
USA 2003-4 6-11 31.7 37.5
WHO Eastern Mediterranean region
Bahrain 2000 12-17 29.9 42.4
Iran 1995 6 24.7 26.8
Saudi Arabia 2002 5-17 16.7 19.4
WHO European region
Czech 2001 5-17 14.7 13.4
Republic
Portugal 2002/3 7-9 29.5 34.3
Spain 1998-2000 5-16 31.0 19.5
England 2001 5-17 21.8 27.1
WHO South-East Asia region
India 2002 5-17* 12.9 8.2
Sri Lanka 2002 10-15 1.7 2.7
Thailand 1997 5-15 21.1 12.6
WHO Western Pacific region
Australia 1995 7-17 21.1 21.3
China 1999-2000 11,15 14.9 8.0
Japan 1996-2000 6-14 16.2 14.3
New Zealand 2000 11,12 30.0 30.0
*5-15 for girls

Source: Lobstein and Jackson-Leach [25]

Furthermore it has been shown that there is a worldwide trend of increasing
prevalence of overweight amongst young people in selected developed
countries, particularly since the 1990’s (Figure 1.1). In England, there was a

marked increase of childhood overweight and obesity to 25% in 2001, and
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although the prevalence was not as high as in the USA in recent years, it was

increasing faster than in the USA [25].

Figure 1.1 Prevalence of Children who are Overweight in Selected

Countries in the World, from 1967 to 2005
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Source: Lobstein and Jackson-Leach [25]

The global childhood obesity rates continued to increase until recent years,
where a possible levelling off in prevalence has occurred more recently in some
countries. The prevalence remains high, and a recent systematic review
suggested that the ‘levelling off’ may be a pause in the childhood obesity
epidemic [26] so childhood obesity represents a public health issue requiring
urgent action, and for the children already obese, and for health professionals

responsible for identifying and treating them, this is an important clinical issue.
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1.4 The health consequences of childhood obesity

1.4.1 Introduction

There is now abundant evidence that childhood obesity adversely affects health.
A systematic review of the health consequences of childhood obesity concluded
that one of the most widespread and a significant immediate adverse effect of
the condition is psychological morbidity [27]. Furthermore, persistence of
obesity into adulthood is considered to be the most significant long term health
consequence of childhood obesity that has contributed to increasing adult
morbidity and mortality rates [27]. Other health consequences of childhood
obesity (Table 1.5) have also been reported and are discussed in detail
elsewhere [27]. This section will focus primarily on the health outcome data
collected for the purpose of this thesis which includes psychological
consequences of childhood obesity and the tracking of weight with age. A
detailed review of other health consequences of childhood obesity is beyond of

the scope of this section.

Table 1.5 Well-established health consequences of childhood obesity

Short term

Psychological co-morbidity
Cardiovascular risk factors
Asthma

Chronic inflammation

Long term
Persistence of obesity
Persistence of cardiovascular risk factors

Premature morbidity and increased risk of premature mortality

Source: Reilly et al. [27]
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1.4.2 Psychological consequences of childhood obesity

Obesity in children is strongly associated with psychosocial morbidity [8]. Social
and psychological consequences include stigmatisation, discrimination and
prejudice. Child (and particularly adolescent) obesity has in general been linked
to low self-image, low self-confidence and even depression in some obese
children which may impact upon quality of life [28]. Negative influences on
these aspects of health are experienced immediately and acutely by some obese
children meaning they may be the most profound consequences of childhood

obesity according to Griffiths et al. [28].

A number of psychosocial constructs have been studied in relation to childhood
obesity. These include self-esteem, depression, social functioning, eating
disorder psychopathology, quality of life, body dissatisfaction, and
discrimination [28]. The study described in this thesis collected measures of
children’s quality of life because this is believed to be impaired in childhood
obesity according to a recent systematic review [28], it may be a measure of
possible adverse consequences of weight management therapy, and it can be
measured fairly easily. The limited evidence reporting on this psychosocial
outcome, particularly in Malaysia, is reviewed below. For completeness of this
section, a short review reporting on self-esteem, a psychosocial health outcome
which was not considered in this study but often included as a domain in studies

of childhood obesity is also included.

1.4.2.1 Quality of life
According to the World Health Organisation (WHO), health is defined as “not

merely the absence of disease, but complete physical, psychological and social
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well-being” [29]. The WHO definition of “health” encompasses the definition of
“quality of life”. Specifically, quality of life is defined as a person’s perception
or satisfaction with their physical and general health and with the psychological,
social and emotional aspects of their lives [29, 30]. According to Testa and
Simonson [31], health- related quality of life (HRQoL) refers to the physical,
psychological and social domains of health that are unique to each individual and
each of these domains can be measured by the objective assessments of
functioning or health status and the subjective perceptions of health. In other
words, HRQoL reflects an individual’s own judgment of his or her well-being and
functioning within the context of day-to-day life [32]. A recent systematic
review has shown that being obese can have a significant adverse effect on a
child’s quality of life [28]. It has been shown that the greater the severity of

obesity, the poorer quality of life that child will experience [33].

Health-related quality of life (HRQoL) is becoming an important health outcome
indicator among health professionals. Over the past decade, more and more
research on the development of assessment tools of HRQoL has been reported to
quantify the quality of life of healthy children as well as children with chronic
diseases such as cancer, asthma, cystic fibrosis and obesity in order to
characterise the global burden of the disease [34]. In young children, assessment
of HRQoL is a challenge as the ability for children to respond to questionnaires,
understand language, as well as use rating scales is limited due to their
incomplete cognitive development [35]. Either because children are often
regarded as unreliable respondents, or since their perspectives are important in
their own right and distinct from their parents perspectives, separate

instruments are needed that allow for both children and proxies (parents) as
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respondents [35]. Children and parents may not share similar views about the
impact of disease [33, 36-39] and when assessing children’s quality of life, it is

therefore preferable to involve both children and parents.

Systematic reviews have shown that paediatric obesity has adverse effects on
health in both childhood and adulthood, suggests an increasing burden of future
physical disorders such as diabetes, hypertension, and some forms of cancers
[27]. There is a growing awareness of those long-term health complications
among obese children but the more widespread psychosocial effects on obese
children often go unaddressed by health professionals. Obesity is not only
restricted simply to causing or exacerbating medical conditions but is also
closely associated with development of adverse psychological and social
conditions [27]. It has been shown that obese children commonly suffer
discrimination and teasing from their peers which may affect their psychosocial
health [27]. Thus, it is important to know more about quality of life in obese
children in order to understand which impairments of function and well-being

are associated with this condition.

Self-perceived health outcomes are most relevant and important to obese
children and their parents because it captures the children’s experiences and
the parent’s perspectives. Furthermore, assessment of changes in quality of life
can be used as an outcome measure to evaluate the effectiveness of
intervention programmes. So far, there have been a humber of studies assessing
HRQoL in obese children and these have been reviewed systematically [28]. It

has been reported that there is strong evidence of negative effects of childhood
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obesity on quality of life in clinical samples [36, 39, 40] but fewer studies in

population-based community samples [33, 41].

In clinical studies on paediatric obesity, researchers have fairly consistently
reported that obese children experience a lower quality of life than healthy
(non-obese) children [28]. A recent systematic review found that four studies
(two studies from Australia, one study each from US and UK) have examined
child obesity and HRQoL using the Paediatric Quality of Life Inventory (PedsQLO
to assess self-report and parent-proxy report of HRQoL [33, 39, 42, 43]. The

published studies are briefly discussed below and also summarised in Table 1.6.

Gibson et al. [42] conducted a study in a community sample in Australia in a
group of 262 children- (158 healthy children, 77 overweight children and 27
obese children- defined as BMI in the 95" percentile of age and sex relative to
US CDC reference aged 8-13 years old. The study reported impairment of quality
of life associated with obesity- physical scale (obese: 78.7 vs non-obese 88.0),
emotional scale (obese: 78.7 vs non-obese 88.0), social scale (obese: 73.7 vs
non-obese 86.0) and school functioning scale (obese: 71.7 vs non-obese 78.6). In
this study, the author compared the quality of life of obese children vs healthy
weight children. Although the results showed that the scores were lower in all
domains, the p-values were not reported in this study. However, the study
reported a significant correlation between levels of depression and quality of life
(r=-0.70, p<0.01) indicates that the lower the quality of life scores, the higher

level of depression the children had.

42



In a community sample among 177 overweight and obese children (defined as
BMI >85" and >95" percentile, respectively relative to US CDC reference) age 8-
12 years old, Shoup et al. [43] demonstrated impairment of quality of life
associated with obesity in all domains of functioning compared with the healthy
sample reported in the Varni et al. [44]. The authors speculated that there are
possible differences in quality of life between children who were obese and did
not met the recommended guidelines for physical activity. Overweight and
obese children who were not meeting recommended guidelines for physical
activity reported significantly lower psychosocial quality of life than those who
were meeting recommended guidelines [43] suggests that overweight and obese
children may have better psychosocial quality of life if they are physically

active.

Williams et al. [33] conducted a cross-sectional study of children from a
community sample in Australia and showed that both parent-proxy report and
child-self reported PedsQL decreased with increased child’s weight. HRQoL
(parent and child) for total, physical, psychosocial and social scores decline once
child’s weight above mean BMI and decline worsens with increasing BMI, so that
scores lowest for obese children. Furthermore, the study also reported that
overweight and obese children differed from healthy weight children most
strongly on physical and social functioning scores. In this study, the authors
demonstrated less impairment of quality of life associated with obesity in the
community sample compared with the clinical sample reported in the
Schwimmer et al. [36] study, suggested that severe impairment of quality of life
associated with childhood obesity was mainly confined to obese children in

obesity treatment clinics than in community samples.
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Table 1.6 Summary of relevant studies assessing HRQoL in obesity children using PedsQL 4.0 questionnaires child and parent-proxy

report

Publication details

Study and sample

General finding

Gibson et al. [42]
Australia

¢ Cross sectional data of 262 children (158 normal weight, 77
overweight and 27 obese-(defined using CDC BMI for age
>95™ percentile) aged 8-13 years old

o Community-based sample

Obese children (n=27) had lower HRQoL than non-obese
children (n=158)

Increasing adiposity associated with increasing levels of
psychosocial distress

Shoup et al. [43]
USA

e Cross-sectional study of 92 overweight 85 obese children
(overweight defined as >85™ percentile for age and obese
defined as >95" percentile for age relative to US CDC
2000) aged 8-12 years old

e Community-based sample

Obese children had significantly lower HRQoL than
overweight children

Williams et al. [33]
Australia

e Cross-sectional data of 1456 children (1099 normal weight,
294 overweight and 63 obese- defined using both US CDC
BMI for age criteria >95" percentile and the Cole-IOTF
definition of obesity) 9-12 years (n=1456)

¢ Community-based sample

The study compared with clinical samples of overweight
and obese children reported in the Schwimmer et al. [36]
study. Clinical samples of overweight and obese children
[36] had significantly lower HRQoL than population-based
community samples [33].

Obese children had significantly lower HRQoL scores in
the physical and social functioning than the healthy
children

Hughes et al.[39]
United Kingdom

o Cross-sectional study of 104 children (71 normal weight and
71 obese- defined as >98™ percentile relative to UK 1990
reference data) of 5-11 years

e Clinical sample

Clinical samples of obese children had significantly lower
HRQoL than lean children

Parents of obese children perceived their child’s HRQoL
significantly lower than the children themselves
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One study by Hughes et al. [39] from the UK examined HRQoL in a paediatric
obese (defined as >98™ percentile relative to UK 1990 reference data) clinical
sample -they found a significantly lower and marked decrease in HRQoL across
all domains. The level of impairment of quality of life in this UK sample was
worse than in US study by Schwimmer et al. [36]. Possible explanation for the

lower scores could be cultural differences between the UK and the USA.

Since the recent systematic review by Griffiths et al. [28] found that all
published studies of quality of life in obese children to date were from western
societies and since the adverse impact of childhood obesity on quality of life
may be culture-specific, there is a need to identify whether obesity has a
significant adverse impact on quality of life in non-western societies. Successful
interventions to manage obesity need to take account the cultural context in
which obesity occurs, and thus studying obese children from non-western
countries is important. No studies of quality of life in childhood obesity have
taken place in Malaysia and so the MASCOT study provided an opportunity to test
whether the apparently low quality of life described in obese children in Chapter
Three was related to obesity or related to some other issue, such as the impact
of Malaysian culture, attitudes, and beliefs, on child quality of life. Only one
study of quality of life using the PedsQL has been carried out in Malaysian
children:lsmail et al. [45] examined HRQoL in children with thalassaemia in
Malaysia in Kuala Lumpur and found that the quality of life was significantly
impaired in children with thalassaemia compared to healthy children. In
summary, the limited evidence on quality of life in childhood obesity to date

means that there is a need for more studies.
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1.4.2.2 Self-esteem

Another frequently researched psychosocial variable in obese children is self-
esteem. Self-esteem refers to “an individual’s feelings of his or her self-worth
and competence and is important marker of a child’s well-being and mental
health” [46]. Although the relationship between obesity and self-esteem in
children is widely examined, the findings tend to be inconsistent. An early
review on self-esteem and obesity in children indicated that there was no
significant relationship between being obese and low self-esteem in 7-12 year
old children [47]. On the other hand, a review of nine papers by Reilly and
colleagues concluded that low self-esteem and behavioural problems were
particularly commonly associated with obesity in children, though this seemed
most likely in older obese children and obese adolescents [27]. The inconsistent
findings may be due gender, ethnicity, whether the obese sample was recruited
from the community (non-treatment seeking) or clinical (treatment seeking)

samples, and the particular aspect of self-esteem measured [47, 48].

One of the most frequently used measures of self-esteem is the Self-perception
Profile for children. It assesses five domains which are physical appearance,
social competence, scholastic competence, athletic competence and behavioural

conduct.

In summary, it can be concluded that aspects of quality of life and self-esteem
tend to decrease with increasing weight status of children, but the evidence
base is limited and mostly from western populations. This inverse relationship
between weight and psychological aspects has been observed in clinical and

community samples. Moreover, it is an important health outcome to monitor
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within a child weight management intervention to ensure that no unintended
harm is caused to those enrolled and to also identify any additional psychosocial

benefits of involvement in such a programme.

1.4.3 Obesity persistence into adulthood

The biggest concern in the long-term consequences of childhood obesity is the
persistence of obesity into adulthood. A systematic review by Singh et al. [49]
considers the persistence or ‘tracking’ of childhood obesity into adulthood. The
authors searched multiple electronic databases up to February 2007, and
screened the reference lists of selected papers. Out of 25 articles, eighteen
studies were included and all of them were longitudinal studies. The quality of
studies was assessed and a narrative synthesis was provided. The authors did not
carry out a meta-analysis due to heterogeneity between studies (e.g. definitions

of obesity, length of follow-up).

All studies reported an increased risk for overweight and obese youth to be
overweight or obese in adulthood. For the highest quality studies (based on a
methodological quality assessment) [49], being overweight in childhood (<12
years) carried at least a two-fold risk of being overweight in adulthood, with the
risk increasing further for those that were obese (rather than overweight). With
increasing age of the youth, the tracking of obesity to adulthood is also higher.
The tracking from being obese in childhood to being obese in adulthood ranged
from 43% to 60% in children and from 47% to 90% in adolescents (>13 years), and
when a study examined more than one age-group tracking increased with the

age of the child [49].
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Similarly, a previous systematic review, examining 7 studies estimated that 40%
to 70% of obese pre-pubertal children become obese adults [50]. Reilly [50]
indicates that these figures are likely to underestimate the current tracking of
obesity from childhood into adulthood, because some of the studies are based on
birth cohorts from the post 2nd World War era and not on cohorts growing up in

the modern obesogenic environment where obesity persistence is more likely.

Reviews and studies from the UK and USA have found similar factors increase the
risk of childhood obesity leading onto adult obesity. Persistence of obesity has
been shown to increase consistently with the age of the child [33, 51, 52];
parental obesity [52, 53]; and the severity of obesity [33, 51]. Persistence may
also increase with accelerated gain in BMI from age 7 to 11 [38] and vary by
social class [54]. Interventions may need to target some of the above groups, in

order to decrease tracking.

Only a few published studies [51, 52, 55-57] have provided longitudinal data

examining the persistence of childhood obesity into adulthood and these are

summarised in Table 1.7.
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Table 1.7 Summary of the literature on the longitudinal data examining the persistence of childhood obesity into adulthood

Study Study design | Age at measurement Definition of Main findings
(country) and sample (yrs) overweight/obese
from BMI
Youth Adult Youth Adulthood
Power et Prospective 7,11 and 33 years | >98" >30kg/m” Children obese at 7 years (males/females):43%/60% obese at age 33
al.[51] longitudinal 16 years centile Children obese at 11 years (males/females): 54%/57% obese at age
UK 33
n=11212 Children obese at age 16 years (males/females): 64%/72%
Laitinen et Prospective Birth, 1 31 years | >95% >30kg/m” Normal weight youth (males/females): 4%/4% became obese in
al. [55] longitudinal years and centile adulthood
Finland 14 years Overweight youth (males/females): 56%/42% became overweight in
n=6280 adulthood; 25%/22% became obese in adulthood
Obese youth (males/females): 4%/27% became overweight in
adulthood; 47%/55% became obese in adulthood
Freedman et | Prospective 2.5-17 18-37 >95™ >30kg/m* Proportion of overweight that became obese in adulthood: -
al. [56] longitudinal years years centile 2-5 years(males and females):83%
us 9-11 years (males/females): 76%/78%
n=2610 15-17 years (males/females):86%/90%
Whitaker et | Retrospective | 1-2, 21-29 >85™ males: OR (95%Cl) for being obese in adulthood (obese youth vc non-obese
al. [52] 3-5, 6-9, years centile | >27.8kg/m? | youth)-
us n=854 10-14, 15- Females: Age 1-2 years:1.3(0.6;3.0)
17 years >27.3kg/m? | Age 3-5 years:4.7(2.5;8.8)
Age 6-9 years: 8.8(4.7;16.5)
Age 15-17 years: 17.5(7.7;39.5)
Reilly et al. | Prospective 7 years 13 years | >85" >95™ centile | OR (95% ClI) for being obese in adolescent for progression to obesity
[57] longitudinal centile at age 13 for overweight age 7 was 18.1.
UK n=5175 34% of overweight children at age 7 became obese by age 13 years

OR: odds ratio; Cl: confidence interval.
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Although the tracking of obesity from childhood to adulthood is an important
consequence of childhood obesity, some studies have reported that at least half
of obese adults were not obese as children or adolescents [51, 52, 57]. For
example, a paper from the Bogalusa Heart Study in the USA reported that of the
581 adults who were obese only 144 (25%) had been obese in childhood /
adolescence [56]. Furthermore, from the 1958 British birth cohort, Power et al.
[51] report that most obese adults cannot be identified from childhood BMI, with

only 40% of obese males at age 33 years being overweight or obese at age 16.

1.4.4 Impact of childhood obesity on mortality and morbidity in adulthood

A large body of evidence has demonstrated that overweight and obesity in
childhood and adolescence have adverse consequences on premature mortality
and physical morbidity in adulthood. A recent systematic review by Reilly and
Kelly [9] considers the long-term impact of overweight and obesity in childhood
and adolescence in childhood and adolescence on morbidity and premature
mortality in adulthood. The authors searched multiple electronic databases up
to June 2010, and screened the reference lists of selected papers. Out of 200
articles, 25 studies were included- 5 cohort studies of associations with
premature mortality in adulthood [58-62], 11 studies of associations with
cardiometabolic comorbidities of obesity in adulthood [63-73] and 9 studies of

associations with a wide variety of other outcomes [74-82].

Four for the five cohort studies reported obesity and/or overweight in childhood-
adolescence were associated significant with increased risk of premature
mortality [58-61]. Furthermore, all studies reported a significantly association

between child/adolescent overweight and obesity with increased risk of later
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diabetes [63-65], stroke [66, 67, 69], coronary heart disease [66, 68, 69] and
hypertension [70-73]. All the reported studies were from USA or Western Europe.
Furthermore, three for the five studies reported on risk of cancer found
significant relationships between recalled weight status and pre-menopausal
breast cancer risk with the risk increasing when recalled/perceived weight
status is low [75, 77, 82]. Other outcome measures of physical morbidity such as
risk of asthma and atopy (1 study) [80], polycystic ovary syndrome (1 study)[81]
and disability pension (a form of pension given to those people who are
permanently or temporarily unable to work due to a disability)(2 studies) [78,
79] in adult life were also reported significant associations with overweight and
obesity in childhood. Further studies are required to understand the impact of
childhood obesity on mortality and morbidity in adulthood from other countries,

outside the US or Western Europe.

1.4.5 Summary of health consequences of childhood obesity

In summary, high prevalence of childhood obesity worldwide will increase the
risk of immediate adverse health outcomes that potentially affect the child as
well as future health consequences for adults, both physically and
psychologically. A serious consequence of childhood obesity is that it persists
into adulthood with the associated consequences to adult health, although it
must be remembered that not all adults who are obese were obese as children.
Therefore, it is important to have an early interventions, effective prevention
and treatment strategies to halt the perpetuation of this major health issue. The
key to design such strategies is to identify and understand the determinants of

childhood obesity.
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1.5 Determinants of childhood obesity

Obesity is caused by an imbalance in our energy intake versus our energy output,
[83, 84] but the rise in childhood obesity is multi-factorial and complex. Figure 2
shows a model by Monasta et al.[85] that shows the complex web of potential

determinants of overweight and obesity in children.

Figure 1.2 The complex web of potential determinants of overweight and

obesity in children.
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A large variety and number of risk factors have been identified for the
development of obesity in childhood [84, 85]. These range from factors which
would be difficult or impossible to modify, such as genes and ethnicity, to those
which are potentially modifiable such as excessive hours of television viewing;

low levels of physical activity; and dietary factors such as eating a diet high in
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fat, carbohydrate and sugary drinks, missing breakfast and large portion sizes

[84, 85].

Rising prevalence of childhood obesity could explain why environmental
influences on obesity have gained a great deal of attention on contribution the
development of childhood obesity. The determinants of childhood obesity and
the current epidemic are without a doubt complex and multi-factorial, some of
these issues are explored further below but a detailed discussion of aetiology of
obesity would be beyond the scope of this thesis which has a focus on obesity

treatment.

1.5.1 Genetics

Although mounting evidence suggests that the obesity epidemic is likely related
to decreased habitual physical activity levels and changes in dietary nutrient
intake as a result of environmental changes, there is strong evidence for a
genetic component to the risk of obesity [86, 87]. Progress has been made in the
last 15 years into the identification of possible genes that might influence
obesity phenotypes in humans [88]. Many genes have been explored in order to
identify their possible influence on the development of obesity and these include
those genes that are implicated in food and energy expenditure regulation and
lipid and carbohydrate metabolism. Genome-wide association studies (GWAS)
have identified consistent associations with obesity and many genetic loci have
been implicated for BMI, primarily in adults such as insulin-induced gene-2

(INSIG2) [89] and fat mass- and obesity-associated gene (FTO) [90].
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However, to date, there have been only a few GWAS-related reports for
childhood obesity specifically. A recent study conducted by Zhao and Grant [91]
reported that a number of loci previously reported from GWAS analyses of adult
BMI and/or obesity also play a role in childhood obesity. It is known that the FTO
is the major contributor to polygenic obesity [92] and it has been shown that
mice down or over-expressing FTO are resistant or prone to develop obesity [93,
94]. In human studies, the results also showed that the obesity predisposing FTO
variant was associated with increased total and fat dietary intake in children
[95, 96]. Additionally, the obesity risk variant was also associated with
diminished satiety and/or increased feeling of hunger in children [97], increased
snacking [98], decreased satiety [99], and increased total, fat and protein intake
[98, 100]. In terms of physical activity, studies have reported an interaction
between the FTO obesity risk genotype and physical activity on BMI variation or

obesity risk in adults and adolescents [101].

Other than FTO, studies in polygenic and human obesity found that the obesity
predisposing SNP variant near MCR4 was associated with increased feeling of
hunger [98, 99], increased snacking [98], decreased satiety[99] and increased
total, fat and protein energy intake in children as well as adults [98, 100]. In
2009, Bauer et al. [102] discovered additional obesity genes (SH2B1, KCTD15,
MTCH2, NEGR1, BDNF) identified by GWAS have an association with dietary
intake and nutrient-specific food preference. Thus, by identifying common gene
variants that predispose individuals to obesity, it is possible that subgroups of
people could be targeted for a particular intervention before they become obese

that may be possible to minimise risk by changing one’s eating patterns and
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being vigilant about food choices as well as adopting healthy lifestyle habits, like

regular physical activity.

The role of monogenic or syndromic obesity has also been studied in obesity
genetics research. Studies conducted by Farooqi and O'Rahilly [103] had
identified seven monogenic genes that are involved in the regulation of appetite
via the leptin-melanocortin pathway. Most of these have involved mutations in
leptin production and its receptor, the a-melanocortin-stimulating hormone
receptor (MC4R) and pro-opiomelanocortin (POMC) [104, 105]. It has been
reported that the deficiencies in hormone leptin resulted in morbid obesity
(usually from young age), increased appetite, hyperphagia and hypogonadotropic
hypogonadism and it can be treated by injections of leptin [106]. Individuals
with mutations in MC4R are reported as having severe obesity (particularly at an
early age), hyperphagia, increased lean body mass as well as linear growth and
hyperinsulinaemia [105, 106]. Mutations in POMC appear to result in severe
obesity (from an early age), hyperphagia, altered pigmentation, usually red hair
and adrenal insufficiency [104, 106]. A detailed review on polygenic and
monogenic influences on the development of human obesity is beyond of the

scope of this thesis.

Although genetic factors influence a child’s likelihood of developing obesity, the
expression of such a characteristic is reliant on a permissive environment and
behaviours that promote excessive weight gain. As mentioned in section 1.1.2,
global prevalence of childhood obesity has increased rapidly indicating the
predominant role played by a changing environment on a stable genetic

susceptibility [107]. An ‘obesogenic environment’ that describes current
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lifestyle which encourage both foods high in energy density but low in nutrients
(i.e fast foods) and decreased physical activity levels (i.e high car usage, TV
watching, use of computers and playing video games) has probably led child

populations to an excessive chronic positive energy imbalance.

1.5.2 Environmental factors

Changes in the environment have had a large part to play in the recent rise in
obesity. There has been a shift towards an environment which promotes the
intake of energy dense foods and one in with reduced opportunities for physical
activity [108, 109]. The term ‘obesogenic environment’ has been used to
describe a modern environment that fuels the obesity epidemic. In other words,
the ‘obesogenic environment’ refers to an environment that contributes to

obesity.

In 1999, Swinburn et al. [110] developed an ANGELO Framework (Analysis Grid
for Environments Linked to Obesity) that has been used as an assessment tool for
environmental determinants of obesity. This framework categorised various
components of the obesogenic environment into two sizes of environment
(micro/settings and macro/sectors) and four types of environments (physical,
economic, political and socio-cultural), for measures related to obesity (i.e
dietary behaviour, physical activity or weight)(see Table 1.8) [110].
Furthermore, the ANGELO framework is an efficient way on achieving an agreed
plan for obesity interventions with diverse communities and it is also responsive
to community needs to create stakeholder ownership of the action plan to

combat the ‘obesogenic environment [110]. Thus, focusing on modifying the
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‘obesogenic environment’ that include access to healthy food and access to

places to be physically active is important in tackling the rise in obesity.

Table 1.8 The Angelo Framework

Size Type
Physical Economic Politic Socio-cultural
Macro | Physical Physical activity | Physical activity | Physical activity
activity ) ) ) ) ) )
Diet weight/BMI | Diet weight/BMI | Diet weight/BMI
Diet
weight/BMI
Micro | Physical Physical activity | Physical activity | Physical activity
activity ) ) ) ) ) )
Diet weight/BMI | Diet weight/BMI | Diet weight/BMI
Diet
weight/BMI

Source:Swinburn et al. [110]

van der Horst et al. [111] reviewed 29 studies that used the ANGELO framework
to identify a correlation between environment and obesity-related dietary
behaviours in children. The results of this review of systematic reviews indicated
that the most consistent association was found between parental intake and
children’s fat, fruit/vegetable intakes [111]. A less consistent but positive
association also was found for availability and accessibility on children’s
fruit/vegetable intake. The review concluded that household socio-cultural
factors e.g parental influences (parental intake) and household economic factors
e,g parental education were the most extensively as potential environmental

determinants that contribute to the obesity in children [111].
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A recent systematic review by Monasta et al. [85] reviewed 22 systematic
reviews to identify the early-life (from conception to 5 years of age)
determinants of overweight and obesity. The quality of studies was assessed
using Assessment of Multiple Systematic Reviews score [112]. The authors have
reported that there was no review that can be classified as high quality, 11 as
moderate and 11 as low quality studies [85]. A causal association between
possible determinants and obesity, and the relative importance of each
determinant were not carry out in the review as the determinants can be both a
cause and consequence of overweight or obesity. The results of this review of
systematic reviews indicate that breastfeeding may be a protective factor for
later overweight and obesity, while obesity in infancy, rapid infant growth,
maternal diabetes, maternal smoking, short sleep duration, less than 30 min of
daily physical activity and consumption of sugar-sweetened beverages may be

considered as risk factors [85].

Furthermore, it is well-recognised that children and adolescents are at higher
risk of obesity if one of the parents is obese and at an even of higher risk if both
parents are obese [52]. Nevertheless, it is quite difficult to determine whether
this is due to genetic or familial environment factors or it might be a

combination of both factors.

1.5.3 Familial influences
Evidence suggests that obesity clusters in families. Children of obese parents
probably live in an ‘obesogenic’ family environment and so are at increased of

being obese and maintaining their obesity. The Health Survey for England in 2007
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has shown that the prevalence of obesity amongst children aged 2 to 15 years is
higher where the parent(s) in the household are obese (i.e. both parents are
obese or where the single parent as obese) compared with households with
‘normal/underweight parent(s)’[113]. Clearly, children share the same
environment with their families and many aspects of this environment are
controlled by parents rather than children, in many ways such as food
purchasing, food preparing and activity behaviours that influence the

development of obesity in children.

There are numerous systematic reviews that examine the role of the parent in
the aetiology of overweight and obesity in children namely in feeding [114-116],

physical activity [117, 118] and screen time [119, 120].

1.5.3.1 Parental feeding

In 2004, Faith et al. [114] carried out a systematic review on the relationship
between parental feeding styles and their relationship to child eating (energy
intake) and weight. The author had identified 22 studies of which 19 were cross-
sectional and only 3 studies were longitudinal. Selected studies were then sub-
divided into those that examined general feeding control (8 studies) and those
that examined feeding restriction by parents (e.g. restriction of snack foods) (9
studies). The results of the eight studies focusing on general feeding control
were not consistent, showing equal reporting of positive associations (three
studies) [121-123], no association (three studies) [124-126] and negative
associations (two studies) [121, 127] between parental feeding styles and energy
intake and/or weight status in children. However, of the nine studies that

looked at feeding restriction, eight studies reported positive associations
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between feeding restriction and child outcome [128-135], suggesting that a high
level of feeding restriction by parents is associated with increased energy intake

and/or increased weight in children.

A more recent systematic review by Clark et al. [115] examined the relationship
between parental feeding behaviours and dietary intake and weight of children.
The search was restricted to publications from 1996 to 2006 and 26 selected
studies (11 cross-sectional, 6 longitudinal, 4 experimental, 2 observational, 2
qualitative, 1 retrospective) were identified. The authors concluded that the
most consistent evidence is that parental restriction of snack foods is associated
with ‘uninhibited eating (when outside of parental control) and weight gain,
particularly for girls’, with nine studies showing positive associations [129-131,
133, 134, 136-139]. It has been shown that longitudinal designs provide a better
evidence for causality [140]. Four of the studies on restriction were longitudinal
[130, 136-138], thus providing some evidence for a causal relationship, in which
parental restriction was associated with high fat intake [137], high snack intake
[130], higher BMI [136] and eating in the absence of hunger [138]. The evidence
for other parental behaviours such as parental monitoring or pressure to eat was

inconsistent.

Both systematic reviews are consistent in their findings that restriction of
‘snack’ foods may be unlikely to work in obesity treatment interventions in
children. Only 3 of the 22 studies in Faith et al. [114] review and 6 of the 26
studies in Clark et al. [115] review were longitudinal studies. Many of the

included studies were cross-sectional, making it impossible to determine
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whether the parent’s feeding behaviour influences overweight or obesity in

children, or vice versa.

1.5.3.2 Physical activity

Principally, weight gain results when energy intake is higher than energy
expenditure, causing chronic energy imbalance. Energy intake is solely
dependent on dietary consumption while energy expenditure depends on several
components and physical activity is the major modifiable aspect for this. Thus,
high dietary intake and low physical activity have been widely assumed to be
causally involved in the development of obesity [83]. Obesity might also be
maintained by a low level of physical activity. Most studies of habitual physical
activity in children suggest that the overweight and obese are less active [141,
142] and have poorer fundamental movement skills than their normal-weight
peers [143]. A meta-analysis also reported that there is consistent evidence that
boys are more habitually active than girls [119] and that obese children favour

participation in sedentary behaviours.

Given the scope for decreased physical activity among obese children, and the
fact that increased physical activity is regarded as a cornerstone of childhood
obesity treatment [3, 144, 145], several recent trials for treatment of obesity in
children have reported on objectively measured physical activity [146-148].
Numerous interventions that include physical activity element in treatment
designed to change physical activity behaviours in obese children. A recent
systematic review by Cliff et al.[149] concluded that studies on the effect of
child obesity treatment trials on physical activity of obese children were limited

in quantity and quality: only three child studies were defined as high quality,
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two from clinical settings [146, 150] and one from a community setting [148].
Furthermore, the correlates of parental factors and physical activity in children
and adolescents have been previously explored in systematic reviews by

Gustafson et al. [117] and Van Der Horst et al. [118].

A systematic review by Gustafson and Rhodes [117] identified 34 studies (5
longitudinal, 29 cross-sectional) published from 1985 to 2003 from five
electronic databases. Twenty-four of the 34 studies examined the association of
parents’ physical activity level with their children’s physical activity level (20
cross-sectional, 4 longitudinal). Only 6 studies measured physical activity
objectively using accelerometers, 6 studies used validated questionnaires and 12
studies used non-validated questionnaires, highlighting a problem of validity
with the measurements. Only 14 studies were summarised. The authors reported
that associations between parents’ and children’s physical activity levels were
inconsistent, showing equal reporting of positive correlations (6 studies) [151-
156] and no association (7 studies)[157-163], and one further study found an
inverse correlation [164]. Furthermore, the review also reported a strong
positive relationship between parental support and children’s physical activity
levels from 18 studies (16 cross-sectional, 3 longitudinal) [117]. The authors
stated that encouragement, involvement and facilitation were the three key
forms of parental support which increased the likelihood of children engaging in

physical activity [117].

A recent systematic review examines the correlates both of physical activity and
sedentariness in youth [118]. This review was conducted and included studies

published between January 1999 and January 2005. The 60 reviewed papers in
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the recent review showed that for children aged 4-12 years, parental physical
activity (for boys) and parent support were positively associated with physical
activity but not for adolescents (age range 13-18) [118]. Both systematic reviews
are consistent in their findings that parental support for physical activity is a key

correlate of children’s physical activity behaviour [117, 118].

In addition to the potential benefits of physical activity on energy balance in
childhood obesity treatment, higher levels of physical activity would also have
many other positive outcomes for the child’s health[165], including improved
cardiovascular risk factors [166, 167], and mental health and well-being

including the promotion of self-esteem in children and adolescents [168].

1.5.3.3 Sedentary behaviour
It has been suggested that increased use of information and communication
technology particularly TV viewing, playing video games and computers are

critical sedentary factors affecting childhood obesity prevalence [119].

A systematic review with a meta-analysis included 30 studies (52 independent
samples) on the relationship of TV viewing and body fatness and 24 studies (39
independent samples) on the relationship between TV viewing and physical
activity showed positive statistically significant relationship between TV viewing
and body fatness, and small negative relationship with TV viewing and physical
activity among children and adolescents [119]. However, the review concluded
that the relationships were too small to be of clinical significance, and that
media-based inactivity was unfairly implicated in the rise in childhood obesity

[119]. Furthermore, most studies in this meta-analysis were cross-sectional
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studies and did not control for confounding factors; therefore they are unable to
prove a relationship of cause and effect. It has been shown that cross sectional
designs is the weakest evidence for causality as the findings can only show

associations but not direction of influence [140].

However, findings from a birth cohort supported the fact that watching
television in childhood is associated with an increased BMI, adding evidence for
an association of cause and effect between television viewing and overweight or
obesity [169]. Massive non-core food advertising (defined as high in undesirable
nutrients or energy) particularly during children's peak viewing times could
explain why TV viewing influences of obesity have gained a great deal of

attention on contribution the development of childhood obesity [170].

Another recent systematic review conducted a review included published studies
January 1990 to April 2007 [120]. Seventy-one selected studies (46 cross
sectional, 28 longitudinal and 4 intervention studies) were identified. The
authors concluded that the most consistent evidence recommends a limit to the

time spent watching TV especially for younger children [120].

Most of the reported studies from both systematic reviews were from developed
countries. With dramatic increases in the TV viewing and computer ownership
documented in developing countries, it is likely that similar increases in

sedentary behaviour will be seen there as well [170].

Jordan and Robinson [171] have reviewed the evidence around screen time

(particularly TV viewing, playing video games and computers) and identified 5
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promising interventions with the first three of which involve parents directly:
eliminate TV from bedrooms; monitoring screen time at home; no TV whilst
eating family meals; school curriculum based intervention; and training of health
professionals [171]. While findings from aetiological studies are not the same as
findings from treatment studies, a family-based treatment intervention probably
needs to include reducing the time children spend in front of a screen as one of
its component parts and this is discussed further in this thesis where treatment

evidence is considered (Section1.5).

Furthermore, a systematic review on limiting sedentary behaviour to reduce
childhood obesity also concluded that decreasing sedentary behaviours is an
effective intervention to control weight in children and adolescents [172].
Successful interventions on reduce childhood obesity have focused on limiting
time spent in TV viewing. Several mechanisms for the link between TV viewing
and obesity have been suggested in children and adolescents. TV viewing can
impact on energy balance through decreased energy expenditure (less time
being physically active), possible reduction in resting metabolic rate [173] and
increased energy intake (overeating while watching TV and children to food

advertisements promoting unhealthy food i.e fast foods) [174, 175].

Reducing TV viewing represents a potentially important goal in childhood
obesity prevention and treatment, and most recent evidence based guidelines
for the treatment of childhood obesity have regarded the reduction of
sedentary behaviour as a cornerstone of treatment [3, 144, 145]. Some obesity
treatment trials have examined the potential benefit of reducing sedentary

behaviour for weight management in children, particularly the work of Epstein’s
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group in the US. For example, as far back as the 1990’s Epstein reported that
obese children targeted for reduction in sedentary behaviours had a greater
decrease in percentage overweight at 1 year than children targeted for being
more active [176]. However in a later study, the same research team in 2000
reported that targeting either decreased sedentary behaviours or increased
physical activity was associated with significant decreases in per cent
overweight and body fat and improved aerobic fitness [177]. Decreasing
sedentary behaviours therefore might be equally as effective as increasing

physical activity in reducing childhood overweight.

Promoting increased physical activity and decreased sedentary behaviour is
widely regarded as an important element of childhood obesity treatment, with
favourable impacts on body composition and metabolism [178-180]. Changes in
physical activity levels and sedentary behaviours are recommended by all
international guidelines on the treatment of childhood obesity [144, 145, 181],
most recommending at least 60 minutes MVPA per day , every day, and to
decrease screen-based sedentary behaviours to no more than 2 hours per day of

screen time.

1.5.4 Summary of determinants of childhood obesity

Behaviours that protect against obesity such as diets low in fat and sugar,
control of portion size, and regular physical activity with lower sedentary
behaviour are becoming difficult to control and maintain in the current
environment. The influence of environment on the tendency for a child to gain
weight excessively is almost impossible to separate from other influences on the

development of childhood obesity. Furthermore, parents play an important role
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in the aetiology of childhood obesity around the restriction of food, lack of
support for physical activity and excessive screen time. Consideration of the
family environment therefore is crucial as a strategy to manage the obesity
epidemic particularly for young children, and this is discussed below in the

sections on obesity treatment evidence.

1.6 Evidence for treatment strategies

1.6.1 Introduction

Over recent years, a humber of reviews (systematic and narrative) have reported
on evidence to guide the treatment of obesity in children. In addition, clinical
practice guidelines rooted in those reviews were developed by various
professional organisations, in a systematic way, synthesising the scientific
literature into recommendations for best practice. Thus, this section provides a
recent review from reviews on the management of childhood obesity.

Additionally, two Clinical Practice Guidelines are examined in Section 1.6.3.

1.6.2 Systematic review- Cochrane Review, 2009 [3]

The 2009 Cochrane Review of interventions for treating obesity in childhood
provides a transparent and systematic explanation of its methodology. Only RCTs
were included in this review and were identified through searching from
CENTRAL on the Cochrane Library Issue 2 2008 (including MEDLINE, EMBASE,
CINAHL, PsycINFO, ISI Web of Science, DARE and NHS EED) from 1985 to May
2008. Only randomised controlled trials that observed subjects for a minimum
six months follow up were included. Criteria regarding the type of participants,
interventions and outcome measures were also provided. After screening

inclusion criteria for the papers, there is an additional of 46 RCTs from a
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previous Cochrane review, making a total of 64 RCTs (5230 participants) in the

recent Cochrane systematic review.

Of the 64 trials, 10 (1424 participants) focused on anti-obesity drugs in
adolescents (i.e. metformin, orlistat, sibutramine) and 54 (3806 participants)
focused on lifestyle changes. Of the 54 RCTs focusing on lifestyle, 36 focused on
behavioural oriented treatment programmes aiming to change diet, physical
activity and sedentary behaviours (ranging from family-based therapy, cognitive-
behavioural treatment, problem solving, and multi-component behavioural
therapy); 12 focused on physical activity / sedentary behaviour only; and 6
focused on diet. For inclusion, the studies had to include a baseline and post
intervention measurement of height and weight, with BMI z-score or percentage
overweight as the primary outcome. A range of secondary outcomes were also
considered, including a focus on adverse outcomes. The authors divided the 54
lifestyle studies for the purpose of analysis by the age of the child: 37 studies (4
dietary, 9 physical activity, 24 behavioural interventions) comprised children
with a mean age <12 years and 17 studies (2 dietary, 3 physical activity, 12
behavioural interventions) comprised children with a mean age >12 years (i.e.

adolescents).

A narrative synthesis and a meta-analysis are presented in the Cochrane review
to ascertain the effect of behavioural family programmes on the change in BMI z-
score compared with standard or minimal care. Only four of the 24 behavioural
interventions in children <12 years fulfilled the criteria to be pooled, with 16
studies excluded from the meta-analysis as the studies had not been analysed

using intention-to-treat principles. The Forest plot combining the remaining four
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studies showed that the mean difference between the groups in BMI z-score
favoured the behavioural intervention over standard care at the 6-month follow-
up (-0.06, 95% CI -0.12 to -0.01) (Figure 1.3). However, the authors reported
that there was no benefit at 12- months follow-up (-0.04, 95% CI -0.12 to 0.04) in

behavioural interventions in children <12 years old.

Overall, the authors of the review admit that there is still limited data to
ascertain which intervention is more effective in childhood obesity treatment
but concluded that there is more than adequate evidence to support the
effectiveness of a combination of four cornerstones to weight management
(diet, physical activity and sedentary behaviour, behaviour modification and
family-based therapy) in childhood obesity treatment. Furthermore, parental

involvement was identified as being particularly useful in children < 12 years.

1.6.3 Clinical Practice Guidelines

NICE 43 Guidelines 2006-UK [144]

In England, guidelines for the management of obesity were developed by the
National Institute of Clinical Excellence (NICE) in December 2006. The evidence
for the NICE guidance was partially based on an earlier Cochrane review (100),
but also included evidence from controlled clinical trials and controlled before-
and-after studies, as well as evidence published since the Cochrane review of
2003. The guidelines addressed both clinical and public health
recommendations, and for the purpose of this thesis, the clinical
recommendations relating to the management of obesity in childhood will be
reviewed. The guidelines were developed in accordance with the methods set

out by the NICE in ‘Guideline Development Process- Information for National
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Figure 1.3 Forest Plots on the Treatment of Obesity in children under 12, 6 months follow-up from the Cochrane Systematic

Review

(a) Behavioural interventions in children < 12 years - 6-month follow-up

Source:Oude Luttikhuis, Baur [3]
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Collaborating Centres and Guideline Development Groups. The specific search
strategies undertaken for the development of these guidelines are reported in

Section 4.4 of the Full Guidelines.

Most of the evidence used to inform these clinical recommendations was ranked
1++ and 1+, indicating that it was sourced from well-conducted meta-analysis
and systematic reviews with low risk of bias. The highest level of evidence (1++)
is available for the following interventions in specialist weight management
programmes: -
e Physical activity and diet combined are more effective in weight
management in children aged 4-16 years, than diet alone
e Behavioural treatment combined with physical activity and/or diet is
effective in children/adolescents aged 3-18 years
e Behavioural treatment can be more effective if parents, rather than
children (aged 6-16 years), are given the main responsibility for behaviour

change.

SIGN 115 Guidelines, 2010- Scotland [145]

The most recent guidelines for the management of obesity in Scotland were
developed by The Scottish Intercollegiate Guidelines Network (SIGN) in February
2010 by the Academy of Royal Colleges and their faculties in Scotland. The
Guidelines were based on a systematic review of evidence and the strength of
the evidence was determined using the US Agency for Health Research and
Quality, (AHRQ) appraisal method. The specific search strategies undertaken for
the development of these guidelines are reported in SIGN 50: A Guideline

Developer’s Handbook (available at www.sign.ac.uk/pdf/sign50.pdf).
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Similar to NICE Guidelines, most of the evidence used to inform these clinical
recommendations was ranked 1++ and 1+, indicating that it was sourced from
well-conducted meta-analysis, RCT, and systematic reviews with low risk of bias.
The SIGN 115 guideline recommended that treatment strategies should be family
based approaches targeting changes in diet, physical activity and sedentary
behaviours [145]. The guideline also highlights that treatment should be
behavioural in nature, and used the NICE 43 (2006) guideline’s definition of what
made a behavioural treatment. Behavioural modification techniques (such as
goal setting, use of rewards and self-monitoring) were recommended, as part of
a multi-component intervention. SIGN 115 did not however describe how
treatment strategies should be implemented to make those behaviour changes

[145].

In the UK, these two clinical practice guidelines for childhood obesity
management have been developed to respond to the recent increases in rates of
childhood obesity. The evidence informing the development of such guidelines
and subsequent recommendations is consistent. Both clinical practice guidelines
agree that an intervention is more likely to be effective if it promotes a healthy
eating plan, encourages lifestyle physical activity and aims to reduce sedentary

behaviours and takes a whole family approach.

1.6.4 Summary of evidence for treatment strategies
There is strong support for inclusion of the modalities of diet, activity, behaviour
modification and parental involvement and support in a multi-component family-

focused intervention for the effective management of childhood obesity. A
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summary of the consensus from systematic review and guidelines would appear

to be that the ‘best bets’ for treating childhood obesity are as follows:

e treatment should combine changes in diet plus changes in physical
activity and/or reduction in sedentary behaviour (e.g. TV viewing);

e behavioural change and motivational techniques should be incorporated
into the treatment programme and.

e treatment should directed at the entire family rather than just the obese

child .

All international guidelines agree that treatment should be family based and
only undertaken when the family [182], in particular at least one parent, is
willing to engage in treatment and it should be integrated and be multi
component, i.e. target diet, physical activity and sedentary behaviour. In other
words, effective management strategies to promote those behaviours must occur
within a family context to address modifiable behaviours that promote and
maintain excessive weight gain. In the final stages of writing of this thesis,
Shrewsbury et al. [182] published a systematic review which suggested that the
importance of involving parents or the families in paediatric overweight and
obesity treatment. The evidence base for family-based programmes to treat

childhood obesity (aged 7 to 12), is reviewed in the following section.

1.7 Evidence-base for family-based programmes

Epstein et al.[183]

For some years research on paediatric obesity management has continued to
grow. One of the major researchers and proponent of treatment programmes is
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Len Epstein. Over a number of years, the research carried out by Epstein’s group
has indicated that an intensive intervention which uses targeted lifestyle
changes (targeting changes in diet, physical activity and sedentary behaviour)
along with the monitoring of lifestyle and the use of rewards can be successful in
paediatric obesity management. His studies showed the importance of the
programme and all the lifestyle changes being family-based with the support of
the parents and family fundamental to any success. However although Epstein’s
studies were claimed as the ‘ best bets’ for the treatment of childhood obesity
[176, 177, 183-185], the treatments used in the various studies by Epstein have
not been described in detail in any of his publications and no treatment manual
is generally available, and so the treatment techniques cannot be easily
replicated by other practitioners and researchers. One recent publication from
the UK has used an adapted version of the Epstein treatment manual, in

collaboration with Epstein, but did not publish the treatment manual [186].

Twelve of the studies in the Cochrane review [3] and 15 of the studies in the
NICE guidance [144] were from Epstein’s group, thus contributing considerably to
the evidence base. He has been emphatic about the importance of the
programme and all the lifestyle changes being family based with the support of
the parents and family fundamental to any success. In 1994, this group
evaluated A ‘Family-Based Behavioural Therapy’ (FBBT) programme, examining
different lifestyle combinations, behaviour management approaches and/or
target groups, delivered to groups over 8-12 weeks [183]. The FBBT programme
used the Traffic Light Diet, which is a calorie based-food exchange system, with

foods colour coded with red (foods particularly high in energy and thus should be
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restricted/avoided), amber (foods are to be taken with caution) and green

(foods that can be eaten freely).

In a ten-year follow-up of ‘Family- Based Behavioural Therapy’ in 77 families
comprising obese parents and obese children, long-term changes in per cent
overweight were best if the parent and child were targeted together (-11.2% at 5
years, -7.5% at 10 years). This result was compared with targeting the child
alone (+2.7% at 5 years, +4.5% at 10 years) and a group where neither child nor
parent were specifically targeted (+7.9%, +14.3%).[185] Their programme
provides evidence that parents should be involved in the therapy process in

order to sustain change.

Hughes et al. [187]

A more recent randomised controlled trial study used in the conception of the
MASCOT programme was the SCOTT study which involved an individualised
behavioural-based intervention with 134 obese children of primary school age (5-
11 years old) randomised to either the SCOTT group (intervention) or a standard
care group (control) in Glasgow and Edinburgh, Scotland. The intervention group
involved an evidence-based novel dietetic treatment (eight dietetic interviews)
over 6-months with a 5 hour ‘dose’ of treatment and used family-centred
behavioural change techniques while the control group received 1.5 hours of
‘typical’ dietetic weight management delivered in a traditional (educational)
manner, ie families were instructed what to do. The SCOTT study was closest in
design to the MASCOT project. It was loosely based on Epstein’s work, used the
traffic light diet scheme, self-monitoring goal setting and relapse prevention,

and the SCOTT treatment protocol has also been published [188].
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Golan and Crow [189]

Golan and Crow’s research has added to the evidence of the effectiveness of
family-based interventions, but with an emphasis on parents as the main or only
target of treatment. The authors reported a 7 year follow-up of a randomised
controlled trial of 60 obese children aged 6-11 years with parents or children
targeted as the exclusive agents of change. Per cent obesity was calculated
using formula: 100 [actual weight - desirable weight)/desirable weight (based on
the 50th percentile weight for a particular age, sex, and height according to the

National Centre for Health Statistics growth charts)]

Parents attended a 14 session group therapy with total ‘dose’ of treatment of 14
hours consisting of eating and activity behaviour modification; decreasing
stimulus exposure, parental modelling, and parents were encouraged to practice
‘authoritative’ parenting. On the other hand, the children attended 30 1-hour
group sessions and they were prescribed with a diet, and discussions on physical
activity, eating behaviour modification, stimulus control, self-monitoring,
nutrition education, problem solving, and cognitive restructuring. The study
reported that the mean reduction in percentage obese was superior for the

parent group (29%) compared with the child group (20%) (p<0.05).

A further study was carried out by the same author in 32 families with obese
children (BMI for age and sex >85th percentile) aged 6-11 years who were
randomised either to treatment of parents exclusively (intervention group) or
treatment of parents with the obese child [190]. Both groups received a 6-month
educational and behavioural programme for a healthy lifestyle. With respect to

changes in degree of overweight, significant reductions in percentage

76



overweight and BMI z-score were observed only for the parent-group (-12%;
p=0.05 and -0.5; p=0.03, respectively), whilst non-significant increases were
reported for outcomes in the parent and child group (+0.4% and +0.1,
respectively), suggesting that interventions delivered to parents alone may be
more effective and that the obese child could be omitted from active

participation in treatment.

Golley et al. [191]

Golley et al. [191] have examined the effects of ‘Triple P’ Positive Parenting
Program in the treatment of childhood obesity. The programme has been
developed which combines parenting skills training using Triple P with healthy
lifestyle information among 111 pre-pubertal overweight/obese children aged 6
to 9 years, in a clinical setting. Families were randomly assigned to three
groups: 1) parenting skills alone 2) parenting skills plus lifestyle education (4 two
hour group sessions on parenting followed by 7 sessions on lifestyle) and 3)
waiting list control group. The intervention was only delivered to groups of
parents - children did not attend any sessions, and parents were encouraged to
deliver change at the level of the family rather than the individual child.
Although there was no significant difference in BMI z-score between three
groups, after a 12 months intervention programme, the study showed that there
was a reduction of approximately 10% of BMI z-score in the parenting-skills
training plus intensive lifestyle education compared to the parenting-skills
training alone or waiting list for intervention (only reduction of approximately
5% in BMI z-score in both groups). This indicates that parenting programmes
delivered alongside lifestyle components may be a more effective approach for

weight management than programmes that focus on parenting alone. The study
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also reported a greater reduction in BMI and waist-circumference z-scores in
boys and suggested that the intervention programme would be more effective in
boys than girls. A limitation is that the study did not have a traditional family-
based ‘lifestyle’ programme arm without the parenting aspects, in order to
assess the benefit of adding parenting skills to the treatment of obesity with

lifestyle change.

Sacher et al. [192]

The Mind, Exercise, Nutrition, Do it (MEND) Program is a multi-component
community-based childhood obesity treatment intervention. Participants were
randomised to intervention or waiting list control group: 116 participants were
recruited from five UK sites that includes children aged 8-12 years old, classified
as (BMI > 98th percentile, UK 1990 reference data). The primary outcome
measure was change in waist circumference from baseline to 6 months. Changes

in BMI and percentage of body fat were also measured as secondary outcomes.

Parents and children attended eighteen 2-hours group educational and physical
activity sessions held twice weekly in sports centres and schools, followed by a
12-week free family swimming pass over 6 months. Children were then followed
up 12 months from baseline. At 6 months, there were significant between-group
differences in waist circumference z-score and BMI z-score in favour of the
intervention group. Similarly at 12 months, children in the intervention group
had reduced their waist and BMI z-scores by 0.47 (p < 0.0001) and 0.23 (p <

0.0001), respectively.
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West et al. [193]

This study is a parent-centred intervention for childhood obesity that involves
101 participants with overweight and obese (using IOTF definitions) 4- to 11-
year-old children who participated in an intervention or wait-list control
condition. The primary outcome measure was BMI z-score, measurements were
taken at 12 weeks. Similar with the Golley et al. [191] study, the parenting skills
programme was based on the Positive Parenting Programme, 12-week
intervention that consists of nine 90-min group sessions and three 20-min

telephone sessions.

The 12-week intervention was associated with significant reductions in child BMI
z-score and weight-related problem behaviour. There was a reduction in mean
BMI z-score in the first 12 weeks of in the intervention group compared to no
change in the wait-list control condition. For the intervention group the mean
BMI z-score changed from 2.15 (0.43) at baseline to 2.04 (0.44) at 12 weeks and
after 1 year follow-up, the mean BMI z-score decreased significantly to 1.96

(0.46).

1.7.1 Summary of evidence-base for family-based programmes

To summarise, there are a number of childhood obesity treatment interventions
which now suggest that a family-based treatment of childhood obesity with
parents as agent of change is an effective alternative to child group treatment.
Indeed, Golan et al. [190] states that the parents-only approach was more
effective. In the current study, the MASCOT programme was delivered as a
family-based intervention, with both parents and children attending the group-

based programme separately but parents were considered to be the ‘agents of
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change’ to bring about the required changes in lifestyle. The treatment
programme and its development are discussed in detail in Chapter Two and the

full treatment programme is given in Appendix Seven.

Up to now, there has been no research activity in Malaysia on interventions to
treat childhood obesity. It is pertinent to review the background and the issue of

childhood obesity in Malaysia.

1.8 Malaysia in context

Malaysia has experienced rapid industrialisation and urbanisation since the
country’s independence in August 1957. Stability in economic growth and
political development has resulted in improvements in mortality and morbidity
in Malaysia. According to the recent ‘Population Distribution and Basic
Demographic Characteristic Report, Population and Housing Census Malaysia,
2010, total population of Malaysia was 28.3 million compared to 23.3 million in
2000 and consists of the ethnic groups Malays (67.4%), Chinese (24.6%), Indians
(7.3%) and others (0.7%) [194]. Urbanisation has increased from about 25% of the
population in 1960 to 71% in 2010 [194]. Based on poverty line income of US$1
per day, the prevalence of poverty decreased from 17% in 1990 to below 4% in

2009 [195].

Kuala Lumpur is the capital and the largest city in Malaysia with population of
1.6 million as of 2010 [193]. Kuala Lumpur and its surrounding urban areas form
the most industrialised and economically, the fastest growing region in Malaysia
with 100% urbanisation [193]. The economic transition and population growth,

together with changes in lifestyle to one of urbanisation in have led to profound

80



shifts in dietary and physical activity behaviours among Malaysians , a
‘westernisation’ of lifestyle. Furthermore, the accelerated socioeconomic
development in the past several decades in Malaysia has resulted in major
changes beginning with a demographic transition to urbanisation , shifting
occupations from physically active rapidly towards sedentary. Dietary changes
also appear to be shifting towards a diet dominated by a higher intake of animal
and lower intake of fibre. In other words, Malaysia is now experiencing a
nutrition transition [195]. What was once a problem of developed countries is

now affecting developing countries including Malaysia.

Figure 1.4 Total population of Malaysia from 1980 to 2010
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The evolution in the lifestyle and dietary habits towards higher consumption of
animal source foods, added sugar and fats and lower intakes of fruits and
vegetables have been implicated in the increasing rate of obesity and nutrition-

related non-communicable diseases in Malaysia [196]. In the absence of
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nationwide food consumption survey on dietary intake, the food balance sheet
data provides some useful information on the trends in dietary intake of
Malaysian people [197]. The food balance sheet data show that the energy
intakes of Malaysian adults increased on average by 23% (2343kJ/day). Absolute
fat and protein intakes also increased from 49g per person per day to 87g per
person per day and from 49g per person per day to 61g per person per day, on
average, respectively. These increases in total energy, fat and protein intake
resulted from increased consumption of meat, fish, eggs, sweeteners, oil and

fats (Figure 1.7)[197].

Figure 1.5 Population distributions by state, Malaysia, 2010
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Kedah 1.95
Perak 2.35
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Sabah 3.21
Johor 3.35
Selangor 5.46
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Source: Department of Statistics, Malaysia [194]
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Figure 1.6

Level of urbanisation in Malaysia according to state, 2010
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Figure 1.7 Changes in sources of calories in Malaysia, 1961-1997
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Although these data are not specific to dietary intake of Malaysian children, a

small study showed that the energy intake of 11-15 years old girls overweight

children and adolescents is higher (2138kcal/day) than normal weight children
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and adolescents (1903kcal/day)[198]. The study also reported that fat intake

provides on average 30% of the total energy intake in this sample.

Furthermore, fast food is a growing component of the Malaysian diet. The
growth of the fast food industry in Malaysia has increased dramatically since
1990s and it has been reported that total sales were RM 1 billion (£204 million)

in 1997 increasing to RM 1.3 billion (£266 million) in 2000 [199].

Another concern is that a pilot study of physical activity and sport in Malaysian
children reported that children showed a strong preference for sedentary
pursuits, rather than sport or activity games in their leisure time [200], which
may increase risk of the development of obesity in children. Watching television
and/or video was the most popular leisure activity undertaken during the school
week and at the weekend (97%) and video games were seen by 56% of boys

compared to girls (25%)[200].

Childhood obesity research in Malaysia is very much in its infancy. Furthermore,
as Malaysia progresses rapidly towards developed economic status, national
strategies need to be developed to tackle both dietary and activity contributors

to the excess weight gain in children.

In 2003, the Ministry of Health Malaysia and Academy of Medicine Malaysia
developed clinical practice guidelines on the management of obesity in adults
and children [201]. The guidelines were based on a systematic review and
reports of other relevant expert working groups. Most of the evidence used to

inform these clinical recommendations was ranked C, indicating a lack of
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evidence from a large number of high quality RCTs to inform the guidelines for
the Management of Obesity in Children and Adolescents. The Malaysian guideline
recommended the following components in the management obesity of children

and adolescents:-

e Reduction of energy intake by dietary modification, and using
conventional foods

e Increase energy expenditure by increasing physical activities and
decreasing physical inactivity

e Behaviour modification associated with eating habits and activity pattern

¢ Involvement of the family in the process of change.

All those components were included in the present study. At the time of starting
the MASCOT project, no RCT on a childhood obesity treatment programme had
been carried out in Malaysia. The recent and rapid increases in rate of childhood
obesity internationally suggest a need for weight management programmes.
Therefore, a well-designed programme on childhood obesity weight management

should be developed in Malaysia based on recent evidence and guidelines.

1.9 Conclusion: Thesis aims and hypothesis

1.9.1 Thesis aims

As described in Section 1.6, the recent systematic review and the UK guidelines
revealed a number of promising strategies for the successful management of
childhood obesity. These strategies targeted parents as an agent of change to
modify behaviour changes in physical activity, sedentary behaviour and diet.
This thesis study therefore aims to address the primary research question:
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“Does a family-based behavioural programme for the management of obesity

(MASCOT) improve the BMI z-score of 7-11 year old children in Malaysia?”

The aims of the thesis study are:

To address the primary research question, the MASCOT programme was
compared with a no treatment control group. The study’s primary
outcome was change in BMI z-score at 6-months. The study also aimed to
investigate a number of secondary outcomes namely change in quality of
life, physical activity and sedentary behaviour, height and weight at 6-

months (Study Methodology- Chapter Two)

To examine the differences in health-related quality of life between
obese children and healthy weight children (Health-related Quality of

Life- Chapter Four)

To examine the differences in physical activity and sedentary behaviour
between obese children and healthy weight children (Physical activity

and Sedentary Behaviour- Chapter Five)

1.9.2 Thesis hypothesis

The study research will test the hypothesis that:

“A ‘good practice’ intervention for the treatment of childhood obesity would

have a greater effect on primary outcome (change in BMI z-score at 6-months)

and secondary outcomes (change in physical activity and sedentary behaviour,

height and weight at 6-months) than allocation to a no treatment control

group.”
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CHAPTER TWO
Study Design and Methodology of the Randomised Controlled Trial of MASCOT

(Malaysian Childhood Obesity Treatment) Programme

2.1 Introduction

This chapter outlines the design and methodology of the MASCOT intervention
study which assessed the efficacy of the family-focused weight management
programme (intervention) relative to no treatment group (control) of obesity in
7-11 year old school children. A full description of the MASCOT study is also
given in this chapter and the treatment protocol is described in detail in
Appendix Seven. The intervention programme was delivered for six months
between November 2008 and April 2009 at primary schools in Kuala Lumpur and
the outcome measurements were taken at baseline and six months. The MASCOT
research team consisted of a dietitian, two physiotherapists as well as a

psychologist based at the Universiti Kebangsaan Malaysia, Kuala Lumpur.

2.2 Ethical Approval
Ethics approval was granted by the Medical Research & Ethics Committee,

Faculty of Medicine, Universiti Kebangsaan Malaysia, Kuala Lumpur.

2.3 Study design and reporting

2.3.1 Design

The MASCOT study was a single-blinded randomised controlled trial of a dietetic
treatment for childhood obesity in children of primary school age. The trial was

to be registered, conducted and reported in accordance with CONSORT
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guidelines [202]. Compliance with CONSORT is essential to ensure our study has
high methodological quality. The study also used an ‘intention to treat’ analysis
on the conduct and reporting of RCTs. Intention to treat analysis (ITT) is a
method of analysis for randomised trials where all subjects assighed to one of
the treatments were analysed together regardless of whether or not they
completed or received the treatment [203]. According the CONSORT statement
[202], authors require to indicate whether analyses were performed on an ITT
basis, however it does not outline how ITT should be approached. As outlined in
Section 1.9.2, the study tested the hypothesis that obese children from a
treatment group have no significant difference in change in BMI z-scores at 6

months compared to the no treatment (control) group.

The study did not compare the intervention group with standard care treatment
in Malaysia because there is no or only minimal treatment available for obese
children in the health care system in Malaysia. Obesity treatment in Malaysia at
present has focused its attention on treating obese adults, not children. In view
of the fact that this was a first study conducted in Malaysia and the lack of
treatment given by the standard care system, the no treatment arm acted as a
control group. The present study did not have the resources to offer a waiting

list control, or to offer some form of control group which involved treatment.

2.3.2 Target patients
2.3.2.1 Justification
Study eligibility criteria were set out to ensure that 1) primary school children
(aged 7-11 years old) recruited required weight management, 2) the degree of

“obesity” was not such that the children were likely to have serious
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comorbidities (many will have had comorbidities but not serious ones requiring
urgent treatment) requiring specialist paediatric interventions and 3) the
intervention programme would be appropriate for the child’s development.

Therefore, the inclusion and exclusion criteria for this study are noted below:

2.3.2.2 Study inclusion criteria

Children were eligible for the study if they were;

1. aged between 7 and 11 years old and attending primary school,
2. had a BMI >95" centile (CDC reference)[204] and

3. had at least one parent willing to take part in the study

2.3.2.3 Study exclusion criteria

Children were ineligible to enrol in the study if they;

1. had an obvious underlying medical cause of obesity,
2. had serious co-morbidity requiring urgent medical or surgical attention,

3. had attended any dietetic clinic in past 12 months.

2.4 Study procedure

2.4.1 Recruitment

Subjects were recruited between July 2008 and November 2008 in Kuala Lumpur.
A list of 136 government-owned-primary schools in Kuala Lumpur was obtained
from the Kuala Lumpur Federal Territory Education Department. From these 136
schools, 10 schools were selected randomly. Potentially suitable children
(considered to be overweight or obese by their class teacher) were assessed for

eligibility by the author using BMI. Of 500 potentially eligible children identified
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by teachers, 365 were confirmed as obese according to BMI (BMI >95'" centile).
All of these 365 children were provided with study information sheet and the

details of the study to be given to their parents (Appendix Two).

2.4.2 Consent

Following recruitment at the schools, the researcher then telephoned the
families to inquire if they were interested in taking part in the study. The
researcher ensured that the child was eligible for the study (see 2.3.2.2 for
inclusion criteria). If the child was eligible and the family willing to take part in
the study then they were invited to come to the university where all the
baseline measurements were taken. At this point, the study was explained in

detail to the parent and child.

If families were allocated the intervention group, the dietitian then sent a
weight management programme timetable to the families and telephoned two
days before the first class to confirm attendance. Additionally, all parents and
children were assured that they could withdraw from the study at any time
without consequence. Informed consent was obtained from parents (for their
own participation and that of their child) and child assent was obtained from

those eligible and interested.

2.4.3 Randomisation and concealment

Participating families attended a weight management centre where all baseline
measures were taken, and then the researcher assigned a unique study code
prior to random allocation into treatment or control group. To ensure

concealment of allocation, codes were sent electronically to a statistician (Prof.
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JH McColl) at Glasgow University who produced a computer generated
randomisation list which allocated participants to treatment or control group so
that groups were balanced in blocks of 20. The group randomisation was
stratified for gender. After the randomisation, the statistician sent (by email)

the dietitian the study code and group allocation.

2.4.4 Blinding

All the outcome measurements taken at baseline and six months were measured
by the main researcher (author) who remained blinded to group allocation
throughout the study. The dietitian, physiologist, psychologist and the families
were for obvious reasons not blinded to group allocation. The children and
families were reminded regularly not to tell the main researcher which group

they were in.

2.4.5 Delivery of interventions

2.4.5.1 Intervention group

The intervention was intended as a relatively low intensity (8 sessions, 8 hour
contact time, delivered as group sessions) programme, delivered over a 26-week
period largely by a dietitian who led every session. Input from a clinical
psychologist supported the work of the dietitian outside treatment sessions, and
provided support to parents directly during one session. This input helped ensure
that the programme remained parent-centred and the psychologist advised on
decisional balance, self-monitoring, goal setting, contracting, use of rewards,
and relapse prevention. The dietitian and psychologist had limited experience of
childhood obesity management prior to the trial. The program was adapted from

the Scottish Childhood Obesity Treatment Trial (SCOTT).[187] The treatment
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programme involved greater contact time than SCOTT and was delivered as a
group intervention targeting the parents only, unlike SCOTT [187]. Modifications
to the ‘SCOTT’ treatment programme were made in order to use the parents as
the main agents of change, a successful approach in some studies [189, 190],
and because group sessions were less expensive. The first four sessions were
held every 2 weeks and the next four every month for 4 months. There were four
groups, each consisting of thirteen parents (52 parents in total, 47 mothers, five
fathers). Parents were provided with treatment materials that were adapted
from those used in the SCOTT [188] and ’Bright Bodies’ childhood obesity
treatment RCT [205]. The full description of the programme is discussed next
(Section 2.5). The primary aim of the intervention was weight maintenance
allowing the child to ‘grow into their weight’, ideally until their BMI was within

normal centile ranges [145, 206].

2.4.5.2 Control group
Children who were allocated randomly to the control group did not receive

treatment.

2.5 Study full description

2.5.1 Behavioural targets

The MASCOT treatment focused on change in three key behaviours recommended
as the principal targets of obesity treatment by systematic reviews [3] and
recent evidence based clinical guidelines [144, 145]: reductions in sedentary
behaviour, particularly screen-time; increases in physical activity; changes in
diet. The parents were targeted as the main agents of lifestyle change as

recommended by recent systematic reviews [3] and clinical guidelines [144,145]
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and the work of Golan etal. [190] which concluded that combined behavioural
lifestyle interventions which are family centred are most likely to produce
significant and clinically meaningful reductions in BMI z-score in obese children.
Most lifestyle changes in the MASCOT treatment programme were intended
mainly for the obese child, but to achieve such a change would require changes
in lifestyle by the entire family, and so treatment efforts in MASCOT were

directed largely at the parents.

Our MASCOT treatment programme therefore focused on bringing about
sustained changes in dietary intake, increasing physical activity, reducing
sedentary behaviour in children of primary school age, 7 to 11 years old, who are
obese (>95™ centile for age relative to CDC reference [204] and above the
obesity threshold from the Cole et al. method [11] in which the parents would

be largely responsible for inducing changes in lifestyle.

2.5.2 Dose of treatment and method of delivery

The rationale for the treatment in MASCOT was that it should be relatively ‘low
dose’ and so reasonably generalisable, and it was also felt that an eight group
session intervention (with a total dose of patient contact of around 8 hours)
would be more generalisable than the more intense and longer duration
interventions which have been described in the US literature [183, 205] many of
which require much greater patient contact over a much longer period. The

programme was facilitated by a dietitian, psychologist and physiotherapist.

The Parent-Only group attended classes included nutrition education, exercise

and behavioural modification topics facilitated by the dietitian and psychologist
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of 60 minutes each. Parents were provided with treatment hand-outs that were
modified from SCOTT materials [188] and Bright Bodies materials [205]
supplemented with additional self-developed material (Appendix Seven). The
content of each session in the MASCOT treatment programme is outlined in Table

2.1.

Concurrently, the children in the intervention arm of the MASCOT trial
participated in a physical activity class facilitated by an exercise physiologist.
Most sessions consisted of a warm-up, exercise and a cool down aimed to
develop children’s motor skills and to motivate them to increase physical

activity.

2.5.3 Behavioural theory and behaviour change techniques

As noted above, the MASCOT treatment was intended as a family-centred
approach based on heavily adapted version of treatments used in two (SCOTT
and Bright Bodies Treatment Programme) recent childhood obesity treatment
RCT [187, 205]. Considerable evidence from clinical trials shows that behavioural
family-based treatment approaches are the most effective options for the
management of childhood obesity [207]. The intervention employed a number of
behavioural change techniques underpinned by two well recognised theories of
behavioural change, the transtheoretical model [208] of change and the social
cognitive theory [209, 210]. The use of these techniques was pioneered in
childhood obesity treatment by Epstein and colleagues [183, 184, 211] and the
techniques are becoming increasingly common in childhood obesity treatment
and prevention trials [3, 144, 145, 187, 205]. Various behavioural change

techniques were employed in the MASCOT treatment intervention in order to:
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assist the parent and child in raising their awareness of their lifestyle; help them
focus on the aspects of their lifestyle which require changes; to motivate the
child and family to make lifestyle changes; to help the child and family monitor
those changes. The behavioural change techniques used include assessing
readiness to change, self-monitoring, goal setting, rewards, and contracting,
problem-solving, and preventing relapse [212]. These techniques are described

in brief below.

2.5.3.1 Readiness to change and decisional balance

Motivation and readiness to change were explored in depth in the first
appointment in the MASCOT treatment programme (Session 1, see Table 2.1).
Assessment and reflection on readiness to change is an established part of ‘good
practice’ management of a number of chronic paediatric diseases [213, 214] and
was considered by the authors to be an important part in this programme to
assess a parent’s willingness or readiness to change the child’s lifestyle. The
MASCOT intervention programme used a Readiness-to-Change scale to determine
where families were on the continuum between "not prepared to change” and
"prepared to change”. The parents were asked to mark on a scale 0 to 10 their
current position in the change process, 0 indicating not prepared to change and
a score above 5 suggesting that that the parent is willing to consider lifestyle

change.

The parent was then asked to complete a ‘decisional balance chart’ which
considers the ‘pros and cons’ scale sheet in order to help the parent to identify
the pros (benefits) and cons (costs) of changing behaviour [187, 188]. Firstly, the

parent was asked to write down the benefits of making the changes and also the
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costs of making those changes. Then, the parent was asked to consider whether
the pros outweigh the cons or the pros outweigh the cons. If the pros outweigh
the cons, it should help motivate families to make behavioural changes. Open
questions were also used as part of the decisional balance, to prime the parent
to think about ways to overcome identified barriers to lifestyle change and

actions that might be taken to overcome these barriers.

2.5.3.2 Goal setting, contracting and rewards

Setting realistic behaviour change goals is an established element of behaviour
change techniques in the management of a number of other chronic paediatric
diseases [215] which depend on lifestyle change in management [214-216], and
is increasingly being used in the management of childhood obesity, and widely
recommended by recent guidelines on childhood obesity treatment (SIGN

115)[145] and by the recent Cochrane review [3].

In the MASCOT treatment programme, goal-setting was used and was intended to
encourage behavioural changes, and to help increase and maintain the child’s
and family’s motivation for behaviour change [187, 212]. In the context of
MASCOT, the parent was asked to identify the lifestyle changes his or her child
can make and parents were asked to consider how to make them and think about
the problems which might arise when making lifestyle changes and how to
overcome these. In other words the MASCOT treatment programme was ‘family
centred’. In contrast, more traditional management of childhood obesity and
other chronic disease is less family centred, and it would be typical for the
health professional (e.g. the dietitian) to simply give out a set of instructions

(e.g. a diet sheet) or for the dietitian to set behaviour change goals for the child
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or the family, or in some more traditional treatment programmes no specific

behaviour change goals would be set.

Even though the parent was asked to set the goals, they have to make sure that
the goals can be achieved and agreed by his or her child. The dietetic
professional in our programme assisted participating parents in creating
“SMART” goals (ie, small, measurable, achievable, realistic and timely) [144,
184] which is regarded as being very important for accomplishing the goals. In
MASCOT, parents were asked to set the goals that were based on the information
that had been given in session 2 (nutrition education) and session 3 (physical
activity and sedentary behaviour) (see Table 2.1). Parents were initially asked to
choose behaviour change goals at those sessions and asked to set three goals to

be kept until session 7.

Behavioural contracting is being used increasingly in ‘good practice’ in the
management of childhood obesity and was used many years ago in the childhood
obesity treatment programmes by Epstein [176, 177, 183-185]. In recent years,
behavioural contracting has been used in a few childhood obesity treatments
RCT [144, 217-219]. The signing of a ‘contract’ between the child, parents and
health professional may help the parents to assist their children to maintain
focus on specific behavioural goals that the parents have set in the allocated
time period. In the MASCOT study participating parents and children agreed on a
reward for the child achieving 100% of the goals which was then sighed as a

‘contract’ between the child and parent and this was supported by the dietitian.

97



Besides that, in order to reinforce the commitment to meeting the lifestyle
change goals, every time the child achieved one of the goals, the parent would
put a colourful sticker on a “Goal Puzzle Chart” distributed to families
(Appendix Eight). For a total of three stickers accumulated, he or she was
entitled to the agreed reward. Counting the number of stickers was intended as
a source of motivation for the child to make the lifestyle changes because that
would mean he or she was getting closer to the reward. Children were allowed
to choose a reward for achieving the agreed on lifestyle change goals and the
rewards should be inexpensive, non-food items, such as a book or a family trip
[188, 212]. Studies have shown that behavioural rewarding has been helpful as
reinforcement to the setting and attainment of goals [183, 220, 221]. At the end
of the MASCOT intervention programme at session 8, the parents were asked to
set their children long-term goals (as part of relapse prevention) and these were

recorded on a new goal sheet.

2.5.3.3 Self-monitoring as used in the MASCOT treatment programme

Many psychologists believe that self-monitoring is an essential strategy in
behavioural change interventions in order to help people change their lifestyle
[222, 223]. Self-monitoring of lifestyle has been used in ‘good practice’
management of a number of chronic paediatric diseases [214, 216], and is being
used increasingly in childhood obesity management in RCT [3]. Since extensive,
detailed diaries were likely to present an adherence problem, in the MASCOT
treatment programme, we utilised much simpler and more focused self-
monitoring diaries that could be kept by the children. It was emphasised as
essential to parents that their children’s diaries should be based on the child’s

personal goals and targeted behaviours. For example, if increasing vegetable and
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fruit intake was one of the behaviour change goals, then daily intake of these

foods would be recorded.

In the MASCOT treatment programme, families were encouraged to self-monitor
their lifestyle in general, and the behaviours set as goals in particular, by
keeping a simple lifestyle diary, in which parents guide their children to write
down everything they eat, drink, recording the type of daily exercise and the
time as well as the amount of TV viewing. From the second session until third
session of the programme (see Table 2.1), the parents have to monitor their
children to keep a lifestyle diary in which diet, physical activity, and sedentary
behaviours were recorded each day for one month. During the parent sessions 4
and 5, the dietician reviewed the lifestyle diaries, in order to help encourage
parents to help their children to keep the diaries, and to help highlighted
progress towards the behavioural goal. After the review by the dietitian, parents
and children were encouraged to continue with self-monitoring throughout the
programme, and to use self-monitoring to assess whether goals have been

achieved.
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Table 2.1 Components of the MASCOT treatment programme (see Appendix Seven for programme details)

Session Topics Contents Behavioural change technique Week

1 Wake up call Risky Life Readiness to Change and Decisional Balance 1-2
The benefits and sacrifice of weight management
Readiness to change

2 Eat well, be well Energy balance Goal Setting, Contracting and Rewards 3-4
Healthy eating plan- Traffic Light Self-Monitoring
Food reference guide

3 Be Active! How to motivate child to initiate physical activity | Goal Setting, Contracting and Rewards 5-6
How to decrease sedentary behaviour Self-Monitoring

4 Make a Better Life Eating a daily breakfast Problem-solving 7-8
Family meal Self-Monitoring
Fast food
Label reading

5 | Feel Good Parenting skills Problem-solving 11-12
How to be a good role model? Self-Monitoring
Dealing with stress

6 Let’s cook together Making foods together 15-16
How to modify food in a healthy way

7 Simply the Best Understand a relapse Problem-solving 19-20
How to improve current diet and physical activity | Preventing Relapse
Tips maintaining a successful routine

8 Sharing is Caring The most admirable family of the program Goal Setting, Contracting and Rewards 23-24

Sharing tips with other parents
Long-term Goal setting

"Behavioural change techniques were used in every session except Session 6. However, only specific techniques were used in each session.
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2.5.3.4 Problem- solving and preventing relapse

Problem-solving techniques, and relapse prevention, are increasingly being
regarded as being of crucial importance to behaviour change in ‘family centred’
chronic disease management [224, 225]. In the MASCOT treatment programme
problem solving techniques were encouraged, and families were advised to use
them particularly when the child and/or the parent had difficulties in changing
the behaviour which had been set as a goal. Since our MASCOT treatment
programme was group-based, a ‘brainstorming’ approach was used in order to
encourage parents to highlight likely problems which would arise, and then to
generate a number of ideas from the group members for solutions to these
problems during parent’s session 4, 5 and 7 after the dietician reviewed the
lifestyle diaries during the previous sessions (see Table 2.1). During discussion of
problems and problem solving it was considered essential for the dietetic
professional to use open questions and allow the parents to find appropriate

solutions to the problems and share it with other parents.

In order to avoid lapses in behaviour change becoming long term relapses,
relapse prevention was the focus of session 7, towards the end of the treatment
programme to ensure that the child maintain behaviour or lifestyle changes in
the long-term. During this session, the parent were asked to identify possible
‘high risk’ situations where sticking to goals could be difficult for their children
[144]. For example, participating parents were asked to think of difficult
situations that make it difficult to achieve the child’s goals on a ‘Tricky
Situation’ sheet. Questions were asked such as ‘How do you deal with achieving

your goal when someone invites you to a birthday party?
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2.5.4 Intervention content and timing

The treatment programme was held separately for parents and children as noted
above, except one joint session of cooking (session number 6, Table 2.1). The
first four sessions were held every 2 weeks and the next four sessions were held
every one month for 4 months (Table 2.1). There were four groups, each
consisting of approximately thirteen children and their parents. Treatment
sessions were directed at parents only and were facilitated largely by a dietitian
(7 hours), though with some input from a psychologist (present for 1/8 hours).
Parents were provided with treatment handouts that were modified from SCOTT
materials [188] and published Bright Bodies materials [205] supplemented with
additional self-developed material. The content of each session is outlined in

Table 2.1 and described in brief below.

2.5.4.1 Nutrition education component

A wide range of evidence-based guidelines and expert committee statements on
treatment suggest that dietary change is an essential element of childhood
obesity treatment. However, there is lack of evidence to inform what dietary
modification (eg. prescriptive approach (Traffic Light Diet) vs structured meal
approach (dieting) would be most effective. For the purpose of the MASCOT
treatment programme, we used a non-diet approach which the quantity, quality
and frequency of dietary intake are determined by parents. A non-diet approach
is an educational process that involves learning better food choices and using
moderate portion sizes that should prove to be more beneficial long term [226,
227]. When Savoye et al. [226] compared dieting vs non-dieting approaches to
obesity treatment in adolescents they found that the non-dieting group showed

improved long-term results. Furthermore, Field and colleagues have compared
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dieting vs non-dieting approaches to obesity treatment in preadolescents and
adolescents and demonstrated that not only was dieting ineffective for weight

control but it may have promoted weight gain [227].

For the purpose of MASCOT, we used simplified a ‘Traffic Light Diet’ in order to
teach parents and subsequently their children which foods should be
avoided/reduced and which could be consumed freely [188]. The traffic light
diet scheme did not require ‘calorie counting’, and used three categories: red
foods (high-energy foods and should be avoided/greatly restricted), amber foods
(high in energy, but also high in nutrients, take in moderate quantities) and
green foods (have plenty of nutrients for only a low amount of energy, consume
freely). The MASCOT nutrition education content (Table 2.1) also included
teaching the concept of energy balance, and appropriate food label reading, and

encouragement for more modest portion sizes.

2.5.4.2 Physical activity and sedentary behaviour component

All recent clinical guidelines and systematic reviews have recommended the
inclusion of physical activity and reduction in sedentary behaviours in a multi-
component programme for children’s weight management [3, 144, 145]. There is
widespread agreement in evidence-based guidance on a target to increase
moderate to vigorous intensity physical activity to at least 60 minutes per day
[144, 145]. For the purposes of MASCOT, while parents attended the healthy
lifestyle classes; children participated in a supervised physical activity session.
The sessions consisted of aerobic, treasure hunting and non-competitive, fun
games to improve children’s fundamental movement skills and aerobic capacity

and at the same time to increase their confidence to participate in physical
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activity. Sessions used minimal space and equipment so that the children might
continue participation in the activities that are easily transferable to the home

environment.

Besides that, parents also targeted sedentary behaviour change. Sedentary
behaviour refers to activity in which the work of the large skeletal muscles
involved in habitual movement and postural control is very limited, for example
sitting [228]. Furthermore, sedentary behaviour is not just a lack of physical
activity, but is the purposeful engagement in behaviours with low energy
expenditure such as TV viewing [229]. The parents were advised to self-monitor
their and their children’s screen time, and to work towards a goal of limiting
time spent in screen time to no more than two hours per day or 14 hours per
week [144, 145]. Targeting of both physical activity and sedentary behaviour
began during MASCOT session 3 (see Table 2.1). Parents were responsible for
setting activity goals at home for their children supported by a hand-out
outlining the type of physical activity and how much they had spent on

sedentary behaviour (screen time).

The children were encouraged to do different types of physical activities until
they find those that they feel comfortable, fun and able to help them to achieve
the desired goal. Parents were reminded to help make small incremental
changes to the children’s physical activity since their children would probably
have been very inactive for some time and may also have lacked physical
education which has a low priority in Malaysian schools. Therefore, in the
transformation towards a healthier lifestyle by increasing physical activity, it

was important for children in the MASCOT programme not to over-exert
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themselves. This recommendation reflected a physical activity model (Figure
2.1) encouraging a low intensity and short duration of activity at the beginning
of behavioural change, but gradual increase in the moderate-vigorous intensity
activity levels to 60 minutes per day as a long term aim after they feel

comfortable and confident with physical activities.

Figure 2.1: Physical activity model provided to parents to guide the

achievement of MASCOT programme physical activity goals.

high intensity, short
duration

.tj

2.6 Retention

Participation retention in child weight management studies range from 10-50%
[180]. Poor retention rates have implications for intention to treat analysis (see
section 2.11) and can mean that studies are underpowered so every effort was
taken to limit attrition. For example, scheduling of intervention sessions was
flexible and timing and date was arranged between the dietitian and the

parents.
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Since our treatment was delivered as a group intervention, the dietitian tried to
make sure that in each group more than 75% of the families attended
intervention- she telephoned the parents two days before the intervention
session as a reminder and tried to be flexible about intervention sessions where
this was possible. The dietitian also kept information on a database on whether
the subjects attended or failed to attend their sessions. Families were expected
to attend 8 classes over 6 months. If a family failed to attend two consecutive
classes, they were considered to be a non-completer of treatment. As noted,
subjects were analysed within the groups to which they were randomly allocated

i.e an ‘intention to treat’ analyses.

Furthermore, scheduling of the outcome measurement sessions was also flexible
and where necessary individual appointments, home or school visits were
offered. Additionally, families were provided with RM10 (approximately £2)
following attendance at class and measurement sessions to assist with petrol

costs.

2.7 Pilot study

The dietitian and psychologist carried out a small pilot study of the treatment
protocol in Kuala Lumpur in May 2008. Due to the time constraints on the
project the pilot involved a condensed version of the treatment protocol with

the subjects attending four sessions over a month- period.

Session 1 and session 3 were given in their entirety (60 minutes in each session)
in a first and third week of the pilot study. In second week, third session was

conducted that consists of a 30-minute version of Session 2 followed by a 30
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minutes version of Session 4 (see Table 2.1) and fourth session. In fourth week,
30 minute version of Session 7 followed by a 30 minute version of session 8 was
conducted (see Table 2.1). All the new printed materials produced for the study

were used in the pilot (see Appendix Seven).

Five children and families were enrolled into the pilot study. Prior to starting
the pilot study all the children were screened for eligibility for the study and
had all baseline measurements taken by the researcher (author) (as described in
section 2.7). All five families completed the pilot study. At the end of the pilot
study, the parents were asked to comment on the treatment and printed
materials using structured questions (see Appendix Nine for these questions). All
comments were very positive and there were no changes in the treatment

protocol as a result of the pilot.

2.8 Outcome measurements

Baseline data were taken by the main researcher at baseline (2 weeks prior to
the first class session) and six months after the first dietetic appointment (25 to
27 weeks). The main researcher followed standard written protocols for the
measurements. As previously discussed (see section 2.4.4 ), the main researcher
remained blinded to group allocation throughout the study and until the six-
month study were statistically analysed and was not involved in delivery of the

treatment programme.

The primary aim of present study was to test the hypothesis that a ‘good
practice’ intervention for the treatment of childhood obesity would have a

greater effect on primary and secondary outcomes than allocation to a no
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treatment control group. While the primary outcome of the MASCOT trial was
BMI z-score, in common with most other childhood obesity RCT [3], it is also
important to test whether an obesity treatment intervention has any effects on
other variables (‘secondary outcomes’), including possible adverse effects.
Childhood obesity impacts upon other aspects of health beyond weight and
health and encompasses effects on physical, emotional, mental and spiritual
health [83], therefore secondary outcomes that represent broader health
outcomes were also assessed in the MASCOT study, and these were measures of
physical activity, sedentary behaviour and psychosocial health (quality of life),

weight and height.

2.8.1 Height, weight and BMI

Child’s height was measured using the Leicester height measure (Chasmors,
London, United Kingdom). The child was measured in light clothing with socks
and shoes removed. Children stood barefoot with feet together on the centre
base plate, the head was in the horizontal Frankfurt plane position and that they
were standing up straight. To ensure accurate measurements were taken, height
was measured 2-3 times for each subjects and the mean was recorded. Height

was measured to the nearest Tmm.

Child’s weight was measured using a Tanita electronic scale model WB-100MA
(Chasmors, London, United Kingdom), with children lightly clothed and without
shoes. To ensure accurate measurements were taken, height was measured 2-3
times for each subjects and the mean was recorded. Weight was measured to

the nearest 0.1 kg.
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Values for height, weight and BMI were converted to a decimal age and gender
specific BMI z-score using a LMS method that was developed by Professor Tim

Cole[http://www.healthforallchildren.com/index.php/shop/product/Software/

Gr5yCsMCONpF39hF/0].

2.8.2 Habitual physical activity and sedentary behaviour

Habitual physical activity and sedentary behaviour were measured objectively
over five days-during the waking hours- at baseline and follow up using a
CSA/MTI GT1M accelerometer (The Actigraph, Fort Walton Beach, Florida, USA).
This accelerometer is small, lightweight and practical for use with children [230,
231]. Accelerometry data were included so long as at least 4 days of monitoring
with at least 10 hours per day were obtained. In children this age, 3-4 days of
accelerometry provides high reliability for the assessment of physical activity
and sedentary behaviour [232, 233]. The accelerometers were set to record
activity in 15 second epochs, collapsed to 1 minute when cut-points were
applied to measure the intensity of physical activity and sedentary behaviour.
Accelerometry counts per minute (cpm) were used as a measure of total volume
of physical activity. Accelerometry data were also summarised using cut-points
to define time spent in sedentary behaviour (<1100cpm) [230] light intensity
physical activity (1100-3200 cpm), and moderate to vigorous intensity physical
activity (MVPA) (>3200cpm) [234] these are all empirically determined cut-off
points based on previous paediatric validation studies [230, 234]. All monitors

were routinely calibrated before use.
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Participants were instructed to wear the accelerometer around the waist on an
adjustable elastic belt and worn over the right hip under clothing as described
previously [146] and a hand-out was given that illustrates on how to wear the
activity belt correctly (see Appendix Four). They also recorded the time the
monitor was attached in a diary (see Appendix Five) and removed each day and
also other times that the monitor was removed during the day, for example,
swimming. Data were downloaded and handled manually and no standard rule
was applied to exclude strings of zeros as non-wear time: non-wear time was
identified by visual inspection of accelerometer output combined with parental

and child log sheets which recorded periods of non-wear time.

2.8.3 Health-related quality of life

The PedsQLw Pediatric Quality of Life Inventory (Malay) version 4.0
questionnaires were used to measure the quality of life of obese children [44].
The PedsQL™ 4.0 is a 23-item child HRQoL measure consisting of four
components-physical functioning (8 items), emotional functioning (5 items),
social functioning (5 items) and school functioning (5 items) (see Appendix Six).
For the purpose of the present study we used the self-reporting and parent proxy
questionnaires for the 5-7 and 8-12 year olds. These four questionnaires are
translated to Malay Language with kind permission of Prof. J. Varni (Professor of
Research, Texas A&M University, Texas, USA). As recommended by Varni the
questionnaires were completed before any other measurements were taken. The
researcher (author) administered the questionnaire of the young children
verbally and if it was felt appropriate the questionnaire for the older children

was self-administered by the child [44].
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Parents and children aged 8 and above were asked to answer to each item of the
PedsQL 4.0 (see section 3.2.3.3) using a five-point response scale (0= never a
problem, 1= almost never, 2= sometimes, 3= often and 4= almost always). In
PedsQL 4.0, children age 5-7 years old are classified as younger children and a
three-point scale was used instead of five responses (0= not at all a problem, 2=
sometimes and 4= a lot) and each response was tied to a happy to sad face scale
(Appendix Six). Responses to PedsQL questionnaire were reverse and linearly
transformed to a 0-100 scale: 0= 100, 1= 75, 3= 25 and 4= 0, so that higher
scores indicate better quality of life. The questionnaires were self-administered
for parents and for children aged 8-12 years and interview (main researcher read
the question and asked the subjects to point to either a smiling, middle or

frowning face) administered for children aged 7 years.

An overall total score was derived from all the questions answered. The scale
produces a Physical Health Summary Score (the total of the physical functioning
subscale) and a Psychosocial Health Summary Score (from the mean of
emotional, social and school functioning subscales) which add to give a Total

Score.

2.8.4 Socio-demographic information

A questionnaire written in the national language (Malay) was designed to collect
data for socio-demographic profile of the families (Appendix Three) during the
first appointment with the main researcher (see section 3.3.3). The
questionnaire asked parents to record information about their working situation,
household size and household income. Because all the questionnaires were

distributed and collected on the same day, there was a 100% response rate.
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2.9 Data analysis

2.9.1 Sample size calculation

The present RCT study was powered using BMI data from the Scottish Childhood
Obesity Trial (SCOTT) RCT [187] since the methods that were used in the present
study were similarly with SCOTT study. Our statistician Prof JH Mc Coll
(University of Glasgow) confirmed that with a difference in the change in BMI z-
score of -0.25 at six months between groups and the SD of the change in BMI z-
score of 0.21, giving a delta of 1.15, a sample size of around 30 children per arm
at 6 months would give 90% power at the 0.05 significance level. It was
therefore intended that around 100 children would be entered into the trial to
allow for sample attrition during the 6-month study. All the data within this
chapter are reported as mean and standard deviation as changes in outcome

measures were tested for normality and were normally distributed.

2.9.2 Quantitative analysis
All statistical analysis presented in this thesis were carried out by the author.
Data were analysed using Statistical Package for Social Science (SPSS) version

16.0, a full description of the statistical analysis is given in section 3.4.2.1.

2.9.2.1 Primary analysis- Intention to treat (ITT) analysis

As mentioned in Section 2.1.1, for the purpose of this thesis, ITT analysis was
conducted in which mean that all study subjects were retained in the groups to
which they were originally allocated and no subjects were removed from the
analyses by the researchers. The analysis used all children for whom data were
available on the basis of the group they were allocated regardless of their

adherence to the protocol (i.e. attendance).
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2.9.2.2 Primary analysis- Paired t-test and independent sample t-test

The study was powered to establish the significance of the difference between
groups in change in BMI z-score following the completion of the 6 month
intervention programme. Therefore, independent sample t-test was conducted
to examine the significance of any between group differences at the six-month

time point (intervention end).

Changes in outcome variables within each group (intervention and control)
between baseline and 6 month follow up are also presented, and the significance

of within group (within participant) changes analysed by paired t-test.

2.9.2.3 Secondary analysis- Per protocol analysis

A pre-planned secondary analysis was also conducted using the ‘per-protocol’
approach and involved participants who attended at least 75% of scheduled
sessions (> 6/8 sessions) defined as ‘completers’; participants who attended<6 of
the 8 sessions attended are referred to as ‘non completers’. The planned per
protocol analysis was performed for BMI z-score and weight for the completers in
order to test whether adherence to the treatment programme (as indicated by
attendance, a proxy measure of adherence) had any greater impact on these

outcomes.

2.10 Discussion

2.10.1 Strengths of the MASCOT treatment programme

The present study is the first to describe a ‘good practice’ protocol for the
treatment of childhood obesity in Malaysia, and, to our knowledge, is the first

description of an obesity treatment protocol intended for any setting outside the
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western world. The main strength of the present study was its novelty- no
studies of this kind have been undertaken in Malaysia or in Asia more generally.
The treatment programme which is described should be generalisable, and so
might be suitable for inclusion in current treatment service delivery models
within the Malaysian public healthcare system, and elsewhere. Systematic
reviews have suggested that longer and more intensive treatment programs
might produce greater improvements in weight status [3], but such interventions

are much less likely to be practical [205].

Additionally, the lifestyle behaviours promoted in the MASCOT treatment
programme are reflective of the recommendations made about treatment in
recent systematic reviews [3] and concur with recent clinical practice guidelines
[144, 145] for the management of obesity in children. The nutrition education
component of the MASCOT programme was underpinned by the promising
treatment offered by Bright Bodies programme [205]: it found that a non-diet
approach (as defined above) seemed to be more beneficial for long-term
success. In addition, the physical activity and sedentary behaviour
recommendations promoted within the MASCOT treatment programme were
based on current evidence-based guidelines and systematic reviews [3, 144,
145]. Furthermore, in the MASCOT treatment programme the children were
encouraged choose their own activities by doing different types of physical
activities until they find those that they feel comfortable, fun and able to help
them to achieve the desired goal. Children are probably more likely to continue
being active over time if they have the opportunity to choose their own
activities [221]. A further strength of the treatment programme was the

inclusion of behavioural change techniques such as decisional balance, goal
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setting, self-monitoring, problem-solving and rewards [212] as recommended by

recent NICE [144] and SIGN guidelines [145] in the UK.

Furthermore, a number of design features should help contribute to enhanced
generalisability of the MASCOT treatment programme. The MASCOT treatment
programme was designed to be less intensive compared to some US treatment
interventions [205] with a total dose of treatment of approximately 8 hours per
parent which should hopefully make the programme more widely applicable in
other settings. In addition, the group delivery method in this programme would
provide improved service efficiency over the current routine UK practice of
individualised counselling for weight management [187]. One study has shown
that a potential benefit of group programmes was that being part of the group,
the children were more motivated to attend treatment sessions and enjoyed the
support and interaction provided by the group setting [221]. Another strength of
the MASCOT treatment programme was the involvement of parents in the
treatment as described above. The parents were targeted as the main agents of
change in the programme as they influence their children’s environments and
behaviours and involvement of parents would help the children to maintain their

weight [235].

2.10.2 Limitations of the MASCOT treatment programme

Systematic reviews have suggested that longer and more intensive treatment
programmes would probably produce greater effects on body weight and energy
balance and long-term maintenance [180]. The MASCOT programme is a
relatively low intensity intervention programme compared to many other

treatment intervention programmes [205] that might be seen as a weakness.
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However, the limited ‘dose’ of treatment in the MASCOT treatment programme
was considered as strength because it should make the treatment programme
more widely applicable. In addition, the publication of the MASCOT treatment
programme in some detail should enable direct replication of the intervention in

other settings, further increasing its generalisability.

2.11 Conclusion

In summary, this chapter provides key features of the RCT design that were
required ensuring robustness of study findings that conducted and reported in
accordance with CONSORT guidelines that are summarised in Table 2.1. These
findings are presented in Chapter Four which report on the study outcomes and
are summarised in the final chapter. Furthermore, the detailed description of
the MASCOT treatment programme here should enhance the extension of obesity
treatment, particularly if the intervention is successful. A detailed description of
a treatment programme will also assist in development of other treatments in
future, even if the intervention is revealed in the RCT to be unsuccessful. The
description of physical activity, sedentary behaviour, and quality of life in the
present study also provides important contextual information on obese children

in Malaysia which should also assist future treatment programmes.
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Table 2.2 Summary of the CONSORT criteria reported in this chapter

Criteria Reported in thesis
Eligibility criteria for participants Section 2.3.2.2
Details of the intervention Section 2.5
Specific objectives and hypotheses Section 1.9.1 and
Section 1.9.2

Clearly defined primary and secondary outcome Section 2.8
measures

Sample size Section 2.9.1
Randomisation Section 2.4.3
Allocation concealment Section 2.4.3
Implementation Section 2.4

Blinding Section 2.4.4
Statistical methods Section 2.9.2
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CHAPTER THREE

Results of the MASCOT Randomised Controlled Trial*

3.1 Statistical analysis and power

Data were analysed using SPSS version 14.0. All the analysis presented in this
thesis was independently carried out by the author. Statistical analysis was
carried out with the advice of Prof J. Mc Coll, Department of Statistics,

University of Glasgow.

As discussed in Chapter Two, section 2.8.2.1, the primary outcome for the study
was change in BMI z-score from baseline to six months and the study had been
powered for 30 participants in each arm at 6 months with a change in BMI z-
score of -0.25 at six months between groups giving 90% power and 0.05

significance (see Chapter Two section 2.8.1)

The baseline characteristics of the 107 participants were described as a group.
Primary and secondary outcome findings were then reported using the analysis
described in Chapter Two, section 2.8. All the data within this chapter are
reported as mean and standard deviation as changes in outcome measures were

tested for normality and were normally distributed.

Outcomes were analysed in two ways. First, changes in outcome variables within
each group (intervention and control group) between baseline and 6 month
follow up are presented, and the significance of within group (within

participants) changes analysed by paired t-tests. Second, the issue of whether

"This chapter has been published in International Journal of Paediatric Obesity (see Appendix Ten)
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changes in outcome variables differed significantly between groups (intervention
versus control) was examined using independent sample t-tests. A p-value was

less than 0.05 was taken to indicate statistical significance.

For the purpose of this thesis, intention to treat (ITT) analysis was conducted-
this involved including in the analysis all subjects for whom data were available
on the basis of the group they were allocated regardless of their adherence to
the protocol (i.e. attendance) (as described in Chapter 2 section 2.3.1). Missing
data were not imputed, therefore the outcome status of participants that were
lost to follow up could not be accounted for and they were excluded from the

analysis.

A pre-planned secondary analysis was also conducted using the per-protocol
approach and involved participants who attended at least 75% of scheduled
sessions (> 6/8 sessions). The highest level of adherence was calculated to be
attendance for at least 75% of scheduled sessions (>6/8 sessions- considered
‘good’ in this thesis) and less than six scheduled sessions were defined as ‘poor’
adherence. A planned per protocol analysis was performed for BMI z-score and
weight for the completers (see section 2.9.2.3) in order to carry out a
preliminary analysis to test whether adherence to the treatment programme (as
indicated by attendance, a proxy measure of adherence) had any impact on

outcomes.
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3.2 Results

3.2.1 Subject recruitment and group allocation

365 families were assessed for eligibility for the present study as described in
Chapter Two, section 2.3.2.1; 15 families did not meet study inclusion criteria
due to weight status, medical history and age and another 233 families with
eligible children refused to participate due to a lack of interest and time. In
addition, five families were unable to be contacted due to providing incorrect
contact numbers during the recruitment stage and five families failed to attend
baseline assessment and were not enrolled in the study. Therefore the final
sample size of 107 families represented 31% of enquiries from eligible families;
55 participants were randomised to no treatment (control group) and 52 to

treatment (intervention group).

Of the 107 participants entered at baseline, 79 (74%) of participants (45 control;
34 intervention) attended the six-month follow-up. The expected drop out rate
used in original power calculations was 30%; however, the actual dropout rate
for the present study was 26% at six months. Figure 4.1 describes the flow of
participants throughout the study in accordance with the CONSORT statement

[202].

3.2.2 Adherence to treatment and study protocols

Programme session attendance was used as a proxy measure of adherence to the
study protocol. Greater adherence to treatment has been associated with
improved clinical outcomes and prevention or reduction of complications in
some studies [236, 237]. Two categories (Figure 4.1) were used to represent

different levels of adherence to treatment for participants in the treatment
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group. Of the 52 intervention group participants, 25 (48%) participants attended
75% of their scheduled sessions (completers) and 27 (52%) participants attended
less than 75% (non-completers). Analysis had been pre-planned to be carried out

for analysis of completers as described above.

Figure 3.1 presents the number of participants analysed for the primary outcome
at the point six-months after baseline. At six months, a total of 28 participants
(26%) were lost to follow-up (no treatment (control): 10/55, treatment
(intervention): 18/52). Thus, the overall retention rate at six months was 74%.
The outcome status of participants lost to follow up cannot be accounted for and

they were excluded from the intention-to-treat analyses.

3.2.3 Socio-economic status of MASCOT families at baseline

Table 3.1 presents the distribution of parent’s working situation, household
income and household size of the participants in the study. The working
situation of parents was used as the indicator of the socioeconomic status of the
family in the present study (as described in Chapter Two section 2.7.1). Table
3.1 shows that the study families had come from a range of socioeconomic
backgrounds. Fifty per cent of the fathers worked at the private sector as well
as the mothers (43%). In this sample, the mean monthly household income was
RM4270.77 (GBP1 = RM5.3) with the majority of families (76%) in the study trial
consisting of more than five people. There was no statistically significant

difference in household income between intervention and control groups.
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Figure 3.1 Flow of participants through the trial
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Table 3.1 Socio-economic status of MASCOT families at baseline

Full sample Intervention Control group
(n=107) group (n=52) (n=55)
n(%) n(%) n(%)
Working situation
Father
Not working 2 (2) 3(5.8) 3(5.4)
Government sector 24(22) 14(26.9) 12(21.8)
Private sector 53(50) 22(42.3) 29(52.7)
Own business 24(22) 13(25.0) 11(20.0)
Mother
Not working 28(26) 10(19.2) 20(36.3)
Government sector 23(22) 17(32.7) 6(10.9)
Private sector 46(43) 18(34.6) 28(50.9)
Own business 8(8) 7(13.5) 1(1.8)
Household income (RM)
1- 750 3(3) 2(3.8) 1(1.8)
751- 2000 21(21) 8(15.4) 11(20.0)
>2000 75(76) 39(75.0) 38 (69.1)
mean(SD)= mean(SD)= mean(SD)=
RM4270 (3085) RM4748(3435) RM4492(5714)
Income per capita (RM)
1-143 4(4) 3(5.8) 1(1.8)
144- 286 9(10) 3(5.8) 4(7.3)
>286 79(86) 41(78.8) 40(72.7)
Household size
1-4 23(25) 14(26.9) 9(16.4)
5-7 63(69) 30(57.7) 33(60.0)
>7 6(7) 3(5.8) 3(5.5)

All differences between intervention and control groups non significant (chi squared tests)
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3.2.4 Child characteristics at baseline

3.2.4.1 Baseline anthropometric measurements

The anthropometric measures and weight status of the two study groups were
similar with an almost equal proportion of boys to girls (Table 3.2). There were
26 boys and 29 girls in the control group with 28 boys and 24 girls in intervention
group. There were no significant differences between groups for child age,
anthropometric measures and weight status. The absence of significant
differences between intervention and control groups at baseline suggests that
the randomisation successfully controlled for baseline differences between

intervention and control groups.

Table 3.2 Baseline mean (SD) anthropometric measures and weight status of

children enrolled in the MASCOT study

intervention group control group | p value' Full sample
n 52 55 107

Male/Female 28/24 26/29 54/53
Age 9.7 (1.4) 9.9 (1.6) 0.62 9.8 (1.5)
Height (cm) 139.6 (9.8) 140.3 (10.7) 0.74 140.0 (10.2)
Height z-score 0.5 (0.9) 0.4 (1.0) 0.92 0.5 (0.9)
Weight (kg) 54.5 (12.1) 54.6 (14.0) 0.98 53.9 (13.1)
Weight z-score 2.6 (0.6) 2.5 (0.8) 0.67 2.5 (0.7)
BMI (kg/m2) 27.6 (3.4) 28.0 (7.0) 0.77 27.8 (5.5)
BMI z-score 2.9 (0.6) 3.0 (0.5) 0.40 2.9 (0.6)

"Independent t-test by group
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3.2.4.2 Baseline habitual physical activity and sedentary behaviour

At the baseline measurement, 20 data points were missing due to accelerometer
failure and poor compliance with the accelerometry protocol and therefore only
87 data points are presented in this study from the 107 study participants at

baseline.

The accelerometer was worn over 5 days on average for a mean of 13 waking
hours per day at baseline. The results showed that there were no significance
differences between groups for overall habitual physical activity levels and
levels of sedentary behaviour (Table 3.3). This suggests that the randomisation

successfully controlled for baseline differences.

Table 3.3 Baseline mean (SD) physical activity and sedentary behaviour levels

of children enrolled in the MASCOT study

Group
% monitored Intervention Control p-value' Full Sample
daytime (n=50) (n=37) (n= 87)
Total activity 387 (140) 335 (144) 0.91 365 (143)
(cpm?)
% of day time :
Sedentary 88.5 (4.5) 89.8 (4.4) 0.89 89.1 (4.5)
behaviour
Light intensity 10.3 (4.7) 8.8 (4.7) 0.74 9.6 (4.7)
activity
MVPA 0.9 (0.8) 1.0 (1.1) 0.09 1.0 (1.0)

"Independent t-test by group
“cpm= count per minute
p-value <0.05
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3.2.4.3 Baseline health-related quality of life scores

Baseline data from the two groups are shown in Table 3.4. At baseline, parents

reported their child’s physical scale quality of life was lower than their child

perceived it to be on physical scales of the PedsQL™ 4.0 (p=0.04), but there

were no significant differences between parent and child reports for the other

quality of life subscales or total scores. Table 3.4 presents this difference. There

were no significant differences in quality of life for either child or parents report

according to group at baseline, showing the randomisation to have been

effective in this case.

Table 3.4 Baseline mean (SD) health-related quality of life scores for children

(C) and parents (P) enrolled in the MASCOT study

Full sample | Intervention Control p-value
(n=107) group group
(n=52) (n=55)
Psychosocial child 66.9 (15.3) | 66.2 (15.3) | 65.2 (15.5) 0.70
Psychosocial parent 65.7 (16.3) | 67.3 (15.4) 66.2 (17.1) 0.74
(p=0.41)
Physical child 70.0 (18.6) | 70.2 (16.5) | 69.9 (20.6) 0.93
Physical parent 65.6 (19.7) | 64.7 (19.8) | 66.5(19.9) 0.61
(p=0.04)
Total child 67.7 (14.5) | 67.6 (13.6) | 67.8 (15.4) 0.93
Total Parent 66.0 (16.4) | 65.1 (15.7) | 66.9 (17.2) 0.57
(p=0.26)

"Health-related quality of life scores measured using the Peds QL 4.0 where a higher score

indicates a better quality of life.

2 Independent sample t-test, significant differences presented in bold font (p<0.05)
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It was considered relevant to look for any baseline differences between

completers (attendance for at least 75% of scheduled sessions) (n=25) with non-

completers (n=27). At baseline, parents reported their child’s psychosocial scale

HRQoL in non-completers group was significantly lower than completers group

(p=0.01), but there were no significant differences between completers and non-

completers for any of the other variables (Table 3.5)

Table 3.5: Baseline mean (SD) BMI z-score, habitual physical activity and

sedentary behaviour and health-related quality of life between completers vs

non-completers

Variable Completers (n=25) Non completers p-value'
(n=27)

BMI z-score 3.0(0.8) 2.8(0.5) 0.52
% monitored
daytime
Total activity (cpm?) 400(153) 374(129) 0.54
% of day time :
Sedentary behaviour 88.3(5.1) 88.8(3.8) 0.69
Light intensity 10.5(5.3) 10.0(4.1) 0.72
activity
MVPA 1.0(1.0) 0.9(0.7) 0.61
Health-related
quality of life
Psychosocial child 71.7(14.9) 61.0(14.0) 0.01*
Psychosocial parent 69.4(15.8) 61.3(14.4) 0.06
Physical child 68.3(17.9) 72.0(15.3) 0.42
Physical parent 67.2(19.1) 62.3(20.4) 0.38
Total child 68.7(15.1) 61.8(15.7) 0.14
Total Parent 69.4(15.1) 61.8(15.7) 0.11

'Independent t-test by group; “cpm= count per minute; p-value <0.05
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Besides that, in order to look for differences at baseline for participants who
attended the six-month follow-up (n=79) compared to participants who dropped
out from the study (n=28), a statistical analysis was done for all variables. Table
3.6 shows that, there were no significant differences between participants who
attended the six-month follow-up vs participants who dropped out from the

study for all variables.

3.2.5 Changes in primary outcome (BMI z-score) between groups
(intervention versus control comparisons)

3.2.5.1 Intention-to-treat-analysis

As described in section 1.5.1, the aim of the MASCOT study was to test for
changes in BMI z-score from baseline to six months and the study had been
powered on a change in BMI z-score of -0.25 at six months. Table 3.7 shows the
changes in BMI z-score from baseline to six months (independent sample t-test)
compared between the intervention and control groups. The primary analysis
was conducted for all subjects with measures at six months post-baseline
(intervention: 34, control: 45). There was no significant difference in the
between group change in mean BMI z-score at six months intervention (p=0.79),

difference -0.04 (95% CI -0.33, 0.25).
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Table 3.6: Baseline mean (SD) BMI z-score, habitual physical activity and

sedentary behaviour and health-related quality of life between participants

who attended the six-month follow-up vs participants who drop out from the

study.

Variable Attend 6-months Drop out (n=18) p-value’

follow-up (n=79)

BMI z-score 2.9(0.6) 2.9(0.5) 0.97
% monitored
daytime
Total activity (cpm?) 370(146) 345(134) 0.50
% of day time :
Sedentary behaviour 88.9(4.6) 89.8(4.1) 0.38
Light intensity 9.8(4.8) 9.0(4.5) 0.52
activity
MVPA 1.0(0.6) 1.0(0.5) 0.10
Health-related
quality of life
Psychosocial child 68.1(15.0) 63.2(15.7) 0.15
Psychosocial parent 66.5(15.9) 63.5(17.3) 0.41
Physical child 70.9(18.4) 67.5(19.3) 0.40
Physical parent 65.8(19.3) 65.0(21.2) 0.86
Total child 68.7(14.0) 64.6(15.8) 0.20
Total Parent 66.8(16.0) 63.9(17.8) 0.43

"Independent t-test by group
cpm= count per minute;

"p-value <0.05

129




Table 3.7 Change in BMI z-score from baseline to six months compared

between groups, mean (SD)

Period Intervention Control Between group p-value
group group Change *(95% Cl)
(n=34) (n=45)
0 to 6 months 0.0 (0.7) 0.1 (0.5) -0.0 (-0.3, 0.3) 0.79

"Independant sample t-test
95%Cl: 95% confidence interval

3.2.5.2 Per-protocol analysis

Per-protocol analysis of BMI z-score (n= 70, intervention: 25, control: 45)
conducted with participants who attended at least 75% of scheduled sessions
revealed no significant group difference between the completers (for
intervention group) and control group for the changes in BMI z-score using
independent sample t-test at six months intervention difference 0.01 (95% ClI -

0.33, 0.34). (Table 3.8)

Table 3.8 Changes in BMI z-score compared between groups from baseline to

six months for completers (treatment group) versus control group, mean (SD)

Period Intervention | Control group Between group p-value'
completers (n=45) Change *(95% Cl)
(n=25)
0 to 6 months 0.1 (0.8) 0.1 (0.5) 0.0 (-0.3, 0.3) 0.97

:Independant sample t-test
95%Cl: 95% confidence interval
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3.2.6 Changes in primary outcome within groups (changes within the
intervention group, changes within the control group)

3.2.6.1 Intention-to-treat-analysis

As described in section 2.8.2.1, the primary study outcome of the MASCOT study
was BMI z-score. The analysis was conducted for all subjects with measures at
six months post-baseline (intervention: 34, control: 45). Table 3.9 shows the
mean and standard deviation of the BMI z-scores over time. There was no
statistically significant difference within each group for BMI z-scores at any

measurement points.

Table 3.9 BMI z-score over time compared within groups, mean (SD)

Baseline Six months p-value'
Intervention
(n=34) 3.0 (0.5) 3.1 (0.6) 0.96
Control
(n=45) 2.8 (0.6) 2.9 (0.7) 0.53

Paired t-test by group

3.2.6.2 Per-protocol analysis

Per-protocol analysis was also conducted with participants who attended at least
75% of scheduled sessions - known as the completers in a pre-planned analysis as
noted in section 3.2.2. Twenty five (48%) of the intervention group and 45 (82%)
of the control group were analysed for the primary outcome changes in BMI z-
score (Table 3.10). There was no statistically significant difference within each

group for BMI z-scores.
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Table 3.10 BMI z-score within groups over time for completers versus

controls, mean (SD)

Baseline Six months p-value'
Intervention
(n=25) 3.1 (0.4) 3.1 (0.6) 0.73
Control
(n=45) 2.8 (0.6) 2.9 (0.7) 0.53

'Paired t-test by group

3.2.7 Secondary outcomes- Objectively measured habitual physical activity
and sedentary behaviour

Levels of habitual physical activity and sedentary behaviour were measured at
the two measurement stages as explained in Chapter Two section 2.7.3. At the 6
months measurement more data were missing due to poor compliance with the
accelerometry protocol and the raw data available were difficult to interpret,
therefore only data from only 55 (28 interventions; 27 controls) were analysed in

this thesis.

3.2.7.1 Changes in habitual physical activity and sedentary behaviour
compared between groups (intervention versus control comparisons)

Independent t-tests did not reveal any statistically significant between group
differences (Table 3.11). This indicates that the MASCOT intervention did not
improve habitual physical activity or sedentary behaviour relative to the control

group.
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3.2.7.2 Changes in habitual physical activity and sedentary behaviour within
groups (changes within the intervention group, changes within the control
group)

Table 3.12 shows the mean and standard deviation of total physical activity time
that is defined as the accelerometer counts per minute (cpm), percentage of
time in sedentary behaviour, light intensity activity and moderate to vigorous
physical activity (MVPA) for both groups over time. There was a statistically
significant increase in the percentage of time spent in MVPA in the intervention
group over the 0-6 month time interval (p=0.01) (Table 3.12), but no significant
change in the control group. No other changes within groups were statistically

significant (Table 3.12).

Table 3.11 Changes in habitual physical activity and sedentary behaviour

from baseline to six months by group, mean (SD)

Intervention Control Between group | difference
group group Change *(95% p-value'
(n=28) (n=27) Cl)
Total activity 33 (133) 16 (124) 16 (-53,86) 0.64
(cpm?’)
% of monitored
time
Sedentary -1.2 (4.6) -0.1 (3.4) -1.2 (-3.3,1.0) 0.29
behaviour
Light intensity 1.0 (5.0) 0.0 (3.6) 1.0 (-1.4, 3.4) 0.40
Activity
MVPA 0.5 (1.0) 0.0 (1.5) 0.5 (-0.1-1.2) 0.11

"Independant sample t-test
fcpm= count per minute
95%Cl: 95% confidence interval
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Table 3.12 Habitual physical activity and sedentary behaviour within group

change over time, mean (SD)

Measurement (group) Baseline Six months p-value’
(intervention:27; | (intervention:27;
control:28) control:28)
Total activity (cpm?)
Intervention 394 (147) 426 (141) 0.21
Control 340 (126) 357 (118) 0.50

% monitored time:

Sedentary behaviour

Intervention 88.3 (5.0) 87.0 (4.7) 0.17
Control 89.5 (3.8) 89.4 (3.4) 0.91
Light intensity

activity 10.5 (5.2) 11.6 (4.7) 0.29
Intervention 9.1 (4.1) 9.1 (3.4) 0.99
Control

MVPA

Intervention 1.0 (0.9) 1.5 (1.3) 0.01"
Control 1.1 (1.1) 1.1 (1.2 0.98

Paired t-test by group
Zcpm= count per minute
*p-value <0.05

3.2.8 Secondary outcomes- Health-related quality of Life

As outlined in Chapter Two section 2.7.4, health-related quality of life (HRQoL)
as measured by the PedsQL™4.0 was included as a secondary outcome of the
MASCOT study. The questionnaire had a total quality of life score as well as
separate sub-sections on physical, emotional, and social and school functioning.
The scales produce a Physical Health Summary Score (the total of the physical
functioning subscale) and a Psychosocial Health Summary Scale (from the
emotional, social and school functioning subscales) which add to give a Total
Score. This outcome gives an indication of the potential benefits of involvement
with respect to broader health outcomes, and might also be considered as a test

of adverse effects of the intervention.
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3.2.8.1 Changes in health-related quality of life scores between groups
(intervention versus control comparisons)

Although there were improvements in quality of life in the intervention group,
examination of the changes in child-reported HRQoL at the six month time point
via Independent sample t-test between groups did not reveal any statistically
significant group differences. As described in Section 2.9.1, the sample size
calculation was based on a difference in the change in BMI z-score of -0.25 at six
months between groups and the SD of the change in BMI z-score of 0.21. A post-
hoc power calculation was conducted with the actual group differences achieved
and the actual baseline HRQoL produced a required sample size of 90 subjects
per group for the psychosocial child domain, 92 subjects per group for
psychosocial parent domain and about 85 subjects per group for total child
domain to achieve 90% power at the 0.05 significance level [238]. In all cases the
calculations suggest that the study was probably slightly underpowered to detect
a difference between groups for these dimensions of HRQoL, but these were
secondary outcomes and the trends suggest that HRQoL improved in the

treatment group relative to the control group.

An examination of the parent-reported HRQoL measures by the six month time
point revealed a significant difference between groups for the parent proxy
Total Scale Scores in favour of the intervention. Parents of intervention group

scored significantly higher than control group for Total Scale Scores (p=0.04).
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Table 3.13 Change in health-related quality of life scores from baseline to six

months by group, mean (SD)

Intervention Control Between group | difference
group group Change *(95% | in p-value'
(n=34) (n=45) Cl)
Psychosocial 6.0 (14.3) -0.6 (16.0) 6.6 (-.1,13.5) 0.06
child
Psychosocial 5.0 (19.0) -1.9 (15.0) 6.9 (-0.7,14.5) 0.07
parent
Physical child 2.8 (18.6) -3.3 (22.2) 6.1 (-3.3,15.5) 0.20
Physical parent 0.7 (27.5) -3.6 (22.9) 4.3 (-7.0, 15.6) 0.45
Total child 4.9 (11.6) -1.4 (16.1) 6.3 (-0.2,12.7) 0.06
Total parent 4.2 (15.5) -3.8 (19.3) 8.0 (0.3,15.8) 0.04

'Independant sample t-test, significant differences presented in bold font (p>0.05)

3.2.8.2 Changes in health-related quality of life scores within groups

(changes within the intervention group, changes within the control group)

Table 3.14 shows mean and standard deviation of child self-reported and parent
reported HRQoL measures over the 0-6 month time interval. There were no
significant differences in the mean within group change of parent reported
HRQoL measures (Total Score, Psychosocial sub-score and Physical sub-score) in

both groups.

136



Unlike the parent -reported measures, there were significant improvements in

the mean within group change for intervention group for the child reported

Psychosocial sub-score and Total Scale from baseline to 6 months (paired t-test,

p=0.02, respectively) (Table 3.14) but no changes within groups were significant

for the control group.

Table 3.14 Health-related quality of life within change group over time,

mean (SD)

Measurement (group) Baseline Six months p-value'
(intervention:34; | (intervention:34;
control:45) control:45)
Psychosocial child
Intervention 67.7 (15.7) 73.6 (12.9) 0.02
Control 68.5 (14.6) 67.9 (15.8) 0.80
Psychosocial parent
Intervention 66.8 (15.5) 71.8 (14.8) 0.13
Control 64.1 (16.9) 62.7 (13.2) 0.40
Physical child
Intervention 68.2 (17.0) 71.0 (18.2) 0.39
Control 72.6 (19.4) 69.2 (17.9) 0.33
Physical parent
Intervention 64.8 (18.4) 65.5 (22.7) 0.88
Control 66.5 (20.2) 62.9 (19.6) 0.30
Total child
Intervention 67.8 (13.8) 72.7 (13.3) 0.02
Control 69.4 (14.2) 68.0 (14.7) 0.57
Total parent
Intervention 66.3 (14.9) 70.1 (15.3) 0.25
Control 67.2 (16.9) 63.0 (14.4) 0.08

"Paired t-test, significant differences presented in bold font (p>0.05)
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3.2.9 Secondary outcomes- Changes in weight

Although looking at BMI z-score and gives an indication of obesity level, in
guideline recommendations and clinical practice the aim of intervention is
weight maintenance [145, 206]. It is therefore of potential clinical significance

to review the changes in weight.

3.2.9.1 Changes in weight between groups (intervention versus control
comparisons)

3.2.9.1.1 Intention-to-treat-analysis

Table 3.15 shows the changes in weight from baseline to six months
(independent sample t-test) compared between the intervention and control
groups. The primary analysis was conducted for all subjects with measures at six
months post-baseline (intervention: 34, control: 45). The change in weight in
both groups over time shows that there was a significant difference between the
groups using an independent t-test, with a mean weight gain of 1.7kg in the

intervention group and 3.5kg in the control group.

Table 3.15 Change in weight from baseline to six months compared between

groups, mean (SD)

Period Intervention Control Between group p-value
group group Change (95% CI)
(n=34) (n=45)
0 to 6 months 1.7 (2.5) 3.5 (2.0) 1.8 (0.8, 2.8) <0.001

"Independent sample t-test
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The primary aim for the intervention was weight maintenance; it was therefore
considered important to look at the number of children who had achieved weight
maintenance or weight loss compared to those who had gained weight. In the
intervention group, 27% (9 out of 34) had maintained or lost weight from
baseline to six months but none (0%, 0 out of 45) of the participants in the

control group had maintained or lost weight.

3.2.9.1.2 Per-protocol analysis

Per-protocol analysis for weight change (n= 70, intervention: 25, control: 45)
conducted with participants who attended at least 75% of scheduled sessions
revealed a statistically significant difference in weight increase between the
completers (for intervention group) and control group for the changes in weight
at six months intervention in favour of the control group (control) (p=0.00) with
a mean weight gain of 1.5kg in the intervention group and 3.5kg in the control

group (3.16)

Table 3.16 Change in weight compared between groups from baseline to six

months for completers (treatment group) versus control group, mean (SD)

Period Intervention | Control group | Between group p-value'
group (n=45) Change (95% Cl)
(n=25)
0 to 6 months 1.5 (2.4) 3.5 (2.0) 2.0 (1.0, 3.1) 0.00

"Independant sample t-test
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3.2.9.2 Changes in weight within groups (changes within the intervention
group, changes within the control group)

3.2.9.2.1 Intention-to-treat-analysis

The analysis was conducted for all subjects with measures at six months post-
baseline (intervention: 34, control: 45). Table 3.17 shows the mean and standard
deviation of the weight over time within group. Weight significantly increased
over time within the two groups (p<0.001, respectively) using a paired sample t-

test (Table 3.17).

Table 3.17 Weight over time compared within groups, mean (SD)

Baseline Six months p-value'
Intervention
(n=34) 55.4 (11.6) 57.1 (11.5) <0.001
Control
(n=45) 53.5 (11.9) 57.0 (12.3) <0.001

"Paired t-test by group

3.2.9.2.2 Per-protocol analysis of within group change in weight

Per-protocol analysis was also conducted for weight with participants who
attended at least 75% of scheduled sessions (n= 70, intervention: 25, control:
45). Weight significantly increased over time within the two groups using a

paired sample t-test (Table 3.18).
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Table 3.18 Weight within groups over time for completers versus controls,

mean (SD)
Baseline Six months p-value'
Intervention
(n=25) 57.8 (11.9) 59.3 (11.7) 0.01
Control
(n=45) 53.5 (11.9) 57.0 (12.3) 0.00

"Paired t-test by group

3.2.10 Secondary outcomes- Changes in height

3.2.10.1 Changes in height between groups (intervention versus control
comparisons)

Examination of change in height from baseline to six months revealed no
significant difference between the groups (p=0.76) (Table 3.19) results from an
Independent t-test, indicates that children in both groups continued to grow in

height at a similar and expected rate over the study period.

Table 3.19 Changes in height from baseline to six months compared between

groups over 6 months, mean (SD)

Period Intervention Control group Between group p-value
group (n=45) Change (95% ClI)
(n=34)
0 to 6 months 2.6 (1.8) 2.7 (1.3) 0.1 (-0.6, 0.8) 0.76

"Independant sample t-test
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3.2.10.2 Changes in height within groups (changes within the intervention
group, changes within the control group)

Height growth was tested as a potential adverse effect of the intervention by
comparing the change in height over time between the groups. Both groups
showed a within group significant increase in height from baseline to six months
(p=0.00, respectively), (Table 3.20), suggesting that children continued to grow
at the expected rate after the MASCOT intervention (Chapter 7). Thus, there was

no adverse effect detected on linear growth.

Table 3.20 Height over time compared within groups, mean (SD)

Baseline Six months p-value'
Intervention
(n=34) 140.3 (9.3) 142.9 (8.9) <0.001
Control
(n=45) 140.3 (10.1) 143.0 (10.1) <0.001

"Paired t-test by group

3.3 Discussion

3.3.1 Study feasibility

As is obvious from the text above, the MASCOT RCT was feasible in Kuala
Lumpur. The study had originally been powered for a total of 60 participants at
6 months, however, in the present study, 79 participants actually attended for
outcome measures at 6 months. A total of 233 eligible families did not consent
to participate in the study though. The main reasons given by parents for
declining to enrol in the study were lack of interest and time, inconvenience of
the location and transportation difficulties. Anecdotal comments from enrolled

families suggested that parents may have preferred a child-centred approach
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which may explain the lack of interest in enrolling in a present study that
focused on a parent-centred approach. Another likely reason for eligible families
declining to enrol in the present study was unawareness of parents regarding
their child’s weight status. It appeared that most of the parents are more
concerned for their child’s academic performance rather than their child’s
health as, anecdotally, many eligible families declined to participate in the
study because they felt that it would compete with extra classes which are
taken after school by many Malaysian children (e.g. after school classes in
English and Religious studies are common) and some school activities that were
conducted during the day. The use of anecdotal evidence from enrolled families
has limitations, and the fact that the thesis did not include a qualitative study is
a weakness in the study and this is discussed further in Chapter Six. A qualitative
study, can help the researcher to understand and present the experiences and
actions of study participants [238]. Furthermore, qualitative research data give
researchers a better understanding of the social and personal factors that
influence the management of a health condition, providing a real-world or
human aspect to research findings [239]. Despite the limitation of using
anecdotal data, these data were used in only a very restricted way, and the
comments from the parents contribute by adding very slightly to a very limited
evidence base on the feelings and influences of the parents of obese children in

treatment programmes.

3.3.2 Baseline characteristics of study participants

Overall, the mean monthly household income in the sample recruited to the
present study was lower than the average household income reported for Kuala
Lumpur citizens (RM5011) by the Malaysian Department of Statistics [204].

Taking the gross poverty line income in Kuala Lumpur as RM713 for a household
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of five persons (approximately RM143/person as noted by the Malaysian
Department of Statistics [240] there were only 4% of the families (4 out of 107)
in the present study living under the poverty line. However, this percentage of
people living below the gross poverty line income may be overstated due to
possible underreporting of the actual incomes by the participating families.
According to the Malaysian Department of Statistics report [240], the average
household size in Kuala Lumpur was 3.9. However, in the present study sample
the mean household size was slightly higher than the census report for Kuala
Lumpur [5.4 (1.7)] with the majority of families (76%, 69 out of 107) in the

MASCOT trial consisting of more than five people.

There were no significant differences at baseline between groups according to
child anthropometric measures, weight status (Table 4.2), and quality of life
(Table 4.10) and physical activity and sedentary behaviour (Table 4.7). This
suggests that the randomisation used in the present study was successful in

avoiding any significant between -group differences at baseline.

3.3.3 Implications of findings

Evidence-based guidelines on childhood obesity treatment have repeatedly
emphasised the importance of involving parents specifically those who are
willing to make lifestyle changes and the parents and children perceive obesity
as a problem [3, 144, 145]. Even though families recruited in the present study
were perceived to be motivated, our findings to be show that the numbers that
attended all the appointments were possibly lower than might have been hoped.

Only 48% of the intervention group attended at least 75% of scheduled sessions.
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The main reasons reported anecdotally by parents for not attending sessions
were related to factors external to the intervention, mainly commitment
towards jobs, suggesting that aspects of the programme were possibly not a
major cause for non-attendance. Non-attendance might also reflect a poor time
management or a lack of prioritisation of weight management from the parents.
Families were provided with study programmes (see section 2.3.2) which
detailed treatment sessions well in advance of each session, and they were
reminded two days before each session. In addition, monetary incentives
(reimbursement of travel costs) which could enhance attendance were used.
Relatively few studies have focused on reasons for non-attendance in childhood
weight management, and no studies have focused on this question in low -middle
income countries such as Malaysia. One study in the US reported that 25% of
parents cited time and location as the most important barrier to attending an
individualised behavioural weight management clinic [241]. This is consistent
with the anecdotal reports of parents in the present study and it suggests that
these inhibitive factors may affect the programme. More detailed studies, using
qualitative methods [212] might be useful in understanding why parents did not
attend more sessions, and why they were possibly less engaged with the MASCOT

intervention than would have been ideal.

Examination of the changes in BMI z-scores at six months via Independent t-test
revealed no significant difference between the intervention and control groups
(p=0.79) from baseline to six months. The present study therefore failed to show
that the more intense intervention could improve the primary treatment

outcome more than the control group.
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Although mean BMI z-scores were essentially unchanged from baseline after 6
months in both groups, weight increased significantly in both groups. However,
it is worth noting that the weight increase in the intervention group was
significantly smaller compared with the control group from baseline to six

months.

Another way of considering the success or failure of a childhood obesity
treatment intervention is to consider the extent to which weight was maintained
or lost. Weight maintenance is widely recommended as an important aim of
childhood obesity treatment [145, 206] but this is rarely achieved by the
majority of patients [187]. In the present study 27% (9 out of 34) of those in the
intervention group maintained or lost weight from baseline to six months but
none (0%, 0 out of 45) of the participants in the control group had maintained or
lost weight. This indicates, together with the significant difference in weight
change between groups that children in the intervention group probably
responded better than children in the control group with regards to this

outcome.

The degree of change in body weight status which might be desirable in a
childhood obesity treatment intervention is currently unknown [3], and would be
a valuable direction for future research, but improvements in cardio metabolic
risk factors may require greater changes than were observed in the present
study [16, 242]. Some authors [16] have suggested that the intervention should
reduce BMI z-score by at least 0.5 units before the intervention can be
considered successful in terms of improving cardiovascular risk factors such as
measures of fasting glucose and blood lipids. Unfortunately, in the present

study reductions in BMI z-score of 0.5 or greater by the 6 month outcome
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measures were achieved by only 24% (8 out of 34) of the intervention group and

16% (7 out of 45) of the control group.

For the participants in the present study, the proportion of monitored time
spent in sedentary behaviour was very high at about 89% of time during the day,
equivalent to about 12 hours per day sedentary, defined as no movement of the
trunk when measured as in the present study, based on the validation and
calibration study by Reilly et al. [243](Table 4.7). Participation in MVPA was
extremely low in both groups with a mean time spent in MVPA at baseline of 1%
of daily time equivalent to about 8 minutes per day (Table 4.7). International
recommendations for school age children are that they should accumulate at
least 60 minutes every day of MVPA [144, 145], so the amount of time spent in
MVPA by the children studies in MASCOT was well below recommended amounts.
Achieving the recommended amount of MVPA in obese children in Malaysia will
be a substantial undertaking which requires future research, and might also need

a specific intervention.

Overall measurement of habitual physical activity and sedentary behaviour
showed that there were no significant differences between groups from baseline
to six months in the present study. These results appear to be showing that the
intervention group did not improve habitual physical activity or sedentary
behaviour relative to the control group. Despite the lack of between group
differences, a significant increase in the percentage of time spent in MVPA was
observed in the intervention group during the six month intervention period but
no significant change in control group. The biological significance of this

improvement in the intervention might be quite limited though; an improvement
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of 0.5 % of monitored time during the day is equivalent to an ‘extra’ amount of

MVPA of only about 4 minutes/day.

The present study findings suggest that the MASCOT intervention programme
study did not negatively impact upon the health-related quality of life (HRQoL)
of participants and in fact increased levels of child report and parent proxy
report HRQoL were observed. At baseline, parents reported significantly lower
QoL physical scores than the child for themselves. Similar discrepancies between
parent and child reported HRQoL have been reported elsewhere [36, 37, 187],
highlighting the differences in perception of quality of life indicators
emphasising the importance of measuring both child- reported and parent-proxy

HRQoL.

Children’s changes in self-reported HRQoL did not differ significantly between
groups from baseline to six months. However, psychosocial and total QoL scores
from the children did increase significantly over the time period between
baseline and 6 months in the intervention group and the control group did not
show significant improvements. The within group increase in child reported
HRQoL scores for the intervention group in the present study may or may not be
clinically important- the author is not aware of research on minimum clinically
important differences in quality of life changes in childhood obesity. There was a
significant increase in parent proxy quality of life Total Scale Scores from

baseline to six months in the intervention group compared to the control group.

A planned per-protocol analysis for BMI z-scores showed that the intervention
group had no significant improvement relative to control participants from

baseline to six months. This would indicate that attending at least 75% of
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scheduled sessions had no clinical benefit. However, it is worth noting that the
per-protocol analysis for weight change showed that the intervention group had
a significantly smaller weight increase compared with the control group from
baseline to six months with a mean weight gain of 1.5kg, and with 24% of the
intervention group either maintaining or losing weight over the six months

compared to 0% of the control group, as described above.

3.3.4 Comparison with SCOTT study

As mentioned in Chapter Three, the MASCOT project was based on the SCOTT
project [188] while attempting to make it appropriate to the setting in Malaysia.
Therefore, it is useful at this point to briefly compare the results from the
present MASCOT project and SCOTT study in UK. More details of these
comparisons with more global and international focus are further discussed in

Chapter Six.

Table 3.21 shows a comparison of the MASCOT study results with SCOTT study. In
order to enable comparison between MASCOT and SCOTT study in, the author

has-

1. taken the mean of the change in BMI SD score, physical activity levels and
quality of life over time in the Hughes, Stewart [187] study [this particular
Hughes et al. [187] study reported the changes as median and not mean.

The mean results were reported in the thesis of Stewart [244]]

2. shown results reported at 6-months (end of the treatment) only from

SCOTT study [the SCOTT study [187] reported the outcomes at 6-months
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of intervention and 12-months of intervention (6- months follow-up after

intervention)]

Based on both studies results, we can say that there are similarities in BMI z-
score changes, physical activity level changes and quality of life changes
between MASCOT obese children and SCOTT obese children who received the
treatment after 6 months of the intervention programme. In contrast, the
control group (obese children who received standard care treatment) in the
SCOTT study became less active, leading to significant differences in total
physical activity and percentage of time in MVPA between novel treatment group
and standard care group in SCOTT. The significant outcomes of Hughes et al.

[187] compared to the present study are further discussed in Chapter Six.
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Table 3.21 Comparison of the present MASCOT results with SCOTT study

MASCOT

SCOTT [186]

Participants

7-11 years old Kuala Lumpur,
Malaysia

n= 107 randomised, 79 complete
(74%)

Intervention: n=52; 6 months
n=34 (65%)

Control: n= 55; 6 months n= 45
(82%)

5-11 years old Scotland, UK

n= 134 randomised, 97
complete (72%)

SCOTT treatment: n=69; 6
months n= 48 (70%)

Standard care: n= 65; 6 months
n= 49 (75%)

Primary outcome
measure

Changes in BMI z-score at six
months (end of treatment)

Changes in BMI SD score at six
months (end of treatment)

Secondary
outcomes

Total activity + time in
sedentary behaviour, light
intensity + MVPA at six months
(end of treatment)

Measures of quality of life at six
months (end of treatment)

Total activity + time in
sedentary behaviour, light
intensity + MVPA at six months
(end of treatment)

Measures of quality of life at
six months (end of treatment)

Primary outcome:
Change in
BMI z-score

Intervention= 0.1(0.5)
Control= 0.0(0.7)

SCOTT treatment=-0.1 (0.2)
Standard care= -0.1 (0.2)

Change in Physical
activity levels

Cpm’
Intervention: 33(133)
Control: 16(124)

Sedentary behaviour
Intervention:-1.2(4.6)
Control: -0.1(3.4)

Light intensity
Intervention : 1.0(5.0)

Control : 0.0(3.6)

MVPA?
Intervention : 0.5(1.0)
Control : 0.0(1.5)

Cpm’
SCOTT treatment: 18 (163)
Standard care: -98 (165)

Sedentary behaviour
SCOTT treatment: 0.1 (5.6)
Standard care: 3.8 (5.3)

Light intensity
SCOTT treatment : -0.6 (4.6)
Standard care : -3.3 (4.1)

MVPA?
SCOTT treatment : 0.5 (2.1)
Standard care : -0.4 (1.8)

Secondary
outcome: Change
in Quality of Life

Total child
Intervention : 4.9 (11.6)
Control : -1.4 (16.1)

Total parent
Intervention :4.2(15.5)

Control : -3.8 (19.3)

Total child
SCOTT treatment : 3.7 (12.6)
Standard care : 6.9 (13.5)

Total parent
SCOTT treatment : 3.3 (9.1)

Standard care : 5.2 (9.8)

Tcpm= count per minute

ZMVPA= moderate-vigorous physical activity
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3.4 Conclusion

Results from the present study showed that the hypothesis of the present study
was rejected: obese children who participated in a six month family-based
behavioural weight management programme did not have improved BMI z-scores
at 6 months when compared with obese children who did not receive any
treatment. However, examination of primary and secondary outcomes of the
present study suggested that a good practice intervention for treatment of
childhood obesity in Malaysia might have modest benefits which may be broadly
comparable to those achieved by similar interventions in the developed world
such as SCOTT [3, 187]. Furthermore, the persistence of a high prevalence of
childhood obesity suggests there may be a need for continued weight
management support following intervention end. Unfortunately, the design of
the MASCOT study is unable to explore this. Wilfley et al. [245] have suggested
that ‘maintenance’ approaches to childhood obesity treatment might be

valuable, with treatment being extended over many years.

In Chapter Four and Chapter Five of this thesis, secondary outcomes from
baseline data in the present study are compared with healthy (non-obese)
children in Kuala Lumpur -these might help to provide a better understanding of

how to design future childhood obesity treatment interventions in Malaysia.
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CHAPTER FOUR
Health-related Quality of Life (HRQoL) of Obese Children in Malaysia

Compared to Pair-Matched Controls of Healthy Weight Status’

4.1 Introduction

As discussed in section 3.3.3, the HRQoL of obese children participating in the
MASCOT treatment programme was generally low (67.7+14.5) relative to other
studies [36, 38-40]. Despite this, studies of among obese children all appear to
have come from the western world to date and those findings may not generalise
to other cultures. It is possible that obesity-related impairment of quality of life
might be better or worse in Malaysian children than in western children,
Therefore, the main aim of this chapter is to compare quality of life between
obese children and matched children of healthy weight status in Malaysia in
order to test whether or not the apparently low quality of life of obese children
participating in MASCOT is specific to obesity or whether it is related to some

other aspect of being a child in Malaysia.

4.2 Methods of health-related quality of life

The measurement of quality of life has become an important health outcome
indicator as it provides information about the impact of the clinical condition of
patient’s lives and can target clinical management public policies that seek to
improve the quality of life. There are a number of condition specific tools
available to measure HRQoL in obese adults [246] and for children with various

chronic illnesses. Nevertheless, no obesity specific tool exists for children.

*This chapter has been published in International Journal of Paediatric Obesity (see
Appendix Ten)
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Obesity related quality of life in children is assessed using generic instruments to
measure global HRQoL such as the PedsQL™ 4.0 and the Child Health
Questionnaire-Parent Form 5.0 (CHQ-PF50). The PedsQL™ 4.0 was the tool used

to measure HRQoL in this thesis study-see Chapter Two.

4.2.1 Participants of the health-related quality of life (HRQoL) study

Obese children in the present study were participants in the Malaysian Childhood
Obesity Treatment Trial (MASCOT), which is described in detailed in Chapter
Two. Obesity was defined based on body mass index (BMI) with both the Cole-
|IOTF definitions [11] and BMI 295" percentile on age and gender-specific US
reference data [204]. In total, 107 children participated in the MASCOT study.
HRQoL, weight and height were recorded at baseline (pre-treatment) and 6
months after the start treatment. The baseline data were used in the present
study. HRQoL data were successfully obtained from all children and their

parents.

Children with healthy weight status were recruited from primary schools in the
same areas of Kuala Lumpur as controls (see Chapter Two, section 2.3.1).
Anthropometric assessment was done prior to recruitment to identify children
with healthy weight status (BMI below the 85" percentile; relative to US
reference data) [204]. Initially we recruited 100 children; however 10 were
excluded as they were unable to complete the HRQoL questionnaire. The final
sample consisted of 90 healthy control children who were closely-pair matched
for gender, age (same school year), and ethnicity with 90 children from the

obese group (from MASCOT study), following the approach described by Hughes
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et al. [39]. All participating children were from the majority (Malay) ethnic

group.

The study was approved by the National University of Malaysia (UKM) research
ethical committee, and written informed consent was obtained from parents,

assent from the children.

4.2.2 Health-related quality of life questionnaire

As described in Chapter Two section 2.8.3 of this thesis, the best known, most
widely used and validated generic non-disease specific HRQoL instrument for
children is the Paediatric Quality of Life Inventory (PedsQL) that was used in the
present study. HRQoL was measured using the Paediatric Quality of Life
Inventory (UK) version 4.0 (PedsQL TM 4.0), translated into Malay. The PedsQL
was chosen due to its ability to provide both parent-proxy and child self-report
measures and the evidence that it is both valid and reliable as described in
sections 2.4.3 and previous study [44]. A full description of the PedsQL

questionnaire is given in Chapter Two, Section 2.8.3.

In brief, the PedsQL is both a child self-report and a parent proxy-report scale
consisting of 23 items; physical functioning (eight items), emotional functioning
(five items), social functioning (five items) and school functioning (five items).
The items are reverse-scored and linearly transformed to a 0-100 scale, so that
higher scores indicate better quality of life [39, 44]. An overall total score was
derived from all the questions answered (mean of all 23 items). The physical
health summary score (eight items) is the same as the physical functioning

subscale. Psychosocial health summary score was derived from the mean of
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emotional, social and school functioning items [39, 44]. The questionnaire was
self-completed by parents and by children aged 8-12 years. For children aged 7
years the PedsQL was administered by the researcher who read the questions
and the pupils completed the appropriate symbol on the PedsQL as described in

section 2.8.3.

4.2.3 Anthropometric measurements

Height was measured using the SECA Body Meter to the nearest 0.1 cm. Weight
was measured to the nearest 0.1 kg using scales (TANITA) with children in light
indoor clothing. BMI was calculated as weight (kg)/height (m?). BMI was
expressed relative to CDC 2000 reference data as a standard deviation score
(SDS). Obesity was defined as BMI 295 percentile on age and gender-specific US

reference data [204].

4.2.4 Statistical analysis and study power

Sample size for the study was based on previous study that used PedsQL™ 4.0 to
compare HRQoL between obese children and healthy controls in Scotland, UK
[39]. With the paired design, the present study had >90% power at the 5%
significance level to detect mean differences of total scale score of a magnitude
(13.4; sd 18.8) reported previously [39] with around 40 paired comparisons. In
order to consider the sexes separately if required, it was decided to recruit
healthy controls until around 40 paired comparisons were available for both boys
and girls. Recruitment stopped when 90 healthy weight controls were recruited

and all 90 could be matched with obese participants in MASCOT.
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All statistical analyses were conducted using Statistical Package for Social
Science (SPSS) version 16.0. All the data within this chapter are reported as
median and interquartile range (IQR) as changes in outcome measures were
tested for normality and were normally distributed; therefore, Wilcoxon signed-
rank tests were used to test the significance of differences between healthy

weight and obese groups.

4.3 Results of the health-related quality of life (HRQoL) study

4.3.1 Characteristics of study participants

Table 4.1 summarises the demographic variables of the 90 obese children and
healthy children, respectively. The mean age for healthy children was 10.0 y

(IQR 9.9, 10.2). The median age of the obese children was 9.9y (IQR 9.4, 10.1).

As expected, the obese group had significantly higher weight, BMI and BMI z-

scores relative to CDC 2000 population reference data compared to healthy

children.
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Table 4.1 Characteristics of the obese and healthy weight groups in the

health-related quality of life (HRQoL) study (median, IQR) (n=180)

Variable Obese group Healthy weight | Difference (95% | p-value
(n=90) group (n=90) Cl)

Median age 9.9(9.4,10.1) 10.0(9.9, 10.2) 0.2(-0.7,0.0) 0.06

(years)

Gender (M/F) 41/49 41/49 NA NA

Median 53.8(51.4, 28.9(28.5,30.5) | 24.7 (27.6, 21.8) | <0.001

weight (kg) 56.9)

Median BMI 15.9(15.8, 16.4) | -13.2 (-12.9, - <0.001

(kg/m?) 13.5)

Median BMI 2.9(2.8,3.0) -0.4(-0.5,-0.2) 3.3 (3.5,3.0) <0.001

z-score

Abbreviations: BMI, body mass index, 95%Cl: 95% confidence interval

p-value <0.05

4.3.2 Health -related quality of life of obese children

Health-related quality of life (HRQoL) data are shown in Table 4.2. HRQoL was

measured in 90 obese children (41 boys, 49 girls) median age 9.9y (IQR 9.4,

10.1), median BMI z-score was 2.9 (relative to CDC 2000 reference data).

HRQoL scores for the child self-report and parent-proxy report in the obese

children are shown in Table 4.2. Median scores for the parent-proxy report

ranged from 57 to 76 out of possible score of 100 (i.e best possible health).

Median total score for parent-proxy report was 65.2 (inter-quartile (IQ) range
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57.3-76.1). For the child self-report, median scores ranged from 51 to 74 and

total score was 60.9 (1Q range 50.8-73.9).

There was no significant difference between parent-proxy reports and child self-
reports in the obese group for total score and psychosocial score. However, the
physical health score reported by child self-report was significantly higher than

parent-proxy reports (p= 0.02).

Table 4.2 Health-related quality of life scores, median and IQR from the child

report and parent-proxy report for the obese group (n=90)

Boys (n=41)

Girls (n=49)

Total

Child self-report

Total score

56.6 (50.6, 69.6)

64.1 (50.6, 82.4)

65.2 (57.3,76.1)

Physical health

68.8 (57.9, 79.7)

65.6 (61.0, 82.9)

67.2 (59.4, 81.3)"

Psychosocial health

60.0 (52.5, 72.5)

65.0 (55.0, 76.8)

62.5 (53.3, 75.4)

Parent-proxy

report

Total score

63.0 (54.4, 75.6)

66.3 (58.2, 78.8)

60.9 (50.8, 73.9)

Physical health

59.4 (45.4, 75.0)

68.8 (46.9, 82.9)

61.0 (46.9, 78.1)

Psychosocial health

55.0 (50.9, 69.2)

61.7 (51.7, 76.7)

58.3 (51.7, 75.0)

*p-value<0.05
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4.3.3 Health -related Quality of Life of healthy weight children
Healthy weight children quality of life variables are given in Table 4.3. Median
age was 10.0 y (IQR 9.9, 10.2), median BMI z-score was -0.4 (relative to CDC

2000 reference data).

HRQoL scores for the child self-report and parent-proxy report in the healthy
weight children are shown in Table 4.3. Median scores for the parent-proxy
report ranged from 48 to 79 out of possible score of 100 (i.e best possible
health). Median total score for parent-proxy report was 59.3 (inter-quartile (I1Q)
range 47.8-79.4). For the child self-report, median scores ranged from 64 to 85

and total score was 76.1 (IQ range 64.1, 84.8).

The HRQoL child self-reports were significantly higher than the parent-proxy

reports for total score, physical health and psychosocial health (p<0.001,

respectively).
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Table 4.3 Health-related quality of life scores, median and IQR from the

child report and parent-proxy report for the healthy weight group (n=90)

Boys (n=41)

Girls(n=49)

Total

Child self-

report

Total score

75.0 (63.0, 85.9)

76.1 (64.1, 84.3)

76.1 (64.1, 84.8)*

Physical health

81.3 (59.4, 90.6)

84.4 (70.4, 90.6)

82.9 (65.7, 90.6)*

Psychosocial

health

73.3 (63.3, 83.3)

73.3 (65.0, 83.3)

62.5 (53.3, 75.4)"

Parent-proxy

report

Total score

56.5 (47.8, 71.2)

63.5 (50.0, 80.4)

59.3 (47.8, 79.4)

Physical health

50.0 (40.6, 70.4)

62.5 (48.4, 86.0)

57.9 (43.8, 77.1)

Psychosocial

60.0 (52.5, 75.0)

68.3 (50.9, 80.9)

61.7 (43.8, 84.4)

health

*p-value <0.05

4.3.4 Formal paired comparison of HRQoL between obese and healthy
control children in the entire sample (n=90 paired comparisons)

Table 4.4 summarises the paired comparisons of child self-report and parent-
proxy report scores of HRQoL for the obese and healthy weight groups. For
the parent-proxy scores, none of the differences between obese and healthy
weight groups were statistically significant in all HRQoL domains. However,
child-self report scores were significantly higher in the healthy control group

compared to the obese group.
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Table 4.4 Paired comparisons of health-related quality of life (median IQR)

for the healthy weight group vs obese group.

Variable Healthy weight Obese group | p-value | Thaalassaemia
group (n=90) clinical
(n=90) sample (151)

Child self-

report

Total score | 76.1 (64.1, 84.8) 65.3 (57.3, < 0.001 68.9 (12.1)
76.1)

Physical 82.9 (65.7, 90.6) 67.2 (59.4, < 0.001 69.2(16.5)

health 81.3)

Psychosocial | 73.3 (64.4, 83.3) 62.5 (53.3, < 0.001 67.6 (12.8)

health 75.4)

Parent-

proxy

report

Total score 59.3 (47.8, 79.4) 60.9 (50.8, 0.464 | Not measured
73.9)

Physical 57.9 (43.8, 84.4) 61.0 (46.9, 0.319 Not measured

health 78.1)

Psychosocial | 61.7 (51.7, 77.1) 58.3 (51.7, 0.765 Not measured

health 75.0)

*p-value <0.05
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4.3.5 Formal paired comparison of HRQoL between obese boys and healthy

weight boys (n=41 paired comparisons)

The results of the gender-matched analysis for boys (n=82, ie 41 pairs)

demonstrated that obese boys reported significantly lower for child-self report

in HRQoL scores on all domains of the PedsQL (total scale score, physical health

and psychosocial health) compared to the matched healthy weight sample

(p<0.05) (Table 4.5). However, there were no significant differences for parent-

proxy report for all domains between obese and healthy weight boys.

Table 4.5 Paired comparisons of health-related quality of life (median IQR)

for the healthy weight boys vs obese boys (n=82)

Healthy(n=41) Obese (n=41) p-value
Child self-report
Total score 75.0 (43.5, 91.3) 63 (37.0,84.1) <0.01*
Physical health 81.3 (57.9, 79.7) | 68.8 (31.3, 93.8) <0.01*
Psychosocial health 73.3 (52.5, 72.5) | 60.0 (36.7, 87.5) <0.01*
Parent-proxy report
Total score 56.5 (34.8, 84.8) | 56.6 (34.8, 84.8) 0.95
Physical health 50.0 (28.1, 96.9) | 59.4 (28.1, 87.5) 0.48
Psychosocial health 60.0 (38.3, 91.7) | 55.0 (35.0, 90.0) 0.29

*p-value <0.05
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4.4.6 Formal paired comparison of HRQoL between obese girls and healthy
weight girls (n=49 paired comparisons)

For girls (n=98, ie 49 matched pairs), the obese girls group reported significantly
lower HRQoL scores on all domains of child-self report HRQoL compared to
healthy control girls (p<0.05) (Table 4.6). No significant differences in parent-

proxy report were found between obese girls and lean girls.

Table 4.6 Paired comparisons of health-related quality of life (median and

IQR) for the healthy weight girls vs obese girls (n=98)

Healthy (n=49) Obese (n=49) p-value

Child self-report

Total score 76.1(53.3, 94.6) | 66.3 (30.4,88.0) <0.05
Physical health 84.4 (43.8, 96.9) | 65.6 (25.0, 100) <0.01
Psychosocial health 73.3 (48.3, 96.7) | 65.0 (33.3, 90.0) <0.05
Parent-proxy report

Total score 68.5 (32.6, 100) | 64.1 (42.7, 92.4) 0.88
Physical health 62.5 (21.9, 100) | 68.8 (34.4, 100) 0.81
Psychosocial health 68.3 (33.3, 100) | 61.7 (41.7, 95.0) 0.47

*p-value <0.05

4.4 Discussion

The present study supports the hypothesis that obese children of primary school
age in Malaysia have impaired health related quality of life compared to their
healthy weight peers. The findings are consistent with other studies [42, 43,
144] using a community-sample that also found significant impairment in all
HRQoL dimensions in the obese participants compared to non-obese controls.

However, the present study also indicated that the impairment of quality of life
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associated with obesity in Malaysian children is evident from child-reports, not

from parent-proxy reports.

Furthermore, in the present study there was no evidence that impaired quality
of life was gender-specific. This is line with previous studies by Schwimmer et
al. [36], Williams et al. [33], Hughes et al. [39] and Riazi et al. [40] suggests that
the impact of obesity is not necessarily gender-specific. However, Wake et al.
[247] found gender specific differences in the extent of the impairment of
quality of life associated with obesity in Australian children, but the recent
systematic review by Griffiths et al. [28] found that few studies have examined
the question of whether quality of life impairment in obesity is gender-specific.
In the adolescents’ obesity study, Swallen et al. [248] reported gender to be
significantly associated with HRQoL in obese compared to normal weight
adolescents. It is possible that gender differences in HRQoL associated with

obesity are small in childhood, but emerge or increase in adolescence.

The assessment of quality of life in obese children is particularly important as it
is related to the most common short-term consequences of paediatric obesity, ie
psychological problems often related to discrimination and/or teasing [27]. The
recent systematic review by Griffiths et al. [28] identified an impairment of
quality of life as being typical of obese children, but it should be noted that only
six studies of children were eligible for this review and all were from the

western world.

The use of self-reported health-related quality of life questionnaires in the

assessment of obese children can help identify the impact of being obese from
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the children’s perspective. There have also been discussions about the
importance of children’s perspectives on their own health [249]. One study
found that children as young as six years old can adequately understand and
accurately report their own health and well-being [250]. Carr et al. [251]
stressed that any measurement of the quality of life of children should include
questions on physical, social and psychosocial functioning of a child from the

child’s perspective.

The parent perspective on quality of life is also important [252]. A systematic
review emphasised the value of obtaining perspectives on quality of life from
both parents and children where possible [252]. Some studies have suggested
that parent-perceived impairments in quality of life might be a more important
driver of health care utilisation and treatment-seeking for childhood obesity
than child-perceived impairment [39, 247], and parent perceptions may also
influence the extent to which family lifestyle changes might be made in

response to obesity treatment interventions.

Though the present study was consistent with studies from the western world
which have shown that childhood obesity is associated with impairment in
quality of life, and this might suggest that cultural differences might not matter
to the influence of obesity on quality of life of obese children, subtle culture-
specific differences in quality of life associated with childhood obesity might still
be present. For example, Hughes et al. [39], compared quality of life between
obese and healthy weight children of similar age to the present study in Scotland
using identical study design and methods. Hughes et al. [39] found, in contrast

to the present study, that impaired quality of life in obese children was much
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more evident and more marked when parent reported quality of life was used
than when child self-reports were used. In the present study the impairment of
quality of life associated with obesity was most marked when viewed from the
child’s perspective and was not present when viewed from the parent’s
perspective. The reasons for this are not clear and need further research but
might be related to cultural differences between the western world and
Malaysia. In the present study the parent reported quality of life for the healthy
controls was very low, and this might explain why in the parent reports
childhood obesity was not associated with significant impairment of quality of

life.

Statistically significant obesity related impairment of quality of life was
observed in the present study, when child reports of quality of life were used,
but the ‘biological significance’ of such impairment is unclear-in other words it
is not clear if the impairment is enough to cause psychological harm or suffering
to obese children. Previous studies in western societies have generally found
that childhood obesity is associated with PedsQL total scale scores which lie
among the scores for children with other chronic and disabling conditions [28,
44, 253]. The HRQoL total scores from obese children in the present study lie at
the lower end of the range described previously for children with other chronic

and disabling conditions from western societies [28, 44, 253].

Only one previous study of quality of life using the PedsQL has been carried out
in Malaysian children. Ismail et al. [45] tested the hypothesis that quality of life
was impaired in children with thalassaemia from Kuala Lumpur, and reported a

mean child-specific total score of 68.9 for thalassaemia patients and 79.8 from
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healthy controls. The present study median total score of 60.9 for the child
reports from the obese children in Kuala Lumpur was well below the values

reported for thalassaemia patients in the same city by Ismail et al. [45].

There is some research to date suggesting that there are differences in HRQoL
among obese children depending on how they are sampled. Firstly, it has been
suggested that impairment of quality of life might be worse in clinical samples
than community samples that are obese [33]. Williams et al. [33] used the
PedsQL 4.0 to assess HRQoL in a community-based sample of obese children in
Australia, and observed significantly lower scores for total score, physical health
and social functioning in obese children compared to controls, but the
impairment of quality of life was apparently not as marked as that described in
studies which recruited clinical samples of obese children. This led Williams et
al. [33] to suggest that childhood obesity need not impair quality of life but
quality of life impairment was most likely in clinical samples. At the moment
there is probably not enough evidence to be sure if clinical samples have poorer
quality of life than community samples of obese children. In the present study,
the obese sample was from the community setting - they might be described as
‘treatment seeking’ by the time their quality of life was measured however as
they had agreed to take part in the MASCOT RCT (and their agreement included
consent to be allocated to treatment if that was the outcome of the
randomisation)- the present study sample was therefore not quite a clinical

sample nor quite a community sample.

The main strengths of the present study were homogenous sample of community

sample studied, adequate power and the pair-matched design which allowed key
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variables (age and gender) to be controlled. Another strength of the study lies in
the use of a valid and reliable instrument for assessment of HRQoL that is valid
across different cultures [28, 33, 43] and so which allows a cross-cultural
comparison of the impact of childhood obesity on quality of life. Furthermore,
this was only the second study to examine health-related quality of life in

children in Malaysia.

A number of study limitations should be noted. While no significant impairments
of quality of life with obesity were observed using parent reports, it is possible
that impairments are present, but these are of very small magnitude and so
would require much larger samples in order to detect. Further research would
also be needed to examine specific domains in quality of life in more detail, and
to examine age effects (eg in adolescents the effect of obesity on quality of life
might be different) and within-country effects, in other parts of Malaysia or in
other ethnic groups within Malaysia for example. Further studies are needed in
other samples and settings to confirm the generalisability of our findings and to
address other issues such as the influence of culture on HRQoL in childhood

obesity and the influence of obesity treatment on changes in quality of life.

4.5 Conclusions

The present study shows an impaired HRQoL in obese children from Malaysia.
Impairment in HRQoL was very similar in both boys and girls. The degree of
impairment is likely to be greatest when assessed using the child perspective
rather than the parent perspective. Impaired quality of life appears to be
associated with childhood obesity in Malaysia, as in western countries.

Therefore, the widespread existence of quality of life impairment in childhood
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obesity in Malaysia provides an additional argument that it should be taken

seriously by health professionals.
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CHAPTER FIVE
Habitual Physical Activity and Sedentary Behaviour of Obese Children in

Malaysia Compared to Pair-Matched Controls of Healthy Weight Status

5.1 Introduction

As discussed in Section 2.8.2, the physical activity levels of obese children
participating in the MASCOT treatment programme were extremely low relative
to recommendations for physical activity [254, 255]. A growing body of evidence
has found lower levels of objectively measured physical activity in obese
children and adolescents relative to their lean counterparts [146, 256-260].
However, results have been inconsistent and this may be partly dependent on
whether clinical samples of obese children are studied or whether community
samples of obese children are studied [146, 258]. Despite this, studies of
physical activity among obese children all appear to have come from the
western world to date and those findings may not generalise to other cultures. It
is possible that the physical activity levels of obese children in Malaysia might be
worse than in western children, and that difference between obese and healthy

weight children might be larger or smaller in Malaysia than in other cultures.

This chapter therefore aimed to (1) measure habitual physical activity and
sedentary behaviour of Malaysian obese children aged 7-11 years; (2) test the
hypothesis that obese Malaysian children are less physically active than their
peers by comparing results between obese children and a sample of age- and

sex- matched healthy weight children.
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5.2 Methods of the habitual physical activity and sedentary behaviour study

To date, a wide range of methods have been used to measure physical activity
levels in obese children. These are categorised into two types of measurement:
subjectively measured (self-report questionnaires) and objectively measured
(heart rate monitor, accelerometer, and pedometer). Self-report questionnaires
are the most commonly used method due to their low cost and ease of
administration. However, this measure has limitations, given that self-reports
are subject to considerable recall bias and have limited validity and reliability

among children [261, 262].

To avoid limitation of self-report, a number of studies have utilised objective
measures to examine levels of physical activity in obese children. To date, few
studies have utilised accelerometers to assess obesity-related differences in
physical activity in children, comparing the obese and non-obese. These devices
can detect and record magnitude of movement on a real-time basis and can
overcome some of the limitations of self-report questionnaires, including the
avoidance of bias in measurement of the level of physical activity.
Accelerometers also provide reliable information about the frequency, duration
and intensity of physical activity within a given day or several days or even a
week enabling patterns of movement or inactivity to be assessed [263]. Besides,
they are capable of providing estimates of percentage of time spent at levels of

light, moderate and vigorous intensity physical activity [264].

As noted above, several studies have used accelerometers to assess the habitual
physical activity of obese children objectively. The published studies are briefly

discussed below and also summarised in Table 5.1.
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In 2001, Trost et al. [141] reported a significantly lower total volume of physical
activity, and MVPA in a group of 54 obese children (defined as BMI > 95" centile)
compared with 33 non-obese children (mean age of 11.4+0.6) in a community
sample in the USA. In this study, the authors also found that, obese children
reported significantly lower levels of physical activity self-efficacy and were
involved in significantly fewer community organisations promoting physical

activity.

Similar to the findings of Trost et al. [141], a study among 133 children age 8-18
years from community and clinical settings in UK demonstrated that obese
children spending less time in MVPA than the non-obese children [258]. The
authors also put forward the suggestion that the home environment is closely
associated with reduced levels of physical activity obese children may typically
have better levels of physical activity during school day [258] and this supports
the use of family-based intervention to promote physical activity in the families

of obese children [183, 189, 191].

Another UK study found that obese children spent on average 80.4% of their
monitored time in sedentary behaviour and only 2.5% of their monitored time in
moderate-vigorous physical activity (MVPA) [146], equivalent to about 20
minutes per day in MVPA. This cross-sectional study of obese children from a
clinical sample reported that the total volume of activity and MVPA were
significantly higher in the non-obese group than the obese group. However, the
study also reported that time spent in sedentary behaviour of obese children

was similar to their non-obese peers [146].
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One study by Riddoch et al. [259] examined the level and patterns of physical
activity in a large contemporary cohort of 11 year old children- the Avon
Longitudinal Study of Parents and Children (ALSPAC). The study also confirmed
that activity levels are lower in overweight and obese children compared to
normal weight children [259], though the ALSPAC participants who were obese

represent a community sample rather than a clinical sample of obese children.

All of the above published studies of physical activity in obese children to date
were from western societies and since the physical activity levels associated
with childhood obesity may be culture-specific, there is a need to identify
whether obesity has a significant association with low physical activity levels in
non-western societies. Successful interventions to manage obesity need to take
account the cultural context in which obesity occurs, and thus studying obese
children from non-western countries is important. No studies of objectively
measured physical activity and sedentary behaviour of children have taken
place in Malaysia and so there is a need to collect data on these important
variables in Malaysia children. In addition, the MASCOT study could be enhanced
by the inclusion of a comparison of physical activity and sedentary behaviour
between obese and healthy weight children, providing an opportunity to test
whether the apparently low physical activity and high sedentary behaviour
described in the MASCOT obese children in Chapter Four was obese-specific or

whether it was more related to the Malaysian setting.
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Table 5.1 Summary of relevant studies assessing physical activity levels

in obese children using accelerometer

Publication

Study and sample

General findings

details
Trost et al. Cross-sectional study of 213 | Compared to non-obese
[141] children (133 non obese vs 54 | children, obese children had

United States

obese-defined as 95t
percentile relative to CDC US
reference data)

Community sample

significantly lower:-

Total counts per day :28.3 x
10*+2.01 x 10* vs 37.7 x 10*
+1.41 x 10*

MPA :62.6+4.5 vs 78.2+3.2
min/day

VPA :7.1+1.3 vs 13.5+0.9
min/day

Page et al.
[258]

United Kingdom

Cross-sectional study of 133
children (108 non obese vs 25
obese-defined as  >99"
percentile using Cole-IOTF
definition of obesity)

Clinical sample

Compared to non-obese
children, obese children had
significantly lower:-

Total counts per hour: 31
844+13200 vs 41844+10430
Moderate or greater intensity
PA: 9.9+3.9 vs 12.9+4.2
min/hour

Hughes et al.
[146]

United Kingdom

Pair-wise comparison for age
and gender of 53 obese
children (defined as >98%
percentile relative to 1990 UK
reference data) matched with
53 non obese children

Clinical sample

Compared to non-obese
children, obese children had
significantly lower:-

Total activity (c.p.m):
648+196 vs 729+228

MVPA: 2.4% vs 3.9%

Riddoch et al.
[259]

United Kingdom

Cross-sectional study of 5595
children (4335 normal vs 941
overweight vs 253 obese-
defined using both 1990 UK
reference data)

Community sample

Activity levels (c.p.m) were
lower in both the overweight
and obese children

Normal: 590.6 (1Q 484.4-
721.1)

Overweight: 542.7(1Q 454.4-
673.1)

Obese: 520.0(1Q442.6-625.4)
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In summary, the limited evidence on habitual physical activity and sedentary
behaviour in childhood obesity to date means that there is a need for more
studies, particularly from outside the western world, and particularly using
objective methods. The present study therefore aimed to test whether physical

activity levels were lower in obese children than non-obese children in Malaysia.

5.2.1 Participants in the habitual physical activity and sedentary behaviour
study

Obese children in the present study were participants in the Malaysian Childhood
Obesity Treatment Trial (MASCOT), which is described in detail in Chapter Two.
In total, 107 children, 54 boys and 53 girls, participated in the baseline stage of
the MASCOT study. Physical activity, sedentary behaviour, body mass and height
were recorded at baseline and 6 months after the start of the treatment.
However, for physical activity and sedentary behaviour, 20 participants were
excluded as data points were missing due to accelerometer failure, poor
compliance with the accelerometry protocol (see section 2.4.3) and monitors
were lost. Therefore, only 87 of the 107 obese children in MASCOT were

successfully measured for physical activity and sedentary behaviour at baseline.

Children with healthy weight status (defined as BMI <85 percentile on age and
gender-specific US reference data) were recruited from primary schools in the
same areas of Kuala Lumpur as the MASCOT sample. The sample in present study
was not the sample as reported in Chapter Four. Since physical activity might
vary by age and gender, in the present study obese children and non-obese

children were pair-matched by gender and age. The final sample consisted of 86
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healthy weight children who could be closely pair-matched for age and gender

with 86 children from the obese group.

The study was approved by the National University of Malaysia (UKM) research
ethical, and written informed consent was obtained from parents, assent from

the children.

5.2.2 Objectively-measured physical activity and sedentary behaviour

As described in Chapter Two section 2.8.2 habitual physical activity and
sedentary behaviour were measured objectively over five days-during the waking
hours (except during bathing and other water activities) using a GT1M
accelerometer (The Actigraph, Fort Walton Beach, Florida, USA. In brief, the
children were instructed to wear the activity belt and it should be fitted in the
child’s hip and keeping a diary for 5 day. The accelerometers were set to record
activity in one minute epochs; these counts per minute (cpm) were used as a
measure of total volume of physical activity [230, 231, 265]. The percentage of
time spent in sedentary behaviour, light intensity activity and moderate to
vigorous physical activity (MVPA) were determined from the accelerometer
readings by use of agreed cut-off points based on previous validation studies.

The cut off points in the proposed study are as follows [234, 243]:

<100 cpm - sedentary behaviour [243]

1100-3200 cpm - light intensity activity

>3200 cpm - moderate to vigorous physical activity [234]

177



5.2.3 Anthropometric measurements

Height was measured using the SECA Body Meter to the nearest 0.1 cm. Weight
was measured to the nearest 0.1 kg using scales (TANITA) with children in light
indoor clothing. BMI was calculated as weight (kg)/height (m?). BMI was
expressed relative to CDC 2000 reference data as a standard deviation score
(SDS). Obesity was defined as BMI 295" percentile on age and gender-specific US

reference data.

5.2.4 Statistical analysis and study power

Sample size for the present study was based on a previous study which found a
statistically significant difference in total physical activity between obese and
non-obese children of the same age [146]. We calculated that a minimum of 40
pairs, with 20 pairs of boys and 20 pairs of girls were required to have a >90%
power at the 5% significance level to detect a mean difference of 100
accelerometry counts/min/day (a measure of total volume of physical activity,
and this difference is roughly equivalent to the difference between boys and
girls in most previous studies) [259] in each sex. All statistical analyses were

conducted using Statistical Package for Social Science (SPSS) version 16.0.

Data were checked for normality before analysis using descriptive statistics and
Kolmogrov-Smirnov normality test. As obese and non-obese children were
matched for age and sex, paired tests were used to analyse the significance of
differences between groups. Total physical activity, total hours monitored and
percentage of monitored time spent in sedentary behaviour, light intensity

activity and MVPA were not normally distributed. Therefore, Wilcoxon-signed
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rank tests were used to test the significance of differences between obese and

non-obese groups.

5.3 Results of habitual physical activity and sedentary behaviour study

5.3.1 Characteristics of study participants

Descriptive characteristics of the 86 obese and 86 healthy weight participants
are shown in Table 5.2. The median age for healthy children was 10.0 y (IQR 9,

10). The median age of the obese children was 9.5y (IQR 8,11).

As expected, the obese group had significantly higher weight, BMI and BMI z-

scores relative to CDC 2000 population reference data compared to healthy

children.

Table 5.2 Characteristics of the pair-matched obese and healthy weight

groups (n=172), median (IQR)

Variable Obese group Healthy weight Difference | p-value

(n=86) group (n=86) (95% ClI)

Median age | 10.0 (8.0, 11.0) 10.0 (9.0, 10.0) 9.5, 9.8 0.45

(years)

Gender 41/45 41/45 NA NA

(M/F)

Weight (kg) | 53.8 (45.0, 62.6) | 28.9 (26.7, 32.8) 39.6, 44.3 < 0.001

Height (m) 137.5 (133.8, 135.0 (130.0, 136.0, 136.7 | < 0.001
147.0) 139.5)

BMI (kg/m?) | 26.9 (24.9, 29.0) | 15.9 (15.7,17.3) | 20.8,22.7 | <0.001

BMI z-score | 2.9 (2.5, 3.3)* -0.3(-.8, .4) 1.1, 1.6 < 0.001

Abbreviations: BMI: body mass index.




5.3.2 Habitual physical activity and sedentary behaviour of obese children
Objectively measured habitual physical activity and sedentary behaviour data
are shown in Table 5.3. Physical activity was measured in 86 obese children
(41 boys, 45 girls) median age 9.5y (IQR8,11), median BMI z-score was 2.9

(relative to CDC 2000 reference data).

The proportion of monitored time spent in sedentary behaviour was high in
the obese children, median of 90% (range 71.8, 97.0) of the waking day
(about 12 hours) (Table 5.3). Participation in moderate to vigorous physical
activity was extremely low in this group at a median of 0.7% (range 0.0, 4.5)

of monitored time during the day, equivalent to about 5 minutes per day.

Table 5.3 Habitual physical activity and sedentary behaviour, median (IQR)

for the obese group (n=86)

Boys (n=41) Girls (n=45) Total

Total physical 356 (50-835) 307 (134, 629) 336(50,835)
activity (cpm)

% of monitored time

Sedentary behaviour 88.9 (71.8, 91.0(80.6,95.8) 90.2 (71.8, 97.0)

97.0)
Light intensity 9.69 (1.1, 26.8) | 7.4 (2.5, 19.2) 8.3 (1.1, 26.8)
physical activity
MVPA 0.8 (0.0, 4.5) | 0.6 (0.08, 3.32) 0.7 (0.0, 4.5)

Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity;
®Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA
>3200 counts/min
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5.3.3 Habitual physical activity and sedentary behaviour of healthy weight
children

Habitual physical activity and sedentary behaviour of healthy weight children
are given in Table 5.4. Median age was 10.0 y (IQR 9.0, 10.0), median BMI z-

score was -0.3 (relative to CDC 2000 reference data).

The proportion of monitored time spent in sedentary behaviour was also high in
the non-obese children, median of 88% (range 73.0, 95.9) of the waking day
(about 12 hours). Participation in moderate to vigorous physical activity was
extremely low in this group at a median of 1.2% (range 0.0, 7.7) of monitored
time during the day, equivalent to about 9 minutes per day (additional 4 minutes

compared to the obese group).

Table 5.4 Habitual physical activity and sedentary behaviour, median (IQR)

for the healthy weight group (n=86)

Boys (n=41) Girls (n=45) Total

Total physical 380 (167-712) | 371 (142, 851) | 380 (145,851)

activity (cpm)

% of monitored time

Sedentary behaviour | 87.0 (73.0-93.6) | 87.6(74.5,95.9) | 87.5 (73.0, 95.9)

Light intensity 10.9 (4.9-20.9) 9.9 (2.3,21.7) 10.5 (2.3, 21.7)
physical activity
MVPA 1.3 (0.1, 7.7) 1.0(0.0,7.0) 1.2 (0.0, 7.7)

Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity;
®Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA
>3200 counts/min
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5.3.4 Formal-paired comparison of habitual physical activity and sedentary
behaviour between obese and healthy weight children in the entire sample
(n= 86 paired comparisons)

Table 5.5 shows total hours monitored total physical activity, and the
percentage of monitored time spent in sedentary behaviour, light intensity
physical activity and MVPA in the obese and healthy weight groups. The median
total physical activity (cpm) was 336 in the obese group and 380 in the healthy
weight group, with no significant between-group difference (Z = -1.655,
p=0.098). Time spent in sedentary behaviour was significantly higher in the
obese group compared to the healthy-weight group (Z = -3281, p=0.001). Light
intensity physical activity was similar in obese and healthy weight groups (Z= -
1.626, p=0.104). Participation in MVPA was significantly higher in the healthy
weight group vs. the obese group (Z= -3.555, p< 0.001). Obese children spent
0.7% (range 0.0, 4.5) of their monitored time in MVPA (equivalent to
approximately 5 mins/day) compared to 1.2% (range 0.0, 7.7) in the non-obese

group (equivalent to approximately 8-9 mins/day).
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Table 5.5 Paired comparisons of habitual physical activity and sedentary

behaviour (median and IQR) in obese vs non-obese children

Variables Obese group (n=86) Non-obese group p-value
(n=86)

Total physical 336 (50,835) 380 (145,851) 0.098

activity (cpm)

% of monitored

time

Sedentary 90.2 (71.8, 97.0) 87.5 (73.0, 95.9) <0.001

behaviour

Light intensity 8.3 (1.1, 26.8) 10.5 (2.3, 21.7) 0.104

physical activity

MVPA 0.7 (0.0, 4.5) 1.2 (0.0, 7.7) < 0.001

Abbreviations: Cl, confidence interval; c.p.m/ count per minute; MVPA, moderate to vigorous

physical activity

®Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA

>3200 counts/min

5.3.5 Formal-paired comparison of habitual physical activity and sedentary

behaviour between obese boys and healthy weight boys (n= 41 paired

comparison)

The results of the gender-matched analysis for boys

(n=82, 41 pairs)

demonstrated that obese boys had lower time spent in MVPA compared to the

matched healthy weight controls (p<0.05) (Table 5.6). Time spent in sedentary

behaviour was significantly higher in the obese group compared to the healthy

weight group (p<0.001).
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Table 5.6 Paired comparisons of habitual physical activity and sedentary

behaviour (median IQR) for the healthy weight boys vs obese boys (n= 82)

Variable, Median Healthy weight Obese p-value
and range (n=41) (n=41)

Total physical 380 (167-712) 356 (50-835) 0.325
activity (cpm)

(range)

% of monitored

time

4Sedentary 87.0 (73.0-93.6) 88.9 (71.8, 97.0) 0.05*
behaviour (range)

Light intensity 10.9 (4.9-20.9) 9.69 (1.1, 26.8) 0.425
physical activity

(range)

MVPA (range) 1.3 (0.1, 7.7) 0.8 (0.0, 4.5) <0.001*

Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity
Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA

>3200 counts/min
*p-value <0.05

5.3.6 Formal-paired comparison of habitual physical activity and sedentary

behaviour between obese girls and healthy control girls (n= 45 paired

comparison)

For girls (n=90, 45 matched pairs), the obese girls had significantly lower time

spent in MVPA (p=0.03) and significantly higher time spent in sedentary

behaviour (p=0.01) compared to healthy weight girls (Table 5.7).

184



Table 5.7 Paired comparisons of habitual physical activity and sedentary

behaviour (median IQR) for the healthy weight girls vs obese girls (n=90)

Variable, Median and range Healthy weight Obese p-value
(n=45) (n=45)

Total physical activity (cpm) 371 (142, 851) 307 (134, 629) 0.149

(range)

% of monitored time

4Sedentary behaviour 87.6(74.5,95.9) 91.0(80.6,95.8) 0.01*
(range)

Light intensity physical 9.9 (2.3,21.7) 7.4 (2.5, 19.2) 0.132
activity (range)

MVPA (range) 1.0(0.0,7.0) 0.6 (0.1, 3.3) 0.03*

Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity
Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA
>3200 counts/min

p-value <0.05

5.4 Discussion

Participants in the MASCOT study spent about 12 hours per day sedentary
(defined as no movement of the trunk when measured as in the present study,
based on the accelerometry validation and calibration study by Reilly et al.
[243].This definition of sedentary includes both sitting and standing (standing
but with no trunk movement). Participation in MVPA was extremely low in obese
children in the present study with a median time spent in MVPA equivalent to
only about 5 minutes per day. Recent WHO recommendations on physical activity
for health for children and adolescents age 5-17 years state that they should
accumulate at least 60 minutes every day of MVPA [254], and the same
recommendation has been made in obesity management guidelines for children

[144, 145, 181], thus the amount of time spent in MVPA by the obese children
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studied in MASCOT was well below recommended amounts. This large gap
between the MVPA undertaken and the amount recommended is a major

challenge for childhood obesity treatment.

In the present study, we expected that obese children would be less active than
healthy weight children. In contrast to our hypothesis, total volume of physical
activity (as measured by accelerometry count per minute) was not significantly
different between groups. On the other hand, we found that participation in
moderate vigorous physical activity was significantly lower in obese children
compared to non-obese children. However, this difference in MVPA (median of -
0.5% of monitored time, equivalent to only around 4-5 minutes per day) between
the obese and non-obese groups was small. Although our findings show that
obese children spent significantly more time in sedentary behaviour compared
to their lean counterparts, this difference was also small (equivalent to a
median difference between groups of only 2.5 % of monitored time, or

approximately about 20 minutes per day).

We analysed the physical activity levels by gender, as it was possible that the
effect of obesity on level of habitual physical activity might differ between boys
and girls. After we analysed separately for obese vs healthy weight boys and for
obese vs healthy weight girls, we found that time spent in sedentary behaviour
was significantly higher in both obese boys and obese girls compared to control
boys and control girls, respectively. Similarly, there was a significant between
group difference in MVPA within boys and within girls. The present study,
therefore, found no evidence that differences in physical activity and sedentary

behaviour associated with obesity was gender-specific. A preliminary conclusion
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would be that childhood obesity is associated with reduced physical activity and
increased sedentary behaviour in Malaysia, but that these obese specific
differences apply in both sexes. Many studies have found gender differences in
children’s physical activity, with boys typically showing greater levels physical

activity than girls [266-268].

Our findings appear to be show that the obese children in Malaysia have
extremely low habitual MVPA. Low levels of physical activity are a risk factor for
excessive positive energy balance, and important in maintenance of obesity
[269]. Although MVPA was lower and sedentary behaviour was higher in obese
children compared to healthy weight children in the present study, both groups
did not achieve the current MVPA recommendation and their levels of physical
activity were extremely low. Hence, we suggest that low physical activity
observed in the present study may not be an obesity-specific problem in

Malaysia.

Our results were consistent with Malaysian National Centre for Chronic Disease
Prevention and Health Promotion report which stated that young Malaysians are
increasingly inactive, unfit and overweight [270]. A study conducted among
Malaysian adolescents reported that among the factors restricting their
involvement in physical activity were time constraints, lack of companions,
facilities and motivation [271]. However, the reasons for such low levels of MVPA
in both obese and control groups in the present study are unclear. Many
researchers have focused on the role of environment plays in decreasing energy
expenditure, particularly the built environment. It has been shown that the built

environment plays an important role in influencing obesity by creating a climate
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that promotes a reduction in energy expenditure that has come to the forefront
of public health research. A systematic review by Davison and Lawson [272] has
reviewed 33 studies on the relationship between the environment and child and
adolescent physical activity, ages 3 to 18 years old. The review found that
participation in physical activity is positively associated with publicly provided
recreational infrastructure (access to recreational facilities and schools) and
transport infrastructure (presence of sidewalks and controlled intersections,
access to destinations and public transport). Conversely, transport infrastructure
(number of roads to cross and traffic density/speed) and local conditions (crime,
area deprivation) are negatively associated with participation in physical
activity. Furthermore, studies have found the characteristics of ‘obesogenic’
environment that includes macro (i.e transport, the built environment, health
care services and a wide range of government services and policies) and micro
environments (i.e family home, school and local neighbourhood) are
hypothesised to be direct determinants of children’s physical activity [272, 273].
Environmental factors might have resulted in low physical activity levels in the
present study. Therefore, identifying factors that affect physical activity levels
of children is an essential step toward developing effective interventions for

reducing obesity.

Some other studies have also used objective physical activity measures and
concluded that physical activity levels are typically very low in obese children,
particularly in clinical samples [146]. The present study was consistent with
studies from the western world which have shown that childhood obesity is
associated with low MVPA and high sedentary behaviour levels, and this might

suggest that cultural differences might not influence differences in habitual
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physical activity and sedentary behaviour between obese and non-obese children
very much. Hughes et al.[146] compared habitual physical activity and sedentary
behaviour in a clinical sample of obese children with healthy weight children of
similar age to the present study in Scotland using identical study design and
methods to those used here, including the same accelerometers and same
accelerometry cut-points. Hughes et al. [146] found, similar to the present
study, that her sample of obese children were significantly less physically active
than non-obese children. Nevertheless, the percentage of time spent in MVPA in
this UK clinical sample of obese children was higher than present study
(difference approximately 13 mins/day) though both studies reported lower than

recommended daily amounts of MVPA.

The present study had a number of strengths. The methods were objective,
validated and the sample was adequately powered. In addition, this was the first
study to use objective measures of physical activity in children in Malaysia, and
one of only a handful to measure physical activity objectively in children from

low-middle income countries.

There are several limitations to be noted. The present study included a sample
of obese children recruited to an obesity treatment trial [274] and it is not clear
if they would be representative of obese children from community samples. This
study used a single, waist-mounted, uniaxial accelerometer with measures
movement predominantly in the vertical plane. Triaxial accelerometers are
considered preferable by some authors, but studies have shown that there is
little difference in accuracy of physical activity measurements from uniaxial

versus biaxial or triaxial devices [260, 275], and a recent systematic review by
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De Vries et al. [276] found high validity for the uniaxial accelerometer used in

the present study.

The cut-point values chosen for moderate and vigorous activity and sedentary
behaviour used in the present study were based on previous validation studies.
One recent study reported that the cut-point for MVPA suggested by the study of
Evenson et al. [277] provided the most acceptable classification among children
of all ages. Use of an alternative cut-point for MVPA or sedentary behaviour
would not have altered the between group comparisons in the present study, but
would have altered the absolute amounts of MVPA measured. For example, for
illustration applying the Evenson et al. [277] cut point to the obese sample in
the present study produced estimates of the median time spent in MVPA of 1.2
(IQR 0.6, 5.1). The issue of using accelerometry cut points to define MVPA
remains highly controversial [278], and at present it is probably best to simply
use the same cut points for both groups when between group comparisons are

being made, as in the present study.

It is also worth noting that accelerometer count per minute -a measure of total
volume of physical activity which is unaffected by cut points chosen-was very
low compared to other studies of children of a similar age. For example,
Basterfield et al. [232] recently used identical methods to the present study in a
representative sample of 7-9 year old children in England and reported a mean
accelerometer cpm of 643 in the 9 year olds, much higher than that measured in
the healthy weight group in the present study. Indeed a study conducted in
highly obesogenic environment (highest prevalence of childhood obesity in

England) reported a mean accelerometer cpm of 694 in the 9-10 year olds [266]
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much higher than in the present study. Given that the sample studied in
Basterfield et al. [232] study characterised by low levels of physical activity and
in McLure et al. [266] study conducted in highly obesogenic environment, the
observation that levels of physical activity in Malaysian children of similar age

was much lower gives cause for concern.

5.5 Conclusions

The present study supports the view that obese children in Malaysia have very
low MVPA levels and very high levels of sedentary behaviour. The study also
suggests that obese children are not strikingly more sedentary or much less
physically active than healthy children though, but that levels of physical
activity and sedentary behaviour are slightly more favourable in the healthy

weight than in the obese.
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CHAPTER SIX

Overall Discussion and Conclusions

6.1 Introduction

As described in Chapter One, there are now many studies on the treatment of
childhood obesity but mostly from the western world. The original purpose of
the MASCOT research project was to test a group family-based treatment, which
incorporated good practice as outlined in evidence-based systematic reviews and
treatment guidelines, compared to a no treatment control in Malaysia. The
present research project was the first RCT on the treatment of childhood obesity

in the Malaysian population.

In addition to the MASCOT RCT, the thesis included two studies that examined
the physical activity and sedentary behaviour and quality of life of obese
children compared to pair-matched controls of healthy weight children. These
two additional studies were of benefit in complementing the results from the
main MASCOT study. It was not clear without examining the objectively
measured physical activity and sedentary behaviour and quality of life of obese
children whether or not these variables would be better or worse in obese
Malaysian children than in obese western children. In addition, differences
between obese and healthy weight children for variables such as physical
activity and quality of life might be larger or smaller in Malaysia than in other
cultures. The data which emerged from these two additional studies on obese
and non-obese children in Malaysia should help to build up a body of evidence

and point to future areas of possible research in childhood obesity treatment.

192



This final chapter reiterates the main findings of this thesis study and further
outlines a number of issues regarding the MASCOT programme that are pertinent
to be expanded. A difference in treatment outcomes between other childhood
obesity treatment studies is also discussed in detail in this chapter. Study
strengths and weaknesses then are identified and discussed. Finally, those
weaknesses which would be improved by suggesting a few changes in the
MASCOT programme for future research are outlined at the end of this final

chapter.

6.2 Reiteration of key findings of MASCOT

The key findings of the PhD were I) no significant between-group difference
observed for the primary outcome of BMI z-score at the six month time point Il)
weight change data in favour of the intervention group lll) secondary outcomes
quality of life and physical activity were improved at 6 months and 1V)
significant differences in physical activity levels and quality of life between

obese children and healthy weight children from the two additional studies.

Non-significant between group difference observed for the primary outcome
of change in BMI z-score at the six month time point

There was no group difference for BMI z-score at the six month time point,
indicating that the family-based behavioural intervention did not improve the
management of obesity in 7-11 year old children and the possible reasons for this

were presented in Section 6.6.

According to Reinehr and Andler [242], a reduction of at least 0.5 BMI z-score is

required before the change has clinical significance. In the intervention group,
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only eight of the 34 obese children (24%) achieved a 0.5 reduction in BMI z-
score. The modest change of BMI z-score observed in the MASCOT study perhaps
suggest that interventions should be longer term and more intense and this is

discussed below in Section 6.3.

Weight maintenance in favour of the intervention group

It has been suggested by guideline recommendations and clinical practice that
the aim of intervention in childhood obesity treatment is weight maintenance
[145, 206]. Although the present study did not show any significant difference
between the treatment group and no treatment group in terms of changes in BMI
z-score, 27% (9 out of 34) of those in the intervention group maintained or lost
weight from baseline to six months but none (0%, 0 out of 45) of the participants
in the control group had maintained or lost weight, indicating that children in
the intervention group probably responded better than children in the control
group with regards to this outcome. It is, however, questionable whether the
weight change is a better indicator or not of success in the intervention
programme. According to Summerbell et al. [180] the use of weight change as a
primary indicator of effectiveness in child weight management programmes may

be inappropriate.

Secondary outcomes of quality of life and habitual physical activity and
sedentary behaviour improved at 6 months

A recent systematic review [3] suggested that future trials of obesity treatment
should report potential for harm of interventions and three aspects were
identified for exploration: linear growth, psychological well-being and eating

disorders. The first two have been examined and discussed in Chapter Three.
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With regards to psychological well-being, the total score for children’s quality of
life from the parents’ perspective in intervention group improved significantly at
the end of the MASCOT programme at 6 months (Chapter Three). From the
children’s perspective, the total score and the psychosocial functioning domain
of quality of life improved significantly at the end of the programme in the
intervention group. However, there was no significant difference in these
variables between groups. Overall, the present study shows no adverse effect on

psychological well-being of the MASCOT intervention.

Although there were no significant differences in habitual physical activity and
sedentary behaviour between treatment and no treatment groups at 6 months,
time spent in moderate vigorous physical activity in the treatment group

increased significantly over time, though the increase was very small.

Significant differences in physical activity levels and quality of life between
obese children and healthy weight children

The study in Chapter Four found significant impairment in all HRQoL dimensions
in the obese children compared to healthy weight children. As presented in
Chapter Four, the impairment of quality of life associated with obesity in

Malaysians children is evident from child-reports, not from adult-reports.

In Chapter Five it was shown that obese children were significantly less

physically active compared to healthy weight children, but the amount of time

spent in MVPA in both groups was well below recommended amounts.
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6.3 The MASCOT programme

There are two main issues regarding the MASCOT treatment programme that are
pertinent to be expanded on in this final chapter and these are discussed below.
: 1) the length and intensity of treatment and 2) the use of parents as agent of

change

At the time of the MASCOT treatment’s conception (2007/2008), the treatment
was considered low-moderate intensity in comparison to the some recent US
treatment programmes such as the Bright Bodies programme [205]. The present
study was intended to be of similar low-moderate intensity to recent UK
treatment programmes such as SCOTT [187] that had been used in the process of
developing the MASCOT intervention programme (see Chapter Two). In the low-
moderate intensity treatment provided by SCOTT, scheduled patient contact
time was 5-6 hours and individual families attended an office based dietitian for
nutrition and behaviour modification sessions over 6 months. At the end of the 6
month intervention, those undertaking the intervention had a median increase in
weight of 3.2 kg [187]. Even the high intensity Bright Bodies intervention also
achieved fairly modest changes in weight after 12 months of intervention with a
scheduled total patient contact time of approximately 110 hours: those

undertaking the intervention had a mean increase in weight of 0.3kg [205].

Since the MASCOT study was the first childhood obesity treatment programme to
be tested in Malaysia, and since resources for obesity treatment are likely to be
limited in future in this healthcare system, the MASCOT treatment was desighed

to be a low-moderate intensity intervention. It was to be undertaken by an

196



integrated multi-disciplinary team that involved a dietitian, psychologist and
physiologist with scheduled patient contact time of 8-9 hours (additional 3 hours
compared to the time spent with families in the SCOTT study) as this was seen as
the most cost effective way to deliver such a programme within Malaysian
healthcare system constraints. Although the present study showed slightly lower
mean increases in weight after the end of 6 months treatment (1.7kg) compared
to the SCOTT study (3.2kg), the programme was not sufficient to produce
decreases in BMI z-score in the magnitude of -0.25 or more. As the study was
sufficiently powered for a -0.25 decrease in BMI z-score (see Chapter Two,
Section 2.9.1) this would imply that programmes successful in significantly
reducing BMI z-scores probably require being more intensive than the MASCOT
programme. A few intervention treatment programmes that offer higher-
intensity and longer-tem have intervention reported promising results in change

in BMI-z score in overweight and obese children (see Section 6.4.2).

In contrast, Reinehr et al. [279] reported that the lifestyle intervention
“Obeldicks light” that are less intensive (6-months programme) were more
effective than “Obeldicks” (1-year-programme) for obese children and
adolescents [280]. However, it should be noted that the “Obeldicks Light” study
was conducted in overweight children but the “Obeldicks” study was conducted
in obese children. According to Schaefer et al. [280], the intervention is likely to
be more effective in overweight but not obese, showing that in this case, the
intensity of the programme might not explain differences in treatment

outcomes.
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Recent systematic reviews [3] and guidelines [144, 145] suggested that
interventions to treat childhood obesity should involve the family. To date,
state-of-the-art of childhood obesity programmes that are family based usually
involve both the obese child and at least one parent. However, the child’s
degree of involvement, together or separately with parents and their children,
varied between previous treatment trials. Some studies indicate that when
parents and children are targeted for behaviour change with information given in
separate group condition [211, 281], outcomes usually improve compared to
child alone condition [282, 283]; but others have not reported this finding.[189,
190] It has been suggested by Israel [284] that children are less inhibited, better
controlled and participate more actively in treatment when they were treated
separately from their parents. Anecdotally, the dietitian in the present study
reported that the parents were more open to discuss about their children’s
behaviour in the programme if the children were not in the same group with

them.

At the start of the MASCOT project, the common practice in the literature was
individual treatment with the children and the parent (usually the mother)
serving as a helper. However, the work of Golan et al. [190] showed that
targeting the parents as the exclusive agents of change might be superior to the
approach using children as agent of change. For the MASCOT project purposes,
the Golan conceptual model on familial approach to treatment of childhood
obesity was used, with parents as the sole agent of change [189]. The dietitian
and psychologist who were involved in the MASCOT treatment both felt the
Golan model was very helpful and useful for them to apply in the treatment

programme. Although there were no qualitative study interviews in the present
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study, to obtain the views of children or parents taking part in MASCOT, a
questionnaire given to parents after end of the treatment programme suggested
that parents felt more confident to change their children’s eating and physical
activity behaviour and they would have been likely to engage in further
treatment episodes if these had been available. One parent suggested that the
programme should have used joint sessions with parents and children together.
This particular parent felt that, children would listen more seriously to a health
professional’s advice rather than to the same advice when given by parents, and
this parent also felt that some of the questions raised by children could not be
answered by the parents but would have been answered easily by the health
professionals. This suggestion might be useful for future research on childhood
obesity treatment in Malaysia, and it might be helpful to have parent-targeted
versus family targeted treatment arms in future trials. Although the Golan et al.
[190] study showed the benefit of targeting only parents for the management of
childhood obesity, cultural differences may give different results in different

studies.

6.4 Comparisons with highly relevant other work

6.4.1 Hughes et al.[187]

The SCOTT project had a major influence on the MASCOT treatment protocol,
namely in the use of the traffic light diet plan, the use of behavioural change
techniques, involvement of the family, targeting of sedentary behaviour as well
as physical activity levels, the intention to use a low or modest intensity
intervention, The present study was also similar to the SCOTT study in the
inclusion of secondary outcomes such as physical activity, sedentary behaviour,

and quality of life. It therefore seems appropriate to compare the results of the
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MASCOT intervention with Hughes work on SCOTT in some detail. In summary,
the SCOTT studies carried out by Hughes reported similar outcomes to the

MASCOT project.

The SCOTT study used a family-centred approach with participants randomised
to either behavioural programme group, a family-centred counselling and
behavioural strategies to modify diet, physical activity and sedentary behaviour
or a 6-month standard care group: 134 participants were recruited in two study
centres in Scotland, UK. The children were aged 5-11 years old, classified as
“overweight” (BMI >98"™ centile relative to UK 1990 reference data). The primary
outcome measure was BMI z-score, measurements were taken from baseline to
six and 12 months. Objectively measured physical activity and sedentary

behaviour and quality of life were also measured as secondary outcomes.

The SCOTT programme consisted of 8 appointments (7 outpatient visits and 1
home visit) during 26 weeks with a total patient contact time of ~5 hours. The
programme used various behavioural change techniques: exploring motivation to
make changes, exploring pros and cons of change, identifying barriers to change,
problem-solving barriers, goal-setting, rewards, self-monitoring, social support
and preventing relapse. The standard care group had minimal contact (~1.5

hours as dietetic outpatients) over the 6 months.

The intervention group in SCOTT had no significant effect relative to standard
care on BMI z-score from baseline to 6 months but both groups had significantly
decreased BMI z-score from baseline to 6 and 12 months. For participants who
complied with treatment in the intervention group, the weight increase was

200



significantly smaller than that of control group from baseline to 6 months. There
were also significant between group differences in changes in total physical
activity, percentage of time spent in sedentary behaviour and light-intensity
physical activity in favour of the intervention group in SCOTT. For the
intervention group, the median percentage of day time spent in sedentary
behaviour decreased from 81.8 at baseline to 81.2 at 6 months, however, in the
standard care group, the median percentage of day time in sedentary behaviour
was increased from 80.7 at baseline to 84.4 at 6 months. Although parent-
reported QoL scores significantly improved from baseline to 6 months in both
groups, there were no significant between-group differences for changes in QoL

scores for the child self-report or parent proxy report from baseline to 6 months.

In the SCOTT project, one to one time spent with a single health professional
was used although family lifestyle changes were constantly emphasised and one
parent was required to attend all sessions the intervention was targeted at the
obese child. This compares to the 8 hours of group sessions with multi-
disciplinary health professionals in the MASCOT project. The MASCOT
intervention had no timetabled individual time, but during sessions parents were
able to discuss and support each other in the group as well as exchange the
ideas and opinions with the dietitian and psychologist. Having a one to one
option (ie 1 dietitian and saw 1 family) in one of the sessions in the programme
could have helped families ask something privately and this may have helped in

making the child’s behaviour changes.

There was generally quite a similar compliance with the intervention in both the

SCOTT project and MASCOT project, with 71% and 65% completing the treatment
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phase, respectively (defined as participants who attended at least 75% of
scheduled sessions/appointments).  Participants in both projects received
funding of their travel expenses that probably helped with retention to

treatment programmes.

6.4.2 Obesity treatment study with long-term intervention or long-term
outcome measures

Assessment of long term outcome measures (at least one year; preferably
longer) is important in order to assess sustainability of the programme
outcomes. Much of the current evidence is based on findings from short term
studies with outcomes of less than 12 months, including MASCOT. However,
there has been lack of long-term intervention (> 1 year) RCTS of childhood
obesity treatment reported to date [3]. According to the recent systematic
review, only two studies lasted more than 1 year for weight management

programme aged below 12 years.

There is a recent German study, the ‘Obeldicks’, looking at the effects of
lifestyle intervention reported promising results after 1 year of intervention

[285]. Details of the study are discussed below.

Reinehr et al. [285]

The study recruited 663 obese children and adolescents aged 4 to 16 years from
4 different outpatient centres in Germany during the years 1999-2006. The 1-
year ‘Obeldicks’ treatment programme was based on physical exercise, nutrition
education, and behaviour therapy and the programme was divided into 3 phases.

During the first 3 months (first phase-intensive phase), the participants took part
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in a nutritional and eating behavioural course for 1.5 hours in each 6 group
sessions followed by monthly sessions (30 mins/month) in the establishing phase
(second phase) for 6 months. During this phase, the participants were provided
with systematic and solution-focused theories followed by 3 months of further
individual care in the last phase. The participants also took exercise therapy
once a week throughout the entire 1 year. The primary outcome measurement
was change in BMI SD score measured at baseline, 1 year, 2 years, 3 years, 4

years and 5 years of follow-up.

At 12 months, the mean BMI SD score had reduced significantly from 2.46 at
baseline to 2.10 with mean reduction 0.36 (95% Cl: 0.33, 0.39) and 0.46 (95%ClI:
036, 0.55) at 4 years after the intervention. The study also reported that the
youngest children (<8 years at the onset of intervention) had significantly
highest decrease in BMI SD score over 5 years than the oldest children (>13
years) (p<0.05), suggesting the possible benefit of an early intervention in

childhood obesity treatment.

The ‘Obeldicks’ treatment programme involved more than one health
professional in the programme targeted at changes in diet, physical activity and
sedentary behaviour, as well as all involving some elements of behavioural
change techniques similar to SCOTT study. However, one possible explanation as
to why Reinehr’s intervention was apparently more successful than the MASCOT
intervention is that the treatment was more intense and longer term than in the

MASCOT intervention.
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Results from Reinehr’s study demonstrates the importance of a treatment
programme that offers high-intensity and longer-tem intervention involving
highly motivated obese children or families if larger changes in BMI-z score are
to be achieved. With more intense and longer-term interventions, better
outcomes can probably be achieved and the results might be more marked and

last longer than those observed in the MASCOT study.

6.4.3 Study with no treatment as control group

It is also noteworthy that the MASCOT study used a no treatment control group.
It was not possible to have a treated control group in Malaysia and not practical
within the resource limitations of PhD (discussed further in Section 6.7). Some
previous childhood obesity treatment trials have involved comparison of
intervention with a treated control group, [187] others with a no treatment
control. A study conducted by Wake et al. [286] has shown a similar result with
MASCOT study when a control group for the treatment did not receive any

treatment.

The LEAP study by Wake et al. [286] compared an intervention over 12 weeks
targeting change in diet, physical activity and sedentary behaviour with a
control group who received no intervention. 258 children aged 5 years, classified
as overweight or obese (using IOTF cut off points) but with a BMI SD score of < 3
SD took part in GP surgeries across Melbourne, Australia. The primary outcome
measure was BMI and measurements were reported at 6 and 12 months after
randomisation. Objectively measured physical activity and sedentary behaviour,
nutrition score and quality of life were also reported as secondary outcomes. At

6 months the mean BMI had changed for the intervention group from 20.2 (2.3)
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at baseline to 20.5 (2.6) as well as for the control group from 20.3 (0.9) to 20.6
(2.2). There was no significant difference for the BMI between the two groups at
6-months measurement point (-0.12; 95% CI -0.40 to 0.15, P=0.4). This was
broadly similar to the MASCOT project in which there was no significant
difference for the BMI change between the intervention and no-intervention

(control) groups at 6 month (-0.06; 95% Cl -0.16 to 0.04, P=0.2).

6.5 Main strengths of the present study

The MASCOT study set out to be a well conducted RCT with a robust study
protocol that followed the CONSORT guidelines. Randomised controlled trials are
considered the “gold standard” for treatment and intervention studies. This
study’s randomisation was carried out remotely using a computer-generated
sequence by a statistician who knew only the study code, age and gender and
was unaware of any clinical details. In addition, randomisation was stratified by
age and gender- reducing the risk of confounding due to these factors.
Examination of key characteristics and confounders at baseline found no
significant group differences, indicating that the randomisation process was
successful. The author who undertook all the outcome measurements were
blinded to group allocation and sample size was identified to increase the
chances that the trial would be sufficiently powered, using BMI data from the

Scottish Childhood Obesity Trial (SCOTT) RCT.

Furthermore, MASCOT was a ‘good practice’ treatment as it incorporated the
evidence-based recommendations that are summarised in Table 6.1. A number
of design features hopefully contributed to enhanced generalisability of the

study. The use an internationally recognised measure (CDC, 2000) [205] of
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childhood obesity and validated tools [44, 276] to measure the outcomes
improve the accuracy and relevance of study reporting. Generalisability is
further addressed by the intervention being designed to be suitable for inclusion
in current treatment service delivery models in Malaysia health system. Indeed,
the group delivery method would provide improved service efficiency over the
routine practice in Scotland (and reflected in the SCOTT study) of one-to-one

individual counselling for weight management [187].

In the health-related quality of life study, a major strength was the use of a
valid and reliable instrument for assessment of HRQoL that is valid across
different cultures [33, 36, 39, 40, 287] and so which allows a cross-cultural
comparison of the impact of childhood obesity on quality of life by comparing
quality of life deficits with obesity in Scotland to those in Malaysia. Similarly in
the physical activity study, the method used was objective (accelerometry) and
validated and this was the study was the first study to use objective measures of
physical activity in children in Malaysia, and one of only a handful to measure

physical activity objectively in children from low-middle income countries
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Table 6.1 Summary of key features of obesity treatment recommended by good

practice recommendation (SIGN 2010, NICE, 2006)

Treatment recommendation Reported in thesis

Treatment should only be directed to motivated Section 2.5.3.1
parents and those willing to make lifestyle

change

Treatment should be family-based, involving at Section 2.5.3.1

least one parent

Treatment should be combined  decreasing | Section 2.5.4.1 & section
overall dietary energy intake, increasing physical 2.5.4.2

activity and decreasing sedentary behaviour

Treatment should use behavioural change Section 2.5.3
techniques as an integral part of treatment

programme

Weight maintenance is an acceptable goal of Section 3.2.9.1

treatment
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6.6 Main weaknesses of the present study

The present study did not find any statistically significant difference between the
intervention and control group at the six month time point for the primary outcome.
The absence of a significant effect on the primary outcome is worthy of further
research but may be due to 1) limited long-term follow-up 2) limited power
3)limitations of the methodology used 4) lack of training or competence in the
dietitian, psychologist and physiologist who delivered the treatment 5) absence of
outcome measures which would have been useful and which might have changed even
in the absence of major changes in anthropometry, e.g. dietary intake and cardio

metabolic risk assessments. These possibilities are outlined in more detail below.

Clinical guidelines [145] and systematic reviews [3] suggest that intervention studies
need to be conducted in duration of at least 12 months, including the intervention
and follow-up period. Long-term follow-up evidence is necessary to understand the
sustainability of any interventions [3,145]. There are an increasing number of
childhood obesity treatments RCT which now report outcomes at 12 months after the
start of the intervention [3]. However, it was beyond the scope of this thesis to report
findings beyond the six month post-intervention end time point. There are a number
of explanations for the relatively short term follow up, including practical limitations,
such as the particular nature of research project funding arrangements. Funding for
the present study was not allowed for MASCOT intervention to be conducted over
longer periods, or longer term follow-up, and data collection in Malaysia was to be

restricted to a one year period to comply with University of Glasgow degree
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regulations. Undoubtedly, the evaluation component of the research in longer term is
important but cost can be substantial. For example, the cost for the SCOTT project
was £192,677 (not including the qualitative study in SCOTT) compared to only £6010
for the MASCOT project. Although this cost comparison makes the SCOTT project 32
times more expensive than the MASCOT project, it should be noted that there are
similarities in BMI z-score changes, physical activity level changes and quality of life

changes [187].

Despite achieving the calculated sample size, it is possible that the present study was
underpowered to show statistically significant differences between groups. As
described in 2.9.1, the sample size calculation was based on a reduction in BMI z-
score of 0.25 from baseline to the six month time point for the intervention group and
was powered using BMI data from the Scottish Childhood Obesity Trial (SCOTT) RCT
[187] since the methods that were used in the present study were similar to the
SCOTT study. The present study was testing the efficacy of the intervention- that is
the effect of the intervention in an ideal setting. For example, subjects were
purposefully provided with regular reminders to attend session. However, given that
the intervention was occurring in an obesogenic environment and families may have
identified more barriers than facilitators to the achievement of programme goals, the
full potential of the intervention may not have been realised. This may be a possible

reason for lack of statistical significance by group in the present study.
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A limitation of methodology was another weakness in the present study. It is possible
that in the novel treatment employed in the present study, there were too many
concepts and strategies implemented in the MASCOT group thus the protocol was not
adequately followed as described. There were a variety of behavioural change
techniques were employed as well as the use of the traffic light diet scheme in the
present study. All of these techniques and approaches were new, particularly in
Malaysia. There is a possibility that lack of experience in the use of behaviour change
techniques, and /or lack of skills might have affected the MASCOT treatment

intervention.

It was very important for those delivering the MASCOT intervention that they followed
the treatment programme schedule and used the behavioural change techniques
consistently. In order to ensure the dietitian was well-prepared to manage the
programme, skills training in the behavioural change techniques was conducted. This
training was done in the present study but with limited time and resources. Acquiring
expertise in behavioural change techniques and parenting skills may also provide the
dietitian with a useful age-appropriate child behaviour modification approach to

address family-lifestyle and weight-related behaviour [288].

A number of measurements such as body fat makers, arm to waist ratio and skinfold
thicknesses were not used as outcome measurements in this study. Initially, the
original intention of the present study was to carry out some of these measurements

as an attempt to give an indication in changes in estimated body fat or body fat
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distribution in addition to BMI z-score which is a proxy for body fat. At the time of
starting the study, the equipment that available to be used to estimate the total body
fat mass was Tanita Body Fat analyser model TBF 300. Unfortunately, no validated
equation to estimate body fat in children using the Tanita machine was available.
Although the use of arm to waist ratio is not expensive, it is difficult to replicate the
findings as the measurement is not widely used. Although skinfold thickness are
usually more accurate than BMI at predicting body fat [289], the measurement is not
recommended for clinical use [290, 291]. Furthermore, there is a large number of
skinfold prediction equations available that require the selection of the most
appropriate, based on its validity within the population under study and the validity
of any of the equations to Malaysian children was unclear [291]. Thus, it is difficult to
assess body fat of children in clinical and community settings, and time consuming. As
a result of the doubts of the Tanita estimates of fat mass the arm to waist ratio and
the skinfold thicknesses, these measurements were not included in the present study.
However, these assessments may give a fuller picture of the possible overall health
benefits of treatment [297]. Total body fat can be successfully measured using DEXA
scan and other techniques which are laboratory based that would enhance the result
from the present study but this was not feasible given resource and funding

constraints.

Moreover, measurement of changes in the child and family dietary intakes were not
undertaken in the present study. The lack of information on dietary changes has been

a criticism made in a recent systematic review of dietetic interventions in childhood
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obesity treatment [292]. The lack of attention to measurement of dietary data is
likely due to the challenges of measuring dietary intake, particularly in children and
adolescents [293]. There are number of issues relating to dietary assessment, mainly
the problem of “under reporting”. A completed Food Standards Agency (FSA) funded
study reported that there is a change in eating behaviour when individuals are asked
to record their intake (observation effect) and that individuals may misreport their
changed eating behaviour (reporting effect) that may lead to the problems of “under
reporting” [294]. In fact, the misreporting effect was more marked when the
measurements were carried out in the individual’s own homes compared to a
controlled laboratory so dietary intake measurements are difficult to interpret [294].
A recent systematic review identified deficiencies in the quality of dietary intake
methods reporting in child obesity studies [295]. The review reported that only 3 out
of 31 selected studies were rated as ‘excellent’ in the quality of dietary intake
methods reporting and 15 studies were rated as ‘poor’. To overcome the issues,
Burrows et al. recommended the use of dietary intake methods reporting checklist
that may help other researchers to replicate study methodology and can evaluate the
quality of dietary intake results [295]. Inclusion of such information may provide

interesting data on changes in dietary habits during the intervention.

6.7 Challenges of research in the MASCOT study

Conducting research with humans in a free-living environment has many recognised

challenges. There were four main specific challenges to child weight management
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experienced by the author subject recruitment, subject retention; allocation of

adequate funding; time constraints. All these challenges are discussed in brief below.

The recruitment of families into child weight management interventions is often
difficult [296] and was a challenge experienced by the author. Recruitment of the 107
families (29.3% from 365 eligible for the study) took four months starting July 2008
until November 2008. The sample consisted of volunteers from the community, and
recruitment relied on parental identification of obesity in the child. It is likely that
poor parental perception of and concern regarding childhood obesity reported
elsewhere [297-299] were present in the target populations and contributed to the
low levels of enquiry regarding the study. In addition, the effectiveness of school as a
recruitment channel was overestimated. Most of the schools just gave permission to
the author to recruit the school children but refused to give any cooperation to
encourage the families to join the programme and saw the problem of childhood
obesity was beyond the school’s control. A reluctance of school management to raise
the sensitive issue of childhood weight with parents is a likely reason for poor

identification and referral to the MASCOT study.

In recognition of the poor retention rates experienced by previous child weight
management interventions, a number of strategies were implemented in the MASCOT
study to minimise attrition. These included the provision of RM10 (approximately £2)
at measurement sessions to reimburse petrol and other travel costs and the

availability of reduced assessment options for families who were reluctant to attend
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full measurement sessions ie. self-report packs provided with a self-addressed,
stamped envelope or home visits. These strategies resulted in a 35% attrition rate at 6
months, less than the upper limit of 42% reported elsewhere [3]. The challenges of
subject retention must be recognised and accepted by researchers so that strategies
to minimise attrition are included in the logistical and financial planning of child

weight management trials.

Another challenge of research in the MASCOT study was inadequate research funding
and time constraints. Adequate funding is required to ensure that the important
outcomes are evaluated over an adequate time frame in order to determine long-term
efficacy. Such a time frame was beyond the scope of the present study and this would
be true of most PhD research periods which are typically three years in duration.
Budget restraints may result in limited evaluation of interventions given the expense
associated with the inclusion of additional outcomes, particularly those concerned
with qualitative evaluation. Therefore, funding bodies need to provide more resources
if a broad range of study outcomes are to be included, over a longer period, including

qualitative aspects of the study.

6.8 Suggested changes to MASCOT studies for future research

It was a learning experience for those involved in the MASCOT project as it was the
first childhood obesity treatment study conducted in Malaysia. There are a number of
aspects that could have been carried out differently and these are discussed in brief

below.
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6.8.1 The pilot study

Piloting of an intervention is needed prior to proceeding to a definitive RCT. An
‘exploratory trial’ or pilot (feasibility) RCT is indicated by the UK MRC framework
[300]. However, the pilot study for MASCOT was conducted as a short version of the
MASCOT treatment protocol and ran for one month only with 5 families due to overall
time constraints and lack of project funding. This proceeded with the intervention
team and the author. It would have been more satisfactory if the pilot study had
involved the full MASCOT treatment with 8 sessions and had involved more families.
The pilot study was intended to identify changes that could be made to this family-
based programme, to make it more acceptable to families and/or to make it more
effective, in accordance with the MRC framework [300]. The MASCOT treatment
programme was developed based on other previous interventions though, especially
SCOTT [187] and Bright Bodies [206] and so to some extent the piloting had been done
by other authors, though not in a Malaysian context and not by the study team

involved in MASCOT.

6.8.2 Training for health professionals

A number of commentators described that the possibility of errors in study outcomes
using behavioural change techniques is being due to insufficient training and skills of
the interviewers [301]. Therefore, skilful health professionals are essential for the
optimum delivery of the MASCOT treatment programme. To further this, all health
professionals involved in the future need to have adequate training and possibly

greater experience in the use of behaviour change techniques.
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6.8.3 Structure of the MASCOT protocol

There are a number of points in the structure of the MASCOT treatment programme
that could have been changed to improve the programme. As described in Chapter
Two, the treatment sessions were directed at parents only and the children
participated in a physical activity class. However, Golan and Crow [188] indicated
that treating the parent alone leads to better outcomes for the children’s BMI than
treating both the parent(s) and child. The author’s conclusion may have not have
been ideal for the Malaysian setting and there is a possibility of cultural differences
that may influence the efficacy of the programme. Therefore, it is beneficial to have
some joint sessions that would meet parents’ desires for some sessions with children
and parents together in one group, although keeping the majority of the sessions as

separate groups.

The cooking session in MASCOT was an interesting session and from the dietitians’
point of view it was extremely enjoyable to see the family cooking together and
applying what they learned in the class. This session was the only joint session in the
MASCOT treatment programme. Cooking together was educational for the child and
parent, allowing them to discuss and prepare a meal in a healthy way. In addition to
cooking session, a visit to a supermarket could allow the children and parents to have
the same discussion with the additional opportunity of good discussing on green,
amber and red foods and food labels before the they purchase the food for cooking

class session.
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Due to the funding limitations, Glasgow University regulations on the time spent
outside of Glasgow during a PhD (maximum 12 months), and time constraints, the
MASCOT project was only able to take outcome measurements up to 6 months from
baseline. However as childhood obesity is a chronic condition, follow up and
monitoring is important to help and support children and families in keeping them to
lifestyle changes, and as noted above some studies with long term follow up have
suggested that benefits of treatment can be maintained well beyond the end of a
treatment programme. On-going brief weighing sessions that include encouragement
to continue with lifestyle changes may also enhance any programme and could be

carried out by the school or even by telephone.

6.8.4 Qualitative study

Quantitative methods alone will not help answer the questions that influence the
behaviours of individuals. It would have been of great value to this MASCOT project if
qualitative research had been also conducted. The combination of quantitative
methods and qualitative methods would provide more evidence for the effectiveness
of behavioural interventions. Inclusion of qualitative research methods within
interventions was another research recommendation made by the Cochrane review of
interventions for treating obesity in children [3] and is recommended as part of health
interventions by the UK MRC [300]. The qualitative study allows an insight into the
lived experience of study participants - an aspect that is crucial when examining a

condition as deeply contextual as the family management of childhood overweight, in
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accordance with the MRC framework [300]. Following the MRC Framework may be

helpful in future obesity treatment interventions.

It would have been valuable for the researchers to get the parent’s views and
feedback from the programme beyond just the simple questionnaire which were used.
It would have been very useful in helping to tease out how the MASCOT treatment was

considered by the parents and children.

6.8.5 Outcome measurements

No body fat measurement was carried out in the present study that was discussed in
Section 6.6. Although BMI z-score is a proxy for body fat, it is not a measure of body
fatness. Waist circumference measurement is a useful tool in children and adolescents
for measuring fat distribution and particularly for identifying central fatness [302,
303] but it is possible that it may not add to the information obtained from BMI in

children [304, 305].

6.9 Possible future research

The results described in this thesis have indicated several areas of possible future
research. Although the MASCOT treatment programme has started from the points of
view of what the health professional and ‘experts’ consider to be the most relevant
for successful treatment programme, the present treatment programmes do not
appear to be meeting the needs and requirements of obese children and their

parents.
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The development of obesity in childhood involves interactions among multiple factors
that are personal (dietary and physical activity patterns, taste and physical activity
preferences), environmental (home, school, and community), societal (food
advertising, social network, and peer influences), healthcare-related (access and
provider counselling) and physiological (intrauterine and early life “programming,”
appetite and satiety mechanisms, and genetic predisposition) [306]. Therefore, a
well- conducted needs assessment prior to developing an intervention that collects
information and community input on the needs that relate to obesity in children and
which factors that may contribute to the obesity problem seems pertinent in order to

design improved obesity treatment in future.

Furthermore, studies have shown that frequency of attendance to sessions is related
to successful weight management [307], thus maximising attendance to each sessions
of treatment is desirable and designing interventions with a variety of delivery modes
that better “fit” participants may be one way to achieve this. As discussed in Section
3.3.1, one the main reasons given by parents for declining to enrol in the MASCOT
study was lack of interest and time and it is common barrier for parental attendance
at sessions [308]. Taking into account of this problem, future research needs to be
aware of the perceived barriers of behaviour change in order to enhance the
programme attendance as well as the efficacy of the treatment programme. To
further this, screening questionnaires issued to participants prior to enrolment could
enhance recognition of potential barriers to change the motivation of the individual

to engage in behaviour change. Since the study is a parent-led, family-based
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treatment, the questionnaires should be targeted at parents as it would help to
ensure the attendance for both parents and the children to session is successful. One
childhood obesity treatment study was carried out in the UK which employed such a
strategy, which required parents to complete a questionnaire to assess their
motivational level in order to be admitted to their treatment programme [286]. This
strategy could assist with the identification of subjects most likely to engage and
consequently succeed in the programme, ultimately improving its overall efficacy.
The result from this screening tool could identify the suitability of a treatment
programme for potential subjects, opportunities for tailoring of the programme to suit
individual participant needs or the usefulness of pre-intervention motivational
strategies to progress individuals to a stage of action. Such a strategy could help to
identify factors beyond the health sector that influence lifestyle. These are
considerations which are largely unanswered by the literature [179] and also present

major design and funding challenges if conducted in an RCT.

Although the MASCOT project targeted parents as the primary agents of change, the
study did not produce substantial changes in the primary outcome. It is probably
because there is a lack of supportive environment that is essential to support healthy
lifestyle initiatives that may be occurring in the home or school. It has been shown
that a supportive environment for healthful behaviours is a requisite component of
individual action [309]. As children spend more time at school compared at home
during weekdays, it is essential to create a supportive school environment to ensure

that the canteen supply a healthy food and also the management of the schools have
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to mandate inclusion of physical activity in the curriculum to support healthy lifestyle

choices driven by parents at home.

Another key issue in the present study is time barriers and this is likely to be the most
important barrier to overcome when supporting parents to create healthful family
environment [310]. The time limitations created by our modern, nuclear family
environment is experienced by author and parents alike, however up to now there is
no research available to support this phenomenon in order to provide impetus for
societal change around this dynamic. The government needs to be aware the need for
environmental change in order to support healthy lifestyle choices by creating a social
policy approach to healthy lifestyles rather than the current health policy approach
[311]. Although this approach is not an easy approach, but certainly addressing this

obstacle is an essential task for the research field over the coming decade.

6.10 Conclusions

The 6-months findings of the MASCOT RCT in this thesis indicates that obese children
in a family behavioural weight management programme have no significant difference
in BMI z-scores at 6 months when compared with obese children who did not receive
any treatment. However, changes in body weight, physical activity levels and quality
of life favoured the intervention group at 6 months. The MASCOT project was the first
treatment of childhood obesity to be conducted and reported in Malaysia, and outside
the UK, US, Europe and Australia. Thus, the MASCOT study helps add to the evidence

base on childhood obesity treatment by providing evidence from Malaysia. The

221



MASCOT treatment programme is a novel childhood obesity intervention in Malaysia
which has the potential to make a difference to help families with children who are
obese, impacting on obesity and other health outcomes. The programme seems to
have modest benefits for treatment of obese children which at least last in the short
term (up to six months), similar to other childhood obesity treatment interventions in
the UK [187]. This programme warrants further follow-up sessions that may improve
the programme’s efficacy on childhood obesity treatment, and further research on

how to improve outcomes of childhood obesity treatment.
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APPENDIX TWO

I N FO R MATION FOR PAR E NTS MalaySian Childhood Obesity Treafment

CONFIDENTIAL

INFORMATION SHEET

Trial for evaluating childhood obesity treatments

You are being invited to take part in a research study. Before you decide whether
you would like to take part, it is important for you to understand why the research
is being done and what will involve. Please take time to read this information
sheet carefully and discuss it with others if you wish. If there is anything that is
not clear, or if you like to know more information, please do not hesitate to
contact Miss Wafa on the telephone number at the end.

The aim of the study

The aim of this study is to investigate a new treatment for childhood obesity. The
treatment is a family-based group program which has been developed in America
and United Kingdom. Up until now, it has not been available for families in
Malaysia.

Why is the study being done?

There are very few services available for obese children and their families in this
country. We would like to find out if this new program is helpful to children and
families in Malaysia.

What will happen if we take part?

The treatment is being tested as part of a large research trial. If you are agreeing
to be referred to this trial, you will be sent an initial appointment to come and
meet us. At this appointment, we will ask you and your child to fill in some
guestionnaires and have some measurements taken (weight, height and waist
circumference). We will repeat all of these measures at the final session (6
months after the first appointment) and 12 months later. Taking part in the trial
will not mean extra tests or procedures above those done as usual clinical care,
but we would like to use the information from them for our study. During the
treatment, your child will be weighed regularly.



Sometimes, because we do not always know whether this treatment is the best
way of treating patient, we need to make comparisons. After our initial meeting,
provided the study is considered to be suitable for your child, you will be either
being offered the treatment, or not received the treatment. The option that you
are offered will be chosen by a computer which has no information about
individual families- i.e., it will be selected by chance. This means that we can
compare the effectiveness of the group program to what happens without
treatment for the same period of time. This will help us to know exactly how
effective the group treatment program is.

The program is outlined in more detail below. It will be run by a dietitian who has
experience working with children and families.

Family-based behavioral treatment

Treatment is a group program; your child would be part a group with other
children attending an exercise class, while you would meet with other parents.
The aim of the parent's group is to teach you how to make a healthy food
choices, increase physical activity and decrease sedentary behaviors. You and
your child would need to come to group sessions fortnightly to start with,
reducing in frequency to monthly sessions over a total of 6 months. The groups
will be run after school/on Saturday morning at Physiology Department, Universiti
Kebangsaan Malaysia, Chow Kit and each session will last for 1 hour.

What are the potential benefits?

We anticipate that your child will benefit from the treatment. We hope that,
following the study, similar treatments will be made widely available on the
Ministry of Health of Malaysia so that other children too can benefit

What are the risks and discomfort?

No risk to you or your child can be foreseen.

Do | have to take part in this study?

It is up to you and your child to decide whether or not to take part. If you decide
to take part you will be asked to sign a consent form. If you decide, now or at a
later stage, that you do not wish to participate in this research project, that is
entirely your right. A decision to withdraw at any time, or a decision not to take
part, will not affect the standard of care you receive.

If | decide I would like to take part in this study, what is the next step?
Once you decide to take part in this study, you will be sent an appointment to see
our dietitian for a few measurements and you will meet the research team.

Who is organizing and funding the study?

The study is being jointly organized by University of Glasgow and Universiti
Kebangsaan Malaysia.



Is there any payment if | join the program?
There will be no payment for taking part in this study. However, you will be
offered travelling expenses for all journeys from your home to UKM.

Who will access to the research records?

All information which is collected about you and your child during the course of
this research will be kept strictly confidential. As a parent only you have the right
to know the results of the analysis

Who do | speak to if problems arise?

If you have any complaints about the way in which this research project has
been, or is being conducted, please, in the first instance, discuss them with the
dietitian whom you are in contact. If the problems are not resolved, or you wish to
comment in any other way, please contact the Chairman of the Research Ethics
Committee, by phone via 03-91703795/3772/313, and the committee
administration will put you in contact with him.

How to contact the researchers:

Prof Madya Dr. Ruzita Abdul Talib, Sharifah Wajihah Wafa,

Department of Nutrition and Dietetics, Department of Nutrition and Dietetics,
Faculty of Allied Health Sciences, Faculty of Allied Health Sciences,
Jalan Raja Muda Abdul Aziz, 503000 Jalan Raja Muda Abdul Aziz, 503000
Kuala Lumpur. Kuala Lumpur.

Tel 019-2756497 Tel 012-6911510

Should you decide to take part in this research study, you will be given a copy of
this information sheet for your records and asked to sign a consent form.



CONSENT FORM FOR A RESEARCH PROJECT

Title of project:
Childhood Obesity Treatment in Malaysia- An exploratory Randomised
Controlled Trial (MASCOT)

Consent:

| have read the information of the research project stated above and understand
its contents. | have had the nature and purpose of the research project, so far as
it affects me and my son/daughter, fully explained to my satisfaction by the
information letter and telephone. My consent is freely given. | also understand
that while information gained during the research project may be published in the
form of a report or a journal article, my personal results will not be identified in
any way in those publications. | also have the right to withdraw from the research
project at any stage.

I
(phone Number : ) of

(address) hereby
consent to take part/do not want to take part in this research project with my

son/daughter (name)
Signature: Date:

Witness Dietitian

Name : Name

IC : IC

Signature : Signature :

Date : Date



APPENDIX THREE

Code

UNIVERSITY
of
GLASGOW

MALAYSIAN CHILDHOOD OBESITY
TREATMENT

All information given will be kept strictly private and confidential.
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Demographic Profile

Parent’s name:

Children’s name:

Address:

Phone no. (House):

Date of birth: [

Working situation:
Father: [J Not working
1 Government sector
1 Private sector

(1 Own business

Mother: [ Not working
1 Government sector
1 Private sector

(1 Own business

Household size:

Household income: RM
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APPENDIX FOUR

HOW TO WEAR ACCELEROMETER

1. Be sure the activity monitor in the right side of your child's
waist
2. Activity belt worn under clothing

3. Keep ACTIGRAPH logo at the bottom
and not reversed

4. Note the time your child starts to wear a seat
belt in the ACTIVITY DIARY in column "ON
TIME".

EXAMPLE: 8:00 am

5. Remove the belt and record the activity before
bed time your child stop wearing belt on the activity
in column "TIME OFF".

EXAMPLE: 11.00pm
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APPENDIX FIVE
ACTIVITY BELT DIARY
Name:
School:
Wear the belt in the morning and make a note when your child starts to wear on the column "fime on". Remove the
belt at bedtime and make a note when your child stops wearing it on that column "time of f"

N\
A~

~
=

HART TIME ON TIME OFF




APPENDIX SIX

ID#

Date:

PedsQL

Senaral Semak
Kualiti Hidup Pediatrik

Versi 4.0 — Bahasa Melayu

LAPORAN KANAK-KANAK (UMUR 5-7)
Arahan untuk penemuramah:

Saya akan menanyakan beberapa soalan kepada anda tentang perkara yang mungkin

menjadi masalah kepada beberapa kanak-kanak. Saya ingin tahu berapa kerap
masalah yang mungkin anda alami bagi perkara-perkara berikut.

Berikan templat kepada subjek dan tunjukkan kepada respon ketika anda membacakannya.
Jika ia tidak pernah menjadi masalah bagi anda, tunjukan jari anda pada muka senyum
Jika ia kadangkala menjadi masalah bagi anda, tunjukkan jari anda pada muka biasa
Jika masalah selalu berlaku, tunjukkan jari anda pada muka masam

Saya akan membacakan setiap soalan.Tunjukkan pada gambar-gambar yang
menunjukkan berapa kerap masalah ini kepada anda. Mari kita cuba terlebih dahulu

Tidak Kadangkala Selalu
pernah

Adakah anda sukar memetik jari @ @ @

Arahkan subjek cuba memetik jari untuk membuktikan sama ada mereka menjawab soalan
dengan betul. Ulang soalan jika subjek memberikan respon berlainan dengan tindakan
mereka memetik jari.



Cuba fikirkan bagaimana keadaan anda pada beberapa minggu yang lepas. Sila dengar

baik-baik bagi setiap ayat yang dibacakan dan beritahu saya berapa kerap ia menjadi

masalah kepada anda

Selepas membaca satu ayat, telunjukkan pada templat. Jika subjek segan atau tidak faham
bagaimana menjawab soalan, bacakan pilihan respon ketika tunjuk pada muka-muka.

FUNGSI FIZIKAL (masalah dengan...) pTeifnaa'fh Kadangkala | - Selalu

1. Adakah anda sukar untuk berjalan 0 2 4

2. Adakah anda sukar untuk berlari 0 2 4

3. Adakah anda sukar bersukan atau bersenam 0 2 4

4. Adakah anda sukar mengangkat barang besar 0 2 4

5. Adakah anda sukar mandi sendiri 0 2 4

6. Adakah anda sukar melakukan aktiviti harian (seperti 0 2 4
mengemas barang mainan)

7. Adakah anda berasa sakit atau luka (di 0 2 4
mana? )

8. Pernahkah anda berasa terlalu penat untuk bermain 0 2 4

Ingat, beritahu saya berapa kerap masalah berikut terjadi pada anda beberapa minggu

yang lepas.
FUNGSI EMOSI (masalah dengan...) pT;:jna&fh Kadangkala | Selalu
1. Adakah anda berasa takut 0 2 4
2. Adakah anda berasa sedih 0 2 4
3. Adakah anda berasa marah 0 2 4
4. Adakah anda sukar untuk tidur 0 2 4
5. Adakah anda risau apa akan terjadi pada diri anda 0 2 4
FUNGSI SOSIAL (masalah dengan...) pTei;jna;h Kadangkala | Selalu
1. Adakah anda sukar bergaul dengan rakan-rakan 0 2 4
2. Pernahkah rakan-rakan lain tidak mahu bermain 0 5 4
dengan anda
3. Pernahkah rakan-rakan lain mengejek anda 0 2 4
4, Bolehkah rakan-rakan lain melakukan perkara yang 0 5 4
anda tidak boleh lakukan
5. Adakah sukar untuk anda terus bermain apabila 0 2 4

bermain dengan rakan-rakan




FUNGSI SEKOLAH (masalah dengan...) pTEjr‘jnaa'l<h Kadangkala | - Selalu

1. Adakah anda sukar menumpukan perhatian di sekolah 0 2 4

2. Adakah anda pelupa 0 2 4

3. Adakah sukar untuk sentiasa menyiapkan kerja 0 5 4
sekolah

4. Adakah anda tidak ke sekolah kerana tidak sihat 0 2 4

5. Adakah anda tidak ke sekolah kerana perlu berjumpa 0 5 4

doktor/ke hospital

xii



Berapa kerap masalah ini kepada anda?

Tidak pernah Kadangkala Selalu

© 6 6

Xiii



ID#

Date:

PedsQL

Senaral Semak
Kualiti Hidup Pediatrik

Versi 4.0 — Bahasa Melayu

LAPORAN IBUBAPA untuk KANAK-KANAK (umur 5-7)

ARAHAN

Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin
menjadi masalah kepada anak anda. Sila beritahu kami berapa kerap
masalah bagi setiap perkara-perkara berikut anak anda alami pada
BULAN LEPAS dengan membulatkan:

0 jika tidak pernah bermasalah

1 jika hampir tidak pernah bermasalah
2 jika kadang-kala bermasalah

3 jika selalu bermasalah

4 jika hampir sentiasa bermasalah

Tiada jawapan yang betul atau salah.
Jika anda tidak faham soalan, sila minta bantuan.

Xiv



Pada BULAN LEPAS, berapa kerap anak anda mengalami masalah berikut ...

FUNGSI FIzIKAL (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentiasa
pernah
1. Berjalan lebih dari satu blok bangunan 0 1 2 3 4
2. Berlari 0 1 2 3 4
3. Menyertai aktiviti sukan atau bersenam 0 1 2 3 4
4. Mengangkat sesuatu yang berat 0 1 2 3 4
5. Mandi sendiri 0 1 2 3 4
6. Melakukan aktiviti harian di sekeliling rumah 0 1 2 3 4
7. Mengalami luka atau sakit 0 1 2 3 4
8. Rendah tahap tenaga/cepat letih 0 1 2 3 4
FUNGSI EMOSI (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentiasa
pernah
1. Berasa takut 0 1 2 3 4
2. Berasa sedih/murung 0 1 2 3 4
3. Berasa marah 0 1 2 3 4
4. Kesukaran untuk tidur 0 1 2 3 4
5. Risau apa akan terjadi kepada mereka 0 1 2 3 4
FUNGSI SOSIAL (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentiasa
pernah
1. Bergaul dengan kanak-kanak lain 0 1 2 3 4
2. Kanak-kanak lain tidak mahu berkawan dengannya 0 1 2 3 4
3. Diejek oleh rakan-rakan 0 1 2 3 4
4. Tidak boleh melakukan sepertimana kanak-kanak
. 0 1 2 3 4
sebaya mereka yang lain mampu lakukan
5. Sentiasa kekal bermain dengan rakan-rakan lain 0 1 2 3 4

XV



FUNGSI SEKOLAH (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir

pernah tidak kala sentiasa
pernah

1. Memberi tumpuan di dalam kelas 0 1 2 3 4

2. Pelupa 0 1 2 3

3. Menyiapkan kerja/tugasan sekolah 0 1 2 3 4

4. Tidak hadir ke sekolah kerana tidak sihat 0 1 2 3 4

5. Tidak hadir ke sekolah kerana berjumpa doktor/ke 0 1 2 3 4

hospital

XVi




ID#

Date:

PedsQL

Senarai Semak
Kuallti Hidup Pediatrik

Versi 4.0 — Bahasa Melayu

LAPORAN KANAK-KANAK (umur 8-12)

ARAHAN

Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin
menjadi masalah kepada anda. Sila beritahu kami berapa kerap masalah
bagi setiap perkara-perkara berikut anda alami pada BULAN LEPAS
dengan membulatkan:

0 jika tidak pernah bermasalah

1 jika hampir tidak pernah bermasalah
2 jika kadang-kala bermasalah

3 jika selalu bermasalah

4 jika hampir sentiasa bermasalah

Tiada jawapan yang betul atau salah.
Jika anda tidak faham soalan, sila minta bantuan.
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Pada BULAN LEPAS, berapa kerap anda mengalami masalah berikut ...

KESIHATAN DAN AKTIVITI SAYA (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentiasa
pernah

1. Sukar untuk saya berjalan lebih dari satu blok 0 1 2 3 4

2. Sukar untuk saya berlari 0 1 2 3 4

3. Sukar untuk saya melakukan aktiviti sukan atau 0 1 2 3 4

4. Sukar untuk saya mengangkat sesuatu yang berat 0 1 2 3 4

5. Sukar untuk saya mandi sendiri 0 1 2 3 4

6. Sukar untuk saya melakukan aktiviti harian di sekeliling 0 1 2 3 4
rumah

7. Saya merasa sakit atau luka 0 3 4

8. Saya mempunyai tahap tenaga yang rendah/ cepat 0 2 3 4

PERASAAN SAYA (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir

pernah tidak kala sentiasa
pernah

1. Saya berasa takut 0 1 2 3 4

2. Saya berasa sedih/murung 0 1 2 3 4

3. Saya berasa marah 0 1 2 3 4

4. Saya mengalami kesukaran untuk tidur 0 1 2 3 4

5. Saya risau apa akan terjadi pada diri saya 0 1 2 3 4

BAGAIMANA SAYA BERGAUL DENGAN ORANG LAIN Tidakh H?g‘i" k?(d?“g Selalu | Hampir

(masalah dengan...) perna ptérr?ah aa sentiasa

1. Saya mengalami masalah untuk bergaul dengan 0 1 2 3 4
kanak-kanak lain

2. Kanak-kanak lain tidak mahu berkawan dengan saya 0 1 2 3 4

3. Kanak-kanak lain mengejek saya 0 1 2 3 4

4. Saya tidak dapat melakukan perkara-perkara seperti 0 1 2 3 4
mana rakan-rakan sebaya saya mampu lakukan

5. Susah untuk saya sentiasa bermain dengan kawan — 0 1 2 3 4
kawan saya

xviii




SEKOLAH (masalah dengan...) Tidak Hampir | kadang | Selalu | Hampir

pernah tidak kala sentiasa
pernah

1. Sukar untuk menumpukan perhatian di dalam kelas 0 1 2 3 4

2. Saya pelupa 0 1 2 3 4

3. Saya mengalami masalah menyiapkan tugasan 0 1 2 3 4

4. Saya tidak ke sekolah kerana tidak sihat 0 1 2 3 4

5. 0 1 2 3 4

Saya tidak ke sekolah kerana ber jumpa doctor/ke

Xix




ID#

Date:

PedsQL

Senaral Semak
Kualiti Hidup Pediatrik

Versi 4.0 — Bahasa Melayu

LAPORAN IBUBAPA untuk KANAK-KANAK (umur 8-12)

ARAHAN

Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin
menjadi masalah kepada anak anda. Sila beritahu kami berapa kerap
masalah bagi setiap perkara-perkara berikut anak anda alami pada
BULAN LEPAS dengan membulatkan:

0 jika tidak pernah bermasalah

1 jika hampir tidak pernah bermasalah
2 jika kadang-kala bermasalah

3 jika selalu bermasalah

4 jika hampir sentiasa bermasalah

Tiada jawapan yang betul atau salah.
Jika anda tidak faham soalan, sila minta bantuan.

XX



Pada BULAN LEPAS, berapa kerap anak anda mengalami masalah berikut ...

FUNGSI FIzIKAL (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah | tidak kala sentias

pernah a

9. Berjalan lebih dari satu blok bangunan 0 1 2 3 4

10.Berlari 0 1 2 3 4

11.Menyertai aktiviti sukan atau bersenam 0 1 2 3 4

12.Mengangkat sesuatu yang berat 0 1 2 3 4

13.Mandi sendiri 0 1 2 3 4

14.Melakukan aktiviti harian di sekeliling rumah 0 1 2 3 4

15.Mengalami luka atau sakit 0 1 2 3 4

16.Rendah tahap tenaga/cepat letih 0 1 2 3 4
FUNGSI EMOSI (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentias

pernah a

6. Berasa takut 0 1 2 3 4

7. Berasa sedih/murung 0 1 2 3 4

8. Berasa marah 0 1 2 3 4

9. Kesukaran untuk tidur 0 1 2 3 4

10.Risau apa akan terjadi kepada mereka 0 1 2 3 4
FUNGSI SOSIAL (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentias

pernah a

6. Bergaul dengan kanak-kanak lain 0 1 2 3 4

7. Kanak-kanak lain tidak mahu berkawan dengannya 0 1 2 3 4

8. Diejek oleh rakan-rakan 0 1 2 3 4

9. Tidak boleh melakukan sepertimana kanak-kanak
. 0 1 2 3 4
sebaya mereka yang lain mampu lakukan
10. Sentiasa kekal bermain dengan rakan-rakan lain 0 1 2 3 4

XXi



FUNGSI SEKOLAH (masalah dengan...) Tidak | Hampir | kadang | Selalu | Hampir
pernah tidak kala sentias
pernah a
6. Memberi tumpuan di dalam kelas 0 1 2 3 4
7. Pelupa 0 1 2 3 4
8. Menyiapkan kerja/tugasan sekolah 0 1 2 3 4
9. Tidak hadir ke sekolah kerana tidak sihat 0 1 2 3 4
10.Tidak hadir ke sekolah kerana berjumpa doktor/ke 0 1 2 3 4
hospital

XXii



APPENDIX SEVEN

oo 3sgimeag o (33adws) ymodrsed ssad

*S}|NpD 25290
S$ol1jJul Joys sw2jqoud y4oay oy
pasodx? 2.0 A2yy 2snDo2q u2Jp|iy2
25200 252y JOJ SNOLI2S 240U

U2A2 S2W022q W2|qodd ‘4oDj uT -

"2dN4nJ
2y4 ui 126 A2y 252q0 240w 2yL
25200 S2W022q P|IYyo D J2bunoh 2y|

"251d
2y} uo 51 {oy4 wajqoud buigp2 up
S1 uaJp|iyo buowp ALisaqo ‘Aj2407

A1IS380

©

P

=Y

TIND

oo inegimeig s (33edmsy ymedsaed s3ad °A/

dN DM

-~

Juaupal) hpisaqQ pooypyyQ uishioply

—

xxiii



menigegimeny e sy ymedsed ssug °

"aulnod Ajiop o

5o Apuanbauy sawpb Jaindwod

1Ao|d pup ta1p poo4 4sp4

D Jo 4|nsaJ o 51 51yl ybiy Auaa

S1 G 244 Ul S242GDIP Y4iM
uaJp|1yo 40 2bojuzodad ay| -

'sa4aqoiq 2 2dA] 2ADY
uaJp|Iyo +yb1amuano 240w puo
2.J0W ‘sappoap M2} 4sod 2y
ul ‘JaramMoH ‘sa42quiq 2 2dA]
2ApY o} auodd auow Aj|pivadsa
240 OG 40 260 YL JaAo 250Y)| =

5212401

_/

N

mmen el syl jmodmncd ssug °

sa4aqoiq g 2dA)
L redpoan

ALIS380 40 S103d443

XXV




Q% o e e R D v
VG AL T Y ) QRN SR PR Ny @ iy R ety
e v ot o J22UD2
e = o ol vor by Mﬂ.{.uut. B e
L T = et buiaby 2soyi Jo 1py4 so
et e s Yo m - i :
s e

ot o U et oy Sy e puJoy so si 241 Jo Asijonb
TN SO RN B D WIS g N W N T sy - - .
{ikih«-‘” !"Ii‘ L] 3 !’l‘uﬂ m
e S e S S Tdre sasareed s, ua4p|iy> sybramuaap
- LGNS PN T T T ey 0 U B e ey (e
PO ] P R WL R S D Sy OO S Tedoss Ty

R e e LA o
) TG WA TRLe R e TN R 8 e w404 B SR iy

Troand TN, wam Ao L

S YA PGS T RGN UYL W o e hori vy cee e,
i T e b pen Y G e SO B LSGUAL ANV A0 O

T ey T o4 ¥ woou o o 25Uap 2Q 04 }|2S 2WNSSY »

T e deen  rpeery e S B ey G A VA M o
W P ey ey YR R W A D] R P Y A30% 83

el unyes Yo Yopoy ‘yopoq deump ey W22452- 4|25 MO »

L00%F £ wmamyp g

WIp ynunq bunsapus)

doad A f
Wb YeueyyeuRy | ... N oG

AbojoydAsq
S u24p|IYD +ybramuanQ 2y |

R
-

w0 eqimrag s 33adme) Imedrscd 33ad °

"241] +|PPP Ul UO uD4D)|
+ybiam |pwuou 2A0Y 260UDW
A2y4 J1 UDAD 2SDDSIP 4uUDDY

AJDUOUO? U0} WO4IDS HSId D

2A0Y Apoau|o Aay4 SO aXD4ul
POO4 JI2Y4 Y4IM |N42uD2 24

P|NoYs UaJp|iyd 4ybiamuanQ =

‘upds 241] J12y4

ul 2s502sIp 4402y AJDU0.0D

2ADY 04 ¥Sid jududWURd

D 2ADY 04 U2JP|IYo

+ybramuano punos g Y4+
Ul P24oNpuod YoUpasad y/ =

2sD2s|q 44D2H AJDU0JO)

XXV



0

(smely
L “ .- " " ™~ " . . 4 . b
0 0 oAU LU e
il 1| {omwoses wge vng weey [ °
SENNSEE RN 0 SRUeIed Yig) AIOOD |
1] 1 WEem Kwey 0@ |5y, -
(910492002 GI5 UM $89() |+ oo Ui SR P04 40 IvE @ |
| AsBeied JuBwasuUn g 1t v‘. Wi £og pro el oL v
um 9q prom C4 20 e | -7 - ?
*333q0 E PITU033IED 1 toa promad o) v LT 1L e "
£ % PRI Y s &T.v “u'[ Sy -
ST P[P moa oﬂuﬂuﬂ&ﬂmm - INEERERNE = | T . -
313 240 ST 3N[EA VG 313 J] ISP RN ERFZsEEEEpasuE
3 ZEBCEEaEEe = ay BN
S
Tepu=3 pue 3¢ 5 PP Mol a1 -
pr. =
TR SHE[ELI0D oM JIeyo t1
1 (oeaied wise e |5 5
M08 ogwads 313 jsurese Bl wooq o o) Arcoewws [
B 2 B ¥ 1..."0.!-»?‘9.0:.5’..;1‘
PIow L2 10 elE
peaord 3q s Tiyg YL H “lan o e wad 5 v [E
\ -
x! =
- -
68°C /08 = (ereesd T
g : i —
LTXLT /3408 =NE Ul 0 DI 2 J0 IvE @ 11 %
W £oq pro-med-g, v |
5 5 HHHHH «
‘uR O/ 1 IYSIBY pUE 3
0LT &.,.a:v H08 | s1e0h 0z 0} Z ‘shog +
€ < v
uawak PIo stE3s O a3e L1 A :s9|nuadiad abe-10)-xapul ssew Apog | "
I E AN RN AR RN AR R R e .
LUl L L L L L L L L L L L L L L L L L Ll L L] B
- IS NN NN REE RN N -
L 080 0 N0 O N0 0 N A 0 N 0

/

“3bvsane 31
L:m...?i.&ao
= pybramrane E?r Jav
Wbney | wany ' mbram abesany
4o 51 pjm2 snoh koS wo)

meniegimen e sy Jmedsoned ssug o

‘35200 50 paziJobaioo

s1ply2 unoh ‘aiuadded yGa

YL Jan0 51 ANDA TWE Y4 4T Japuab
pup 2bo oy bulpJo22D LIoYD Yimodh
o14192ds D 4suibo payopd 2q ||1m Twe

2(w) ybiayys (by)sybram = Twa

"(IWg) x2puT ssow Apog 2yi 4o

uolona|os 2y oy buipdoosoo 2215 Apoq

5,|DNPIAIPUI UD 04 paJodwos yybram
ssa0xa buinoy so pauigap s1 Ausagp

&SIy Yo
|V 2ADH p|Iy) Jnog s20q :A4saqQ

/

XXVi



_..\1 O LG . SRy ymedmned seid ej
25D2SIP
anaag

el 22unJoaddo
J24129
juaw2boudw 4ybiam Jo syijauag
N /
__\1 oo AT . sy ymodmnod S50 °J

LS EIREA N0 1 T AL nok s3I

- JUBWBA|0AUI

[eduaJod AILID

51 2J2yl uaym Juawabouow

+ybram ul |nJssa2ans

2J40W 20 04 UaJp[IYd uMoys
BADY SIPNLS SNOJWNNY »

2 I
Ja1yLjoay v LE_m EU“.“_
04 U2Jp|IY2 JOJ JOLDAILOW
JoTow 2y4 s1 Ajlwpg »

ALiiagg  Lspewdy
LUSLd ghs WIBE $iridWud

03 OESUODIED) A EEEE&
Wiy a|geuielqe spyiu usipnpasday
By [SUBI0 @ siy4 vl yradso yuopaodun

up s LJoddns jpruadog »

¢PIY2 Aw djay T uod moH

XXVii



-
JU24UOD 4D} PUD 21I0[D2 ©
ul ybiy aJo Jby} spooy s||25 UFJUD2 |0OYDS BY]
way4 0} ON, Aos jouund Ajlwog Ay «
‘ways buipuoddns/buidjay
}ou 24D suaquaw AIWDy AW 4O 1524 3Y]
“JUDM AU} JOYM HULIP JO D2 JOUUDD UJP[IY2 AW «
‘swa|qodd jybram
Aup 2004 o4 buinoy tnoyiim pooy Aup Jo2 upd
pup 4ybram [pwuou 2ADY UJP|IY2 AW 4O 1524 Y]
1Yybramuano aJo suaquaw AjIwDj ||V e

cwouboud
SIy4 ul padvy4 29 ||!m 4oy
S2|904Sq0/S3|pJINYy 2Y4 24D LDYM

Ve

vy
oo ipsgimeg e spepdasy ymedmuned S5 e.,/_

Juol4oisAo|d, UOISIN2|2
Avo|d jouup) Y240M fouun)

S)oDus S1229MS
1D2 LOuuD) 102 L0UUD)

Juaw2bouobw
1ybram Jo saunaiLiq

XXViii



A[24DJ3pow pup ]
JaUUDW p21JJnyun up Ul uop 2q o4 soy 2buoy)

¢Jauuow pauup|d 240w D
ul Jybiam s p|Iys JNoA |044uU02 NOA Op MOH )

meniegimen e sy Jmedsoned ssug e

sjJods ul
40 2A1490 buiaqg uoyy 2buno| o} su2jaud pliys Ay
1spp2uq dijs o) 21| PIIY2 AW
Ajuadoud o2 fou sa0p uaup|iys AW «
Jaindwos
puo sawvob oapia, Aojd o) s231] uadp|Iy2 AW «
AL Bulyopom awiy puads o) s3] uaJp|iy2 Ay
s|joaw Ayjjoay 2Jodaud o) Asng ool wo T «
'pooy Ayijpay
ANg 04 SUD2W [DI2UDULY 244 2ADY JOUOP T »

" WNpU2ppy

-
-

XXiX



&5

Aynargpip

menigegimeny e sy ymedsed ssug e

@

abojupapo

< Y+

TTTAIPISU0)
/

N

meniegimen e sy Jmedsoned ssug e

“TuollonuiILuo)

XXX



“Ipob-mau ‘D-yas-puD ‘Wayy
pdpmMad “sipob-paysi|-aiayy

burzipad ui-ngssa3ans a4n
Aayy 4T “Wwouboud siyy w
ABIYID -0y 2A1dsD Py -aneA
Y4 s|pob g 4sp3| 4D 4517

Ve

Apoad Adan 0]

01 & # L o

...........................}E.D_.NL ._._u_z uD

(]

T E T 1 ]

¢PIy2 unok dj2y oy Apoau nok auy

XXX



TIam 38 TN IVE ©

Juaufpad) hjisaqQ pooypyyQ ueishopy|

AL bunyoiom 2onpay g
ALIA14oD [p2I1SAYyd 2spD24duT "2
uoliJod
1InJ}/2|qo4aban aspausuT "1

( 2|dwox3 \
S|00g

XXXii



aunyipuadx3 Abuau3 < ayo4uI Abuaul

84

5
.

meniegimen e sy Jmedsoned ssug e

‘Jybram
SS20X2 U] }NS2d |[IM SIY4 ‘U2y} ‘pasnun si 4oy}
Abu2u2a s522x2 2ADY A|JUD4LSUCD [DNPIAIPUI UD }T -

‘p2onpoud Abuaua |pjoy
2y} pup pauibiqo Abuauz [pjo} ayiuaamiaq
1onpoud p2oupjoq o si jybram s jonpialpul uy -

1d30NOI FONVIVE A9JaN

XXXiii



R
7

XXXIV



‘yuawdo|anap yYsmoub
J12y4 spJomol siljauaq Aup apiacdd fou op yo1ym
s)oous buijoy wou) paploAR 29 PINOYS UJp|IY) =

.._.:mEn_u_m._:mv h;._._nar_ 5UaJp|lyo Jo4 |DI4uUass2
AJnay 240 4oy} 5pooj 2500yd> p|noys suoipJonb puo
54uaung ‘Ymoub uof 5435912 ||l o4oududb o) ‘rmx 1
2J0W 240 SADPOMOU UDJP|IYo Ag PaWnsucd pooj 4o
sadAy 4sow puv 2wibau poot suUaJp|Iyo 4DY4 SpUlS
‘UDI4iI4RIp D QTY uuDwJaH ‘.ﬂ.v:.:.__... ,_n.n_ Youoasad y =

Ve

"5|D2W 4O 201042 SUBJP|IYO JNO [OILUOD PUD JOLIUOW
o4 ALl|IqIsuodsad Jno 51 41 ‘supipJonb Jo spuaJod sy e

542y owsadns

pup 524045 AJ20046 Ul 2|GD|IDAD A[IpDaJ 5|D2W P2)002
-2.4d pup 53opus 4ybi| SNOIJDA 2U0 2J2Y4 'SADPOMOp

‘AS02 40U 51 UBJP|IYD J04 553U||l YLIM UOI{DIDOSSD
3|441| 2ADY 4oyt Spoos Ayi|oay asooyd o4 BulAul =

spooJ Ay4|pay buisooyn

XXXV



"S4NpD JoJ 2unssaJad poojq paiona|2

ul {nsad Aow Y21ym Wnipos SUniuod 23Nos

si1pup 42bbnu ay| "1o) Jony S1 poot siy|
4366y uax21yD

"S1DLID
" a4 dn boj2 uod oy pIov ALLD-SUDJL
,\/ ‘ PuUD 10} 10 0] D YLIm paxood AjLsow S pup
S2140|D2 QOE 01 00Z SUIDLUOD LNUOC Y203

snuoq

2|gissod so |owiuw

SD U2XD} 29 pP|NoYs 4DY4 SpPooJ SNOLIDA

N
;-

vy
mon - ipaqimeg e sty ymedmuancd S5 °m/._

$NI0A NIV

XXXVi



"Y4moub auoq Joy
wniojo2 ybnouz uipLgo LoU Op LOD4 Ul X|IW UIDLUOD
0L P2WID|D 240 LOYL SHUIJP 4405 YUldp Of 54242.d

oYM UaJp |1y ‘Apo2p o4 Yiaa4 puo 4ybramaano

2q o4 2|doad 25n0o UD> JDBNG "YulJp p2iPUCgUDD

D JO Ul} Jo 3|44oq D Ul 51 Jobns o suoods QT tsow|y
SHUIMP PB4BUSqUD) =

— T s Jmodmoned sEag o

Ve

vy
oo ipsgimeg e spepdasy ymedmuned S5 0%/_

‘Po0S SIYy4 1O 10| D

Bununsuos woJd} pajjoJsuos 29 pjnoys uaJapjiyo

"s2140[02 Aldw2 pup 'WNIpos {0} SUID4UOD

Ajrsow 41 °31nd 2s22y) uana pup sdsiud uJod

'sds142 umpuad ‘sdiyo oyoiod so Yons payJow

Y4 ui sdsiuo Jo sdiyo 1o ALa1don © aJp aJay|
sdsiu2 ao sdiys

“uoilJdod

3\ |jows D U1 1Ng 2[IYym D Ul 22u0 SIYL uaalb 2q upd

Azl ‘UoILDJZPOW Ul L1 102 04 U2JP|IYD Jo) 153]

S1 4T "UIWDLIA JO LUNOWD MO| D UIDLUuod Ajuo pup

10 10 tunowo yupdiubis v suiwiuod Ajjonsn 11
S2Id) Youad4

v

XXXVii



LR RN, PYTRPAEa L o T s P, o

UaJIp[Iyo INOA pue noA joq I10J apins
B SE Pasn a¢ SABM[B WEBD YoIUM UOT}BULIOJUT
[enuassa surpraoad Aq WOTID9[2S pooJ U0
BYFSUN e INoqe WXes] 07 P[>
ANOAT[0Bd] axaym s1 yorvoadde 1a1p-uopN

yopouddo 121p-uopN

Ve

N

“Aym Buimouy| 4noyiim 2wibau
511 M0||04 0} 2uo 5paau Ajuo 4pyi spooy jo 451| paziuobuo
uo y4im suaded pajuiad Ag papinb Ajuo si Buijaiq -

192442 JU245I5U02 © LNOYLIM SQNT PUD ||2Mm
SNI93G Aj[onsn 41 “1aIp 0 2dAL SIys YHIm ‘YIAIMOH *

ybram paonpau
& 52Ull4 UIDLI2D 4D pooy jo 5adAL M2 D Ajuo 4o3 »

¢4+21p D uo
ob o4 p|1Yy2 JNOA pa3sp Ju2A2 NOA 2ADH

v

XXXViii



uoiLod |Daw 10 371 2oNp2Y -
SHuIJp 21do|oa-ybly puo Buluioguod
-uobns 4o poagsul dagom uio)d judg —

Jnoinoyaq ui abuoys opy
'SpU2 121p J244D

pooy a1ojoo mo| bunta3jas —  ufiam snomadad o) udngad [[IM
H|1w 404 mo| Burapdaag — Y inq sso| yybram s1 auay |
U0ILo2|25 po0y Jayag - BuiLDINpa
2|52 oYUM UDIDWJD JUl Buipinody

Ayi|o2y D SpJDMOY 2400NP] - iéé "SISD] Way Lioys
abupys [panoinoyaq wazy buo D uo Buig2ip 41 pua pup LIDys

abounoouz o) saboys wi 51 ebuoyy « Aow awog 2wy paiyioeds v s

+2Ip-uoN 21q

buiyaip-uopN sA bulraiq

Ve

“Juawabouow

$yBram Jiays jo aa14020go ays BuluiwJaiap Ul 214510
puo 2|qIx2|} 2Jow 29 o} p|IY2 JnoA djay os|o pjnom 4T
"POO} U0 UCISIO2P J2442q D 2Xpw of A4ljiqodoo sp|iyo
JnoA Ul 4|nsau Ajjonjuana pjnom siy| '52|9045qo Aup

2004 04 2|qD 24 ||IM U2JP|IY2 JNOA pup NoA Uay4 ‘uaJp|iyo
JnoA y4im Jaysaboy paoiyooad pup judpa| anoy noA 4oy
uolLpwIo4uUl |[o PauiDb 2ADY NOA UIYM SS2|2YfdaAN
10442

2J0W 52JinbaJ pup awi4 2404 ||IM Yooouddo 421p-uop

XXXIX



Y @ deng

ANYd AHDYT AT YIA HHA

N
-

SpJeM € Blu®

ub|d buio3 AyijoaH

L AN

xI



Pali4 UDYL JIYLDJ URAD JO IADMOJITIW

Ul p2) 002 ‘PaM24s ‘PaLSD0OJ JDIW PUD U2X2IY) -
buiuip 2[1ym 204Ul UlDUIOW

04 A} pup ATIVQ 30IML POO4 SIyL 2oL -
y4moub pasupjoq o sdjay

puo Apoqg Ayi|oay o uiojuiow of juojdodwi si 4T -

Spoo4 Jaquy

Ve

Wi} [o2W
J241D u2A2 Jo Aubuny si p|IY2 JnoA Jaaauaym
}O0US SD U2XD4 4529 SIpoot 40 2dAL SIy] «
Aop Auan2
HWI| FNOYHM J 24D4 Of 2ADY UDJP[IYD JUNOA »
S|DJ2UIW PUD SUIWIDLIA Ul YOI »
JDBNS puD 404 40 JUJUOD MO| UIDLUOD JOY) SPOO »

Spoo4 U249

xli



ADI1LOVAd : UoILI2|2s pooS Ja4iag

/

meniegimen e sy Jmedsoned ssug e

Y d

2|q15034 4!
‘Ajiop 2ouo ua)oL 29 Ajuo pjnoys 4T -

3|q1ss0d
5D 4529 5D 20uab|Npul-J2A0 PloAYy -

'S|DJ2UIW PUD SUIWDLIA JO |[2A3)|
mo| v buiavy 2|1ym Jobns puo Lot ybiy
uiopuod Aay4 so spooj Ayijoayun -

Spood pay]

xlii



2[2J12 2Y4 0}
1X2U 2ZIS [p2W 2|qD4LINS 240W D N0 244/ 8

big/Aubw 00} S1 Huiys noA Joyi
250y} {N0 2|2JID "2ZIS [D2W 2yl 4D }00T L

""UOILDNUILUOD

Ve

uolyododaud pooy Jaiiaq © UMOP 2414

404 MO| puD A|ly4[oay
2Jouw vm;ﬂmu;m 40U 2J2M JDYL SPO0S N0 2|2U1D

Ty]

Spooj} 40 51| 4N0 Pass50.D
Y4 Of 4X3U 201040 POO4 J2442G Y4 UMOP 24IA\  E
29]0Yo
poob © 40U 24D 4OY4 SHULIP /SPO04 LNO 55049 7
‘poy42w uoisoaodaud pup 2z1s [pow
UMOP 240[ "J2UUIP /YOUN| /45D}02.q 4D PIWNSU0D
PIIY2 JnoA 4oy4 SHUIIP /SPO04 244 ||D 4N0 4517 T

30110V dd

L AN

xliii



= :Zttkr.l. u‘f?u—lﬁ'r n.) e

auop buiaqg si 4oy4 2buoyo
Auana Jog AppAl4isod Bunjuiy) e
Ajlwp v 50 Jaypaboy buiuiq -

'spoo4 paJ, buiAng 2onpau
pup spoos u22ub, 240w buiAng e

$21Q 44617 2134041

- U2Jp|1yo JnoA yiim uo|d
Buiyoa Ay4joay o buimo|jo4 =

*AqQ P|1Y2 unoA djay ubs noL
Y

Y d

meniegimen e sy Jmedsoned ssug o

) ﬂ@.a&m ups @m:@ﬁ __uEm D

‘¥3awaway
H2OM B|OYM YL U4

yooouddo siyL 2914004d ‘uasiDadY| 2ZIS

[D2UI J2||DWS D 2)DL PUD PO04 UO UOISIO2P
J2442q b Buyow Ady ‘App Buimo||o4 2y L
jyooouddo ja1p-uou o pasn isnl aADy NOA

INOLLYLLvdNO

xliv



‘|0ob unoA spuomoy paomJoy buimow uo daay noA
12A pup 2|9045q0 SIY} DWOIU2A0 04 JI0}}D JO
[o2p 40246 p saJINbad }T "}0OqG D 24D} 04 JO WIMS
0} J2Y42YMm JO 2210y2 2Y} U2AI6 240 NOA "J2Al
D S5042 04 JUDM NOA :2]dWDX2 404 "S2UNSD2W
puoAaq sAom 2o aday} ‘uanamop “2buoys
M2U D SPJDMO4 PJOMI0 S buissauboud wouy
noA Japuly AW Joy} $2|9D45G0 U240 24D 2424 |

j2bupy) UDH NOA

Spuali}
JI2y4 puo p|iys Jnol
Joj Janoda2|s v buiziuobup «
$}00qg 2I1Wo2
Jo sawpb ‘syooq BuiAng -
ydod 2y} Jo DWaUID
2Y4 04 p[1Yd Jnod Buiyo) =
:spJomad buinig «

2NUliuod

xlv



N

Azuow 10 40| D paNDs

2ADY NOA -2SN0Y YL Ul ${oDUs AyLD2ayun
OU 24D 2J3YL |DYL PJN5 2g "S2142004D
Ang o4 Yy paYy Jo) ssauzJomD Ybiy 2Dy
oym staquaw Apwoy Jayio 2boanoous
‘spoo) Ayyoay Ang noA oYL UIDLIaD 2g

NOILYNLIS/IWIL

TYITLTHD 24k SO UMouy J242q AL

YL 10 Juod) ul buioa Jg jJ4auuip JaplD
JO ZJ2ylowpupdb yum no a4 A3yl uaym
11 ST "{D2 0} SLUDM SADM[D P|IYy2 JNoA s20p
CRIRYMEURYMLWOYM LLIM LSd1] 2UNS 2HDYY

DUOJTAL Of SDINSDDW

1 2w

JoyoJaabiagad

YL Ul SHULIp
p24DUCGJDD 5335
puD uya4y Y4
o) 5200 plIyD Jano g

pool 10
qulut sADM|D /5231

. PIIY2 JN0 4
JBldiDg

O2J2A0 0 SaJNSDal

Adpssa22u 2yt pup uaJp|iyo JnoA Joj jpaw Ayijpay
0 buipinoad oy s2oupJpuly jo sajdwox2 aJo buimojjo) 2yl

_..\1 menigegimeng i syl Jmedsoed s e./.._
abuoys o) 2)qoun puo Ajiyyoayun
102 WYL 2PDU {DYM PUDLSIPUN SN01[[2G24WNAIUDY
0f Al w2yl ol yyoay s,pjiyo
0 smodyl/Adbup
JNoA Nogo suJa3uo2 JnoA ssaddxy .
spab ppiyo anog s
WooJp2q 2y Wods AL 2A0W2d
‘sawpb Jaygndwoo Aojd AL yosom oL
2W1L P2LD20]|D 5,P[IY2 JNOA 1314452
‘AL buiyosom 3iym 402 Lou og - AL
Ajuo paJup buuip/uayouy ayy buiyosom 2ym buyoy »
Ul {02 04 P[IY2 JNoA 4o 2|Nd D 2{DW -« wooJpaq 2ys ui buigog -
DUOITAL O STINSODWY B Jddog
A
4 L
TROD I IRG AT U, SRINETER] IR 0n SR

L AN

v

xlvi



i o nnsgimean e svmdms ymedsaned 351t @/
[Py °g

uaufeald) hjisaqQ pooypyyQ) ueishopy

Jl4sijoay
o|qoAdIYOY
a|qounsoayy
J14192dg

LHVINS, 29 P[ROYSs @

w09

xIvii



menigegimeny e sy ymedsed ssug o

'52141A1400 |021sAyd jo saboiupApo ayi
$NogqD PaWIojul 24 P|NOYS 2AILODUI 2JD OYM URJP|IYD =

"WaY4 24DAI40W 04 S4uadod Jiays

wouJ} spJom Buibounooua spaau uaJp|iyo ‘2|A45a41| J1ayl

2bubyo o) JuopJo ul ‘uelpeaNp2 |B3sAYd 3150q |PwJeS

Bups{3e| puS J[IyM SIY4 [[O SAIESBUl U22q 2ADY U2Jp|IY2

JI2Y4 uaym A[ISD2 SIA[25WIY4 WIO4SUDIL 0L 2|qD 2q
P|NOM U2JP|IY2 JI2y4 4DY4 DWNSSD LoU P|NOYS S4UdJpd =

UOI4LDAILOW

=00 inegimeg e (33edemsy ymedeawed s3ad e

N
1a119q] (a9 apdoad danoy,,

NNO TIVALLOW IM MOH

xIviii



menigegimeny e sy ymedsed ssug e

31I13ddY TOWULNOD Sd1aH

Winug YL 0L S|oUBlS SLIMSUD | -

(voIwamH?,
AddVH) SNIHJ4OQNS

ALIAILOV IVIISAHd

31T13ddV TOdLNOD -
_/

N

meniegimen e sy Jmedsoned ssug o

*

[ e

a
_ Juapijucd aJow pup Jabuouig

SLOd449 TVOIDOTOHDASd

sjjeuag

xlix



BuisioJaxa uaym saA|asiialys
LI9X3-43A0 04 Lou 3|ALs3}| AuDiuapas

YLIM U24p|IYs JoJ aAILDIdWI S) 4 “3)ALS3 L)
J21Y4|D3Y D SPJDMOL UOILDWIOSSUDULL 344 UT

uney T Jof 3@am/sApp £ buisiouaxa uoyi
J21502 51 So4NUIM Oz 404 3@amM/sABp 2 buisiouaxy -
:52buoyo |jowg .

.SNOISIDO3Q TVIDI43N3d
K}Z{E 'SIINVHI I1ALSIAIT M3d V.

,\, ———
sllg.....l._uﬂ.u.....lﬂ.u.ﬂ...-fl-fl_.ru "ﬂuﬂl.ﬁ.ﬂu p brmer bk S r S
LCHTEA 00 A1 3 UM ZO0) Yantl
001 JJ0 IAKE A SE 24D 01 AR |1, M.,
"UIES 1YBT2.: S520X2 Ju2n2ad
PUE 13121 urejurewu dj21 weo
sananoe [earsAyd 210w Suto(q ¢
-5 ﬁaﬁ:ﬁtwui#; ..-i:m.rl.i_..“
Wity B|qeuIER SjySu uoipnposday r
ey e & ,.—L:.UHML____WF H/.__HJ. EJ...H_&P_. .

- /




wmoo e izrag o ssndms) imodseancd ssag e

mcﬁn.w.mzoo

t?

sipys Buigquid

A «A.u...aﬂ.

SallAIY Alled

meniegimen e sy Jmedsoned ssug o

N




IPqeu

Lu GATRIG u‘f? 3 10 ? n.b il e

G400}

N

suods .
::c RGN u‘f?u._luﬁl. n.t sid e/
lwpo344
21qo4sD
9s10J8X3
W,




j CpUa}ul
SFns Ayt

LWIOD HI0ISUOOUED) A
wiosy aqeureyqo syybu uoipnpoud
By [euibug

i

B

Inoineyag Alejuspas

N

~
BT STHEE YN S URDIRSIOTFp-iER Eme

Lo
¢k W 0L 6 8 L 98 5§ ¥ © ¢

¥ . %
paseg-dnolo m

paseq-swWwoy

i}

AIAnoe paseq-dnoi8 snsian paseq
Aoy Yyum ¥31v3Iyo st ssuendwo)

L

0

pala|dion suoissag

%a)

(




B b G A A S MR AR I 21
{syuow) awn

(-}

el 8 F 0 o
i TA

Aunay eluspas pasealiag o
o n 0z 2

-

o

. gl m

....lull...llllllll W
.I.I.I.l.lllllllllll .D _‘I .IDT
Ao ledsAud paseasau &
&2

@

® 0 I

PIO SiesA £1-9 U=1pliyo
ul 1YS1ap Apog uo SaIANDY [B21SAUd Suisealou|
SA SalIANDY AlLluapas Suisealnaq 012217

N
-

vy
oo ipsgimeg e spepdasy ymedmuned S5 a/

||DU2A0 Ul }22M D Sunoy ] Jo Aop

D Jnoy 2> 04 (sawob Jaindwoo buiAo|d pub
AL buiyoiom) unolabyaq Aubiuapas 2onpay -

2jALs24)|

2A149D 240w D Ldopp o} wayl buibounoous

uoyl JNOIADY2G AJDLUZP3S S UaJp|Iyd
20NP2J 04 2A1422442 2JOW YONW S| LT -

JNOIAVHIE AJVIN3Q3S

v

liv



uznauad pup Jybiam uipuiow djz2y upo Auinigop [poisAyy

[0J4UOD BUOW Ul 34D PUD J243q |224 URJP|IYD ALY

NOISNTONOD

o °
s st o o |

L uiob pybiam ssaoxa

_/

N

-

meoilg H..m%.mﬁmﬁmrgﬁﬁﬁg_nn@
LT ERNES ] uoiuaMEIUl
[od3Uos) LjuoLu-g |DI3uos LIUoL-g
h'

SR S

LOD O=d

(smyy) Bumain p] ul sbueyp

—.|

— G

(zw/Bx) g w sbueyd
ua1p|Iys ul |INg parosduwl

01Spea| BUIMBIA UOISIAS|a]1 Bulsealsaq

0

L0
¢0
£0
¥0
S0
90
L0
80

_/

v



Ivi

‘Buiusow 2y} ul 24142ddo o «
Y002 40U PIp WOW «
"Addny o uT

¢4sopaug dig Aym

N

=72

v“E 13))2q ¢ vv_az

Juauwpal) hyisaqQ pooypyyQ uishiop

) 1 \
- Y @] ¥ 1l \ \
= . \ AT
s oo f A\
P < > \ / \
S ~7 A A
AN A J -




Ve

N
Y514 ALisago buispbauoul
Y+IM 24024402 LSDIN034q bulfos LopN-
(200210 +2 DW "S00Z 'ID 42 UUYDH-14s2) '£002
'Jo 12 bazqols 100z "Io 12 42AMQ 2002 |0 42 2||21n0g) ._.sm_ma
SS20X3 2ADY LSDIY024q dINS oym usdp|iy).
«Aep a3 Jo reowt yueyaodwr jJsow
oY) st IsEPrRRIy,,
_/
N

1SVHiv3ya 1v3 Aaus

2JNS 2DW $1 0p p|NoYs NoA Joym uayL
'JMOUJ2404 Y4 40 SADM|D pub "2Aonpoud
"JJ2|D 2q "LJIDWS Uiyl 0} 2|gD 2q SD ||2M
so Apnys o} Abuauz ybnoua 2n0y ‘|j2m Aop
24} 440 JIDES O) UUPIYD UNOA Jupm noAk 4T

¢Mouy) NOA ©oQ

Ivii



-

(43rmus) san=n Atpoqoim ayedn asoanys

+ 4+ + (mERmeD 3ETE 01 35000[3) WNET]

+ - L FYEI FIRIPAGOGIED

(moowmiE ) m3uny

1sepEag Swddogg

ONINIAT

ONINJOW

\

13A31 ¥VONS 8 TYWION

4s0]¥o2uq G

/

Iviii



‘doa|s a40}2q sunoy
{7 1SD2| 4D S1 J2UUIP U0} Wi} }S2q Y] *

'Sp00J P25s2204d 24D Y21ym

40 2wos ‘(pooJ sp1¥) s¥opus Ayijoayun

buiyo2 wou) wayl 2bounossip uba

41 5D suaqwaw Ajlwp4 yiim buluip uaym
|D2W J21YL|D2Y D }D2 UJP|IY2 JNOA 437«

Ve

spaau

AJdog21p JnoA pup su2Jp|iy> JnoA Aysiios

up2 1oy4 sjpaw 2Jupdadd o4 noA mojjp upa
sIy} 2snpo2q 2woy 4o buipoa Auy ‘2|qissod 4T .

S2U0 P2A0| Y4M sqo) da2y o}
2w} 1s2q 2y} s1 Ajlwp4 b sp Jaylaboy bulyo] «

s|paw Ajlwo

v
N

lix



S|2qp] pood ppay

Ve

"2ZIS Uol}i0d pup 221042 pooJ

SHNPO JI2Y4 UO UOLDAI2SGO- 4|25 P2MO||D

sIy4 2sNp22q 4ybram [pwuJou o 2aDY Ajlwiny
JI2yt ypm 5402 Ajpuanbauy oym uaupjiy

"SI jun Ajlwoy

D joym 4o 24n4o1d U02|2 D syoidap 4l sD

(buibuoj2qg o 2suzs b 2ApY) p2joio2.4ddp [224
04 u2dp|iy> s2bounosu2 Ajlwo} ym buiyo] «

AN

Ix



gEl g £ urapoug

{upgz)
Buiaszs Jad

t+ Busies pee) puggE G35 buadec

ol g B "oy

21 8 £ uiagcug

{uooz)
buiagas sad JURIJENRY

G Buses pio) CpOE -3 Busaeg

$onpoud 2wos 2y} JoJ

\_ SpPupJq LuaJa}4Ip ul sanjoA poo} buldodwo) )

-

gasEed spre say Bams pmap (Bgglsesnd ¢ ey Smaasg

-3durey= 310 J0 310 51 SULMOT[0f 3L
“NELONU PiE 3E1= J0 1USAT03 (801 30 DE1[US 3k TONETLIO] po0d

|2UDd UOIIDWUIOJUT POO 22G

~

IXi



EES)

Ve

AN

Juaiuca Jobns
s Buiaaas Yoo

iA23H2

{D4 P24DJniDs
|o4o L

Ixii



-uoou .~ov m H

Juauwpal) hyisaqQ pooypyyQ uishiop

{ , — [ \ ; \
\ ey | AR
\ . N\ A
P N / \
. ~ ~ | | \ \
S| \SEAL. =

Ixiii



uorstatadns eyuated jo Yoe] e
2mymo> pooj yun[ + pooyise], e
.Eoﬁﬂm Jo
POOYI[2YI[ 2SEIIOUT — SWOY I8 SIQIANDE “1anduod
‘AL - USIP[D SUOUIE S[AIS3I[ ATEIUSP2S o
(9007 ‘II"SWHN) p3[qnop 3soure
2APY BISAR[E]\ UI USIP[P SUOWIE 318l 4315290 »

SONSS|

N

Lmqeden s 98eanoous

pue 10adse sanisod oy uwo snnoyg

51211} PIOAY

AN

IXiv



Ly1anoe [eo1sAyd o
3uneq o

: JUSUIS3eUR)y

woﬂdﬂmﬂ ..mw.moﬁm— o
Juswageue 1YsioMm

N

To1eyaq YL Y3
uorssaxda(] o
W22152 J[25 @

PEY IV o
SOLIIY
3sBas(] 1182 AIUOIO) o
$212qE1(] °

11e3s A[Ie2 ue — [3[eay] [EOISAYJ o

SYSIY

AN

Ixv



uny = Pooj A[E3H e
UOTIEDOSSE A o

3unea 121e suod pue soxd 21 I e
3upnpau pue SuiSenoouy o

ardurexa {q Sunpea]
Sur2poi o

POUIS N Sulyoes]

Y d

AN

JUAWRSPURW [EMNOLARYRq O SPEI] JUSWRSEURTI 10308

JURWUOILAUR [E10S
JURUIUOIATR [ETSAY o
ASO[OISAT o

SJYENOY]

UOToWT »

s10)oe) Suneeii0)

Ixvi



anbrup) “sa pu2il e
[PPCN »

SOUSNJJUI [EDOS
UNJ JILM 2IEDOSSY o
PIEMY o

— 2UODINO POOL)

2OU2.LITD2I

jo Aarqeqoad g3n] —3uro0INo PoOE L INOLEY3
JnojAeyaqg suigelnoou

Ve

s2ouanbasuo’) o
IMOLEY2g o
JU2P20IUY o
UOTIOUN [EANOMEY2(] — SISATEUE [BUOTIOUTL] o
I01DE] 20UBURIUTE]Y »
10108] SULSEINOOUT o

: MOLAEY2( SUPUEISIAPU]

INFNFOVNVIA TVHNOIAVHEG

AN

Ixvii



syuamanmbal

1[EaY PULR / 3Unnol A[rep & awooaq 2] ut 2on0e1d {yi[eay{1a] »
UOTJEZLIET[IE]

quaysrund = [ presal = {fiEeH
WONEZI[EI2UaS [EIUSTUILIIST] »

sonoexd AfI[eay € 10] ISPUILAI PUE USIS »
UOIJEZI[213US [EIISSe]) o

oM .
[PPOTN =

uollewJosuen
|eJnolAeyaq pue Jsjoeleyn

Ve

SSIAPY »

a3anud [epads Supnpay .

MO IUWL]

UOOD21I00 1I2A0) »

(UomezLIBT[TIIE]) S25BIS UL INOLPY2( SUMILIO] o
IMOLEY2(] P2JISIPUN SUISUEY)) o

MOLAEY2q PAIIS2P 01 SPIEMAT SUIALD)

POUISIA UOLEJSUIPO |EINOIAEYSY

AN

Ixviii



&mvﬂ vf mi.&w S

Juauwpal) hyisaqQ pooypyyQ ueistiop

= - \ AT

¢ \ N \ J \

> v  § 4 \
— - - R . e -

N

| LYIYD - UONEULIGye [EDOS o
sd21s Asea pue [[ewus LW 118G o

a[A1s2yT]
Aa[eay 10] 2prinie 2a0s0d PUE 20U2PUED J[25 236IN00UT o
2[AIS2JT] AI[E2Y JO S2ERIUBAPE PUE [2POT 111 21BDOSSY o
SSIUI[PU=LL] »
UNJ [ILM UOTIUIIE 120) o

uonewlolsuel] |eiN0IARYaQ pue 1aloeleyn

e

IXix



JUOTENIIS
STY3 U [203 5 P[P INOA STIPYA ; MOU 3YELL PP
oA Supeywqoad renon.aed a3 st1eyA -- sIoLEY2q

[e0Z pue wr2[qoad 213 Surdjoads 1o uonmga(1 (q) «

"A[2Am02Jf2

ILM J[E2P 2q UED 4211 INQ ‘IYST24 § PO INOA
Surseuew jo 1.1ed [ewiou e 2.0e sw[qoa ] -- (2anoadsiad

surdoo 21eudoxdde ue Surdopasp) uonejuati(y (B) o

|lapow SUIA|0S-W|q0.d

Ve

“sroTARyaq yd[21-uou SUNEmEUXa pue S10TARyaq nyday
Surpiemal pue ‘siotieyaq areudordde Smseanur 0] 21ngLiuos s

PIL4 128 [[IE B SUrUea] ‘siolieyaq 21enidoadde Suniofuraa 1e Surjoo] »
‘S[e0s 2[qeralype Sunlas pue ‘uejd a[qeucsead e SUIMLIO]

*suonydwmsse pue suonidaoiad onsiea Sundope o1 pliyp 212 SuLlq «
-suonyeioadia

137/ s1y pue suondumnsse *sJ31[2q ‘S1YSNoyl Py 311 sSSP »
"SI0LARYa( SULIpom UL

JSISSE pUE ‘S[205 I[qRAIIYDE 135 ‘§JA1[2q PUE S3PMINIE § P[IYD U0 SUISTDO] »

‘uotzsazdep 10 “UaTMUR ‘252.021p 1021100 210U 10 23305 «
;asde[a1 Jo s35MED 211 2T 1B AN .

"SI0OTAEY=C PO Jo ._H__u_.m.._.._UH..uH_.u_.m <1 E 5 paIUl=2p st | Mm._u.ﬁ.m._mh__ -

asdejay

AN

Ixx



“30UAEnpur pue uoneldwa] 0] FUIP[RLL 10] PIIYD L SIWE[]
puE ‘ssoupnyurs s A1saqo sajenba uaggo Yo Atengesos
USIET AL [BRP 252¢0 20 1B 590U pue [eyurwspnl 2q jou 4
“[ESY WMO I 10 A[iqisuodsal e
waty djay 324 Py Inos Jureq jou 0} stjutod [EQUSSD Y] ¢

:_mmM_UD..HﬁH

WHH.:HHNMA M_Hﬁu .w._u_ u:.HmnM ST mm_vﬁdumﬁuﬂ WHH%E:

M.h.wn*t.w&.wi

Ve

JSYI0A T JT MOUY NOA [[Lit MO PUE AN} 0 SUIO3
noi 21e ued uonnjos 18 -- (SSIUANIIPD 531 SUNEN[EAD PUE
wepd e yno Surin ‘-3°1) uonenesg pue uoneiuwR(duy () o

ssuondo Imod Jo yoes Jo saouanbasucd wia-suo] pue
-110Ts A[3Y1] 20 208 ey -- (suondo JUIagp jo sawosino
21qeqoad 2 Sunedonue 2-1) Suney vosp2Q (P) «

uonnjes

2AD3R ue SuIdo[IAap JO SDOURYD INOL 12J8313 ) 13pIsuod
noi suonn[os [qEsod Jo 3Uel [ 121813 ] -- (SUODN[oS
[enu2jod SUMIIOISUTElq ©'2°T) S2ANEWIA)[Y JO UOHEIUWAD) (D) o

AN

Ixxi



Ixxii

ssdeq yum suido)

N

DTSN
0} U=)ST]

..H.m...waHﬁm = LLIEL)

o1 ® %P1y

E .m.ﬂmr_... m_...Hm_D_m E .._mNT“—

j[Enuey PEEET]
STy [, PesY 1moX ysnig

sune3 0} sanIARdY a|qnRedwodu]

AN




"§00q 10 (JA(] M2U B P[IYD INoA ANg ‘1s0] spunod

€ 351y 20 I2)JE 10 BURe2 AU JO {2 ISIY 2R Jo PUR P

1e ‘sajdwrexa 1og ‘s[P0S WILIA1UI S3[IEAI B[S,/ UIYM
PI'Y2 1noL 10} spiesal PooJuUOU WS U0 IPIIA(]

“J1 0] ¥OUs PUE WA J[PUEY 01 SUI0S 31 NOA MOT DUBAPE UL
wed 1o ‘s 25OTR 10] SUOIRLSIP 10 sAQLANIE 1o ueld o}
ALl Ajred APPIRIIQ 1 JBAIAA0 0] AJAHI] JSOUL 2024 UM W)
¥ SB[ 2UOAI2AT "s@2101d pooj Jood ayew 0} parduws)
PIIY2 IN0A MOUY NOA 3I2YM SSUITPUNOLINS PIOAY o

Ve

"$2U0 10od U} U2)J0 2ICUIL S2010TD POOE 2yew 0} sundurajge
INOQE § 31 IIET “IWD} 21 [[B $20107D 10apad SUn{ew 4JoA
10U $20P [O0U0D A3\, “§Ien U0 ¥deq 133 3 Ued s /3]
WA ] US20P sInoylom maj e suddryg Aqunoe [easagd
L 20 sploy Jures 2y ] “wefd 12y /ST JO 3521 AU DUN[JU
20101 100d JeM 121 3, UOP INg ‘20101D 100d B IPEW 20 /3]
1e 3d200y "dn 2413 1sn( pnoys 2ys /21 181 pUE [0.0UOD
ST 18 2INJIE] B ST 3[S /20 UL ] US20P I ‘SUNEIIIA0
I3[ /STY [Te3aM2 o3 s3dimalye 24s /37 I [18] 20UO PIIY2

mod J] "393gaad 3, ust ays /31 JT P[IYD INOA SWE[q I, UO(T »

AN

Ixxiii



TVOD IT¥VINS I2quawal | -aamod Siq,
311 uey] I2YIEd Is9Y] UO SNIOJ PUE S[E0S [[ELus 135 o

"YOBUS B I0] ALSUNY

3IE 431 U PP o4 o) seadde 1oy 1o ‘sauppnd 1o

sapisdod 220-1e2n0s ‘IeENs PIPPE INOYILY BOJI0D JURISUT ‘1LY

‘JInSoA pue 25330 JBJ-MO[ SE Yons ‘[ se [qeqese suondo

121y Jo Aquapd 24eq 03 12310] 3 UOp Ing pued pue sdip

23] SYIBUS UONLONU-MO] ‘ILIO[EI-TSIY [ Jo PLI 135 "SPOO)
Aqiesy Y Jolesasuaged pue Anued Jnok Yoo01§ o

Ixxiv






Post pilot semi structured questionnaire

1.

In general how did you feel about the program - overall impression?

. Your expectations before the start

. How did it compare with your expectations? Worse or better?

. How did you find the written materials?

. Goal setting was it useful / difficult?

. Diary keeping was it helpful / easy to do?

. Did rewards help you to meet your goals?

. Number of sessions, were they easy to attend / too many / too few?
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ABSTRACT

Introduction: The present study describes a randomised controlled trial (RCT)
based on a novel, generalisable intervention for childhood obesity, comparing
the intervention with a no-treatment control group. Method: The Malaysian
Childhood Obesity Treatment Trial (MASCOT) was a single-blind RCT of a
dietetic treatment for childhood obesity in children of primary school age (7 to
11 years old) in Kuala Lumpur, Malaysia. The MASCOT comprising eight sessions,
of an 8-hour family-centred group treatment programme is described, based on
behavioural change techniques. The study sample was characterised by BMI z-
score, health related quality of life reported by participants and their parents
(PedsQL questionnaire), objectively measured habitual physical activity and
sedentary behaviour (Actigraph accelerometry) Results: The MASCOT sample
of 107 children was characterised by a low quality of life, mean total score on
PedsQL 67.7 (4.5) as reported by the children, and 66.0 (16.4) as reported by their
parents. The children spent, on average, 89% of their waking day on sedentary
activity, and 1% of the day in moderate-vigorous intensity physical activity,
equivalent to only around 8 minutes/day. Conclusion: Obese children in the
MASCOT study had an impaired quality of life, high levels of sedentary behaviour
and very low levels of physical activity.

Keywords: BMI, childhood obesity, obesity treatment, physical activity, quality
of life, sedentary behaviour

INTRODUCTION

Approximately 75% of all obese children live
in low-middle income countries (Kipping,
Jago & Lawlor, 2008). While obesity is a
public health problem which requires
preventive measures, treatment for those
already obese is urgently required. A recent
systematic review reported that most
treatment randomised controlled trials

(RCTs) for childhood obesity were from the
USA (56%), Europe (22%), South America or
Middle East (9%) and Australia (7%)
(Luttikhuis et al., 2009), leaving doubts over
generalisability of the published literature
on obesity treatment to low-middle income
countries.

There has been considerable progress in
the development of treatment for childhood
obesity giving rise toa number of promising

" Correspondence author: Ruzita Abd Talib; Email: rzt@medic.ukm.my
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strategies for the successful management of
childhood obesity (Epstein et al., 1994;
Savoye et al., 2007). Recent systematic reviews
(Luttikhuis et al., 2009) and clinical
management guidelines (NICE, 2006; ADA,
2006) have described what behaviours to
target for change (diet, physical activity and
sedentary behaviour). However, practitioners
and researchers need guidance on how to
encourage behavioral change in the form of
published treatment programmes (Hughes
et al., 2008). Evidence-based-literature
descriptions of treatment programmes for
childhood obesity are scarce, and only a few
describe interventions which are simple and
readily generalisable (Stewart et al., 2005;
Nowicka, Pietrobelli & Flodmark, 2007) and
none of these have been written with low-
middle income countries in mind. There is
therefore a need for practical guidance as to
how to implement current evidence-based
recommendations for childhood obesity
treatment in low- and middle-income
countries.

There is a lack of evidence on important
variables such as quality of life, objectively
measured physical activity and sedentary
behaviour in obese children. The present
study therefore aims to describe a behavioral,
family-centred, group based treatment
programme for childhood obesity in
Malaysia - the MASCOT (Malaysian
Childhood Obesity Treatment (www.control
led-trials.com/ISRCTN14241825), that is,
evidence-based recommendations of recent
systematic reviews and clinical guidelines
that need to be put into practice. A second
aim is to characterise the MASCOT sample
for quality of life, objectively measured
habitual physical activity and sedentary
behaviour, and other characteristics.

RATIONALE FORMASCOT
TREATMENT PROGRAMME

The development of the treatment
programme was based on an adaptation of
guidelines to the Malaysia setting. The
MASCOT treatment focuses on change in the

three key behaviours recommended as the
principal targets of obesity treatment in
recent systematic reviews of childhood
obesity treatment (Luttikhuis et al., 2009) and
evidence based clinical guidelines on
childhood obesity treatment (NICE, 2006;
ADA, 2006) such as reductions in sedentary
behaviour, particularly screen-time,
increases in physical activity and changes
in diet. Parents are targeted as the main
agents of lifestyle change, as recommended
by recent systematic reviews and clinical
guidelines and Golan, Kaufman & Shahar
(2006).

Itis felt that an eight-session intervention
(with a total dose of patient contact of around
eight hours) delivered by a dietitian/
nutritionist to groups of parents would be
more generalisable than the more intense
and longer duration interventions which
have been described in the US (Savoye et al.,
2007), many of which require much greater
patient contact over a much longer period.

The MASCQOT treatment is intended as
a family-centred approach based on a
heavily adapted version of treatments used
in two recent RCTs for childhood obesity
treatment (Savoye et al., 2007; Hughes et al.,
2008). The intervention is underpinned by
two well recognised theories of behavioral
change: the transtheoretical model
(Prochaska & DiClemente, 1986) and the
social cognitive theory (Newman, Steed &
Mulligan, 2004). Various behavioral change
techniques were employed in the MASCOT
trial intervention in order to (i) assist the
parent and child in raising their awareness
of their lifestyle; (ii) help them focus on the
aspects of their lifestyle which require
changes; (iii) motivate the child and family
to make lifestyle changes; and (iv) help the
child and family monitor those changes. The
behavioural change techniques used
include assessing readiness to change, self-
monitoring, goal-setting, rewards and
contracting, problem-solving, and
preventing relapse (Stewart et al., 2005).

The content and timing of treatment
sessions are described in Table 1. There were
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four groups, each consisting of thirteen
children and their parents. Treatment
sessions were directed at parents only and
were facilitated largely by a dietician (eight
hours) with some input from a psychologist.

Concurrently, while their parents were
participating in the treatment sessions,
children in the MASCOT intervention group
participated in a physical activity class
facilitated by an exercise physiologist. The
MASCOT intervention also focused on
physical activity and sedentary behaviour
in the sessions directed at the parents (Table
1); goals were set in relation to physical
activity and sedentary behaviour.

The intervention used a simplified
‘Traffic Light Diet’ in order to teach parents
and subsequently their children the foods
that should be avoided/reduced and which
could be consumed freely (Stewart et al.,
2005). The MASCOT nutrition education
content (Table 1) also included teaching the
concepts of energy balance, and appropriate
food label reading, and encouragement
towards more modest portion sizes.

MASCOT Treatment Programme is
described here to facilitate its application in
obesity treatment trials in Malaysia.

METHODOLOGY

Study Participants

A list of 136 government-owned-primary
schools in Kuala Lumpur was obtained from
the Kuala Lumpur Federal Territory
Education Department. From these 136
schools, 10 schools were selected randomly.
Schoolchildren were then screened to
determine if they had a BMI >95th percentile
for age and sex relative to the US Center for
Disease Control 2000 reference, a definition
used for classification of obese children
(http://'www.cdc.gov/growthcharts). Other
inclusion criteria were children aged 7-11
years old and with at least one parent willing
to take part in the study. Children were
excluded if they had an obvious underlying
medical cause of obesity, or had serious co-

morbidity. In total, 107 children met the
inclusion criteria and agreed to participate
in the study; 52 subjects were randomised to
receive the treatment and 55 to the no-
treatment control group.

The study was approved by the Medical
Research & Ethics Committee, Faculty of
Medicine, Universiti Kebangsaan Malaysia,
Kuala Lumpur. The parents and children
provided informed written consent to take
part in the study.

Sample size, power, and statistical analysis

The present study was powered using BMI
data from the Scottish Childhood Obesity
Treatment Trial (SCOTT) RCT (Hughes et al.,
2008). With a difference in the change in BMI
z-score of -0.25 at six months between groups
and the SD of the change in BMI z score of
0.21, giving a delta of 1.15, a sample size of
around 30 children per arm at 6 months
would give 90% power at the 0.05
significance level. It was intended that
around 100 children would enter the trial to
allow for sample attrition during the 6-
month study.

Data were analysed using SPSS version
14.0. All the data are reported as mean and
standard deviation as they were normally
distributed.

Anthropometric measurements

The child’s height was measured using the
Leicester height measure with socks and
shoes removed. To ensure accuracy of
measurements, height was measured 2-3
times for each subject and the mean was
recorded. Height was measured to the
nearest lmm. The child’'s weight was
measured using a TANITA with children
lightly clothed and without shoes. Again,
height was measured 2-3 times for each
subject and the mean was recorded to ensure
accuracy. Weight was measured to the
nearest 0.1 kg.

Weight status was expressed as BMI z-
scores calculated relative to US 2000 CDC

XX




The Malaysian Childhood Obesity Treatment Trial (MASCOT) 233

BMI for age reference data (http://
www.cdc.gov/growthcharts).

Habitual physical activity

In the MASCOT study, habitual physical
activity and sedentary behaviour were
measured objectively over five days at
baseline using a MTI GTIM accelerometer
(MTI, Pensacola, Florida). Participants were
instructed to wear the accelerometer on a
waist belt as described previously (Reilly et
al., 2008). The accelerometers were set to
record activity in one-minute epochs;
accelerometry counts per minute (cpm) were
used as a measure of total volume of physical
activity (Reilly et al., 2008). Habitual physical
activity data were also summarised as
percentage of the time spent in sedentary
light intensity physical activity and moderate
to vigorous intensity physical activity
(MVPA) — these constructs were determined
from the accelerometer output by use of
empirically determined cut-off points based
on previous paediatric validation
studies(Reilly et al., 2008). The cut off points
used in the present study were as follows:
<1100 cpm (sedentary behaviour) (Reilly et
al., 2003); 1100-3200 cpm (light intensity
activity) (Reilly et al., 2008); >3200cpm
(MVPA) (Reilly etal., 2008).

Health-related quality of life (QoL)

Health related QoL was measured using the
Paediatric Quality of Life Inventory (UK)
version 4.0 (PedsQL ™ 4.0), translated into
Malay. The PedsQL was chosen due to its
ability to provide parent-proxy and child
sell-report measures and the evidence thatit
is both valid and reliable (Varni, Burnwinkle
& Seid, 2006). In brief, the PedsQL is both a
child self-report and a parent proxy-report
scale consisting of 23 items in four domains:
physical, emotional, social and school
functioning. The physical domain consists
of 8 items, emotional domain of 5 items, social
domain of 5 items and the school-
functioning domain of 5 items. This measure

was scored as described previously (Varni
et al., 2006) using a five-point scale (0 = never;
1 = almost never; 2 = sometimes; 3 = often; 4
= always). Items were reverse-scored and
linearly transformed to a 0-100 scale (0=100,
1=75, 2=50, 3= 25, 4=0), so that higher scores
indicate better QoL (Varni et al., 2006). A
total scale score, from all 23 items, was
calculated to provide an overall measure of
the QoL (Varni et al., 2006), and two sub-
domains were also calculated from
composites of the 23 items, that is, a physical
QoL and psychosocial sub-scale (2,5).

RESULTS

Characteristics of participants

The sample consisted of 107 children, 54
boys and 53 girls, with the mean age of the
study sample being 9.8 (SD 1.5) years.

Anthropometry of study participants

The anthropometric characteristics of the
study participants are givenin Table 2. The
mean BMI z-score relative to US-CDC
reference data was 2.9+0.6kg/m? Mean
height’s score relative to US-CDC reference
data was 0.5 (SD0.9).

Objectively measured habitual physical
activity and sedentary behaviour of study
participants

Data on objectively measured habitual
physical activity and sedentary behaviour
are shown in Table 2. For habitual physical
activity and sedentary behaviour, 20 data
points were missing due to accelerometer
failure, or poor compliance with the
accelerometry protocol, and therefore only
87 data points are presented from the 107
study participants. The proportion of
monitored time spent in sedentary
behaviour was high in both groups, at
around 89% of the waking day time, or about
12 waking hours of the day. Participation in
moderate to vigorous physical activity was
extremely low in both groups at an average
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Table 2. Baseline characteristics of children (mean and SD) enrolled in the MASCOT trial

Characteristics Full Sample Treatment Group Control
group
Male/Female 54/53 28/24 26/29
Age 9.8(1.5) 9.7(1.4) 9.9(1.6)
Anthropometric measurements
Height (cm) 140.0(10.2) 139.6(9.8) 140.3(10.7)
Height z-score! 0.5(0.9) 0.5(0.9) 0.4(1.0)
Weight (kg) 53.9(13.1) 54.5(12.1) 54.6(14.0)
Weight z-score 2.5(0.7) 2.6(0.6) 2.5(0.8)
BMI (kg/m2) 27.8(5.5) 27.6(3.4) 28.0(7.0)
BMI z-score! 2.9(0.6) 3.0(0.5) 2.9(0.6)
Habitual Physical Activity (n=87)
% monitored daytime:
Total activity (cpm) 387(140) 335(144) 365(143)
Sedentary Behavior 89.1(4.5) 88.5(4.5) 80.8(4.4)
Light Intensity Activity 9.6(4.7) 10.3(4.7) 8.8(4.7)
MVPA 1.0(1.0) 0.9(0.8) 1.0(1.1)
Quality of Life?
Psychosocial scale : Child 66.9(15.3 66.2(15.3) 67.3(15.4)
: Parent 65.7(16.3 65.2(15.5) 66.2(17.1)
Physical scale : Child 70.0(18.6 70.2(16.5) 69.9(20.6)
- Parent 65.6(19.7 64.7(19.8) 66.5(19.9)
Total score : Child 67.7(14.5 67.6(13.6) 67.8(15.4)
: Parent 66.0(16.4 65.1(15.7) 66.9(17.2)

! Relative to US CDC reference 2000;

of 1% of monitored time during the day,
equivalent to about 8 minutes per day, on
average.

Health related quality of life of study
participants

Health related quality of life data are given
in Table 2. Mean total score based on child
self-report was 67.7 (SD 14.5), and mean total
score based on parent-proxy report was 66.0
(SD 16.4). Overall, the HRQOL scores for the
child self-report and parent proxy report
were low. There were no significant
differences between parent and child reports
for total scores.

DISCUSSION
This study is the first to describe a protocol

for the treatment of childhood obesity in
Malaysia, and, to our knowledge, is the first

description of a treatment protocol intended
for any setting outside the western world,
based on a recent systematic review
(Luttikhuis et al., 2009). The study is also the
first quantitative characterisation of quality
of life, and of objectively measured habitual
physical activity and sedentary behaviour
among obese children outside the western
world.

Objectively measured physical activity
was very low among obese children,
averaging only around 8 minutes per day.
Achieving the clinical and public health
target for MVPA suggested by childhood
obesity treatment guidelines of 60 minutes
per day is therefore likely to be extremely
difficult. Future treatment interventions will
therefore need large effects to get obese
children to recommended levels of physical
activity. The results of the present study are
similar to a recent study that used objective
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methods to measure physical activity and
sedentary behaviour of obese children. Very
low levels of objectively measured physical
activity and very high levels of objectively
measured sedentary behaviour may be very
common among obese children (Hughes ef
al., 2006).

The present study also suggests that
quality of life is low among obese children
in Malaysia. For quality of life, the child self-
reported total scale score for the sample of
the present study of 67.7 (14.5), was below
the score reported by Varni, Seid & Curtin
(2001) for chronically ill children, mean 77.2
(15.5). Parents reported mean total score was
also below the Varni et al. (2001) score for
chronically sick children, mean 74.2 (18.4).
The scores of both the children and the
parents for QOL in the present study were
therefore down in the range for children
with serious chronic disease. The present
study was also consistent with results
reported by Hughes et al. (2007) that showed
that both children and parents in a UK
childhood obesity treatment trial reported
quality of life down in the range of
chronically sick children using the same
PedsQL method. The results of this study
suggest that impaired quality of life among
obese children is not unique to the western
world.

The main strength of this study is its
novelty - no studies of this kind have been
undertaken in Malaysia. The treatment
programme which is described should be
generalisable, and therefore might be suitable
for inclusion in current treatment service
delivery models within the Malaysian
public healthcare system, and elsewhere.
Systematic reviews have suggested that
longer and more intensive treatment
programmes might produce greater
improvements in weight status, but such
interventions are much less likely to be
practical. The efficacy of the MASCOT
treatment programme which is described
here is not conclusive as the study is on-
going and further results will be published

separately. However, attendance /adherence
to the treatment intervention was fairly
similar to that described in studies of
childhood obesity treatment in the West
which suggests that the treatment is
practical in Malaysia.

CONCLUSION

In conclusion, obese children in Malaysia
have an impaired quality of life, high level
of sedentary behaviour and very low level of
physical activity. Additionally, the description
given of a novel treatment programme which
is based on systematic reviews and clinical
management guidelines for childhood
obesity will strengthen childhood obesity
management in Malaysia.
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Randomized controlled trial of a good practice approach to treatment
of childhood obesity in Malaysia: Malaysian Childhood Obesity
Treatment Trial (MASCOT)
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Abstract

Context. Few randomized controlled trials (RCTs) of interventions for the treatment of childhood obesity have taken place
outside the Western world. Asm. To test whether a good practice intervention for the treatment of childhood obesity would
have a greater impact on weight status and other outcomes than a control condition in Kuala Lumpur, Malaysia. Methods.
Assessor-blinded RCT of a treatment intervention in 107 obese 7- to 11-year olds. The intervention was relatively low inten-
sity (8 hours contact over 26 weeks, group based), aiming to change child sedentary behavior, physical activity, and diet using
behavior change counselling. Outcomes were measured at baseline and six months after the start of the intervention. Primary
outcome was BMI z-score, other outcomes were weight change, health-related quality of life (Peds QL), objectively measured
physical activity and sedentary behavior (Actigraph accelerometry over 5 days). Results. The intervention had no significant
effect on BMI z score relative to control. Weight gain was reduced significantly in the intervention group compared to the
control group (+1.5 kg vs. +3.5 kg, respectively, -test p < 0.01). Changes in health-related quality of life and objectively
measured physical activity and sedentary behavior favored the intervention group. Conclusions. Treatment was associated with
reduced rate of weight gain, and improvements in physical activity and quality of life. More substantial benefits may require
longer term and more intensive interventions which aim for more substantive lifestyle changes.

Key words: Obesity, overweight, children, treatment, BMI, randomized controlled trial

Introduction Despite the importance of treatment interven-
tions for childhood obesity, recent systematic reviews

Prevalence of childhood obesity has increased rapidly ’ .
have found almost no evidence on treatment inter-

in Malaysia in recent vears (1,2) as in much of the - 3
rest of the world (3,4). While prevention strategies ventions outside the developed WF’rld (9-11). Spe-
for obesity are paramount, systematic reviews have cifically, the recent Cochrane review (9) found no
concluded that most preventive interventions have eligible randomized controlled trials (RCT) of treat-

had limited impact (5,6). Childhood obesity has a
large number of short- and long-term co-morbidities
(7), and there is an ever-greater need to offer weight
management interventions (8). In addition, success-
ful treatment of childhood obesity might be useful as
secondary prevention, by reducing the impact of
childhood obesity on obesity and its co-morbidities
later in life (8).

ment interventions from the developing world, with
the exception of one single study from China. As a
result, the generalizability of the existing evidence
base on treatment of childhood obesity to much of
the world is questionable. The primary aim of the
present study was therefore to test the hypothesis
that a ‘good practice’ intervention for the treatment
of childhood obesity in Kuala Lumpur, Malaysia,
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would have a greater effect on primary and second-
ary outcomes than allocation to a control group.

Methods
Participants

The study was conducted at the National University
of Malaysia, (UKM), Kuala Lumpur, during 2009.
For entry into the study, children aged 7-11 years
had to be obese (BMI above the 95th percentile
relative to US reference data) (12), and have at least
one parent who perceived their child’s weight status
as a problem and were willing to attend the interven-
tion described below. The perception that child
weight status was a problem was considered impor-
tant to obtaining a sample which was receptive to
treatment, and sufficiently motivated to attend treat-
ment and measurement sessions. Children were
excluded if they had serious co-morbidity requiring
treatment. Children were recruited from their pri-
mary schools after BMI screening conducted by one
of the researchers (SWW). Ethical approval was
obtained from the UKM (FF-255-2008), and writ-
ten informed consent was obtained from both par-
ents and children.

Randomization and allocation concealment

Participating children attended a research clinic
where all baseline measures (see below) were taken,
then assigned a unique study code prior to random
allocation into treatment or control group. To ensure
concealment of allocation, codes were sent electron-
ically to a statstician (JHM) who produced a com-
puter generated randomization list which allocated
participants to intervention or control group so that
groups were balanced in blocks of 20. The statistician
informed the researchers responsible for delivering
the intervention (HNH, LN) of the allocation, and
families were invited to intervention or waiting list
control groups as appropriate.

Intervention

In brief, the intervention was intended as a relatively
low intensity (8 sessions, 8-hour contact time, deliv-
ered as group sessions) program, delivered over a
26-week period largely by a dietician (HH) who led
every session. Input from a clinical psychologist (LN)
supported the work of the dietician outside treatment
sessions, and provided support to parents directly
during one session. This input helped ensure that the
program remained parent-centred and the psycholo-
gist advised on decisional balance, self-monitoring,
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goal setting, contracting, use of rewards, and relapse
prevention. The dietician and psychologist had lim-
ited experience of childhood obesity management
prior to the trial. The program was adapted from the
Scottish Childhood Obesity TreatmentTrial (SCOTT)
(13).The treatment program involved greater contact
time than SCOTT and was delivered as a group
intervention targeting the parents only, unlike SCOTT
(13,14). Modifications to the ‘SCOTT” treatment
program were made in order to use the parents as the
main agents of change, a successful approach in some
studies (9,15), and because group sessions were less
expensive. The first four sessions were held every
2 weeks and the next four every month for 4 months.
There were four groups, each consisting of 13 parents
(52 parents in total, 47 mothers, five fathers). Parents
were provided with treatment materials that were
adapted from those used in the SCOTT (13,14) and
Bright Bodies (16) childhood obesity treatment RCT.
The content of each session is outlined in Table I.

The intervention is described here as a ‘good prac-
tice’ intervention because it was parent-centred
(13,14,17), focused on changing the behaviors recom-
mended in recent evidence based management guide-
lines (11,18-21) for the treatment of childhood obesity
(sedentary behavior, particularly TV viewing; diet,
using a modified version of the ‘traffic light diet’ system
(13,14; and physical activity (11,18-21), and used a
variety of behavior change techniques which are
grounded in models of behavior change, particularly
the trans-theoretical model and social cognitive theory
(13,14,17). These behavior change techniques were
applied to all three of the targeted behaviors during
parent-only intervention sessions, and consisted of: (i)
exploration of the pros and cons of changes in diet,
physical activity, and sedentary behavior; (i) explora-
tion of motivation to change diet, physical activity, and
sedentary behavior; (iii) self-monitoring of sedentary
behavior (recording of screen time in diaries), diet, and
physical activity (recording of walking, sport, and phys-
ically active play in a diary); (iv) identifying the main
barriers to behavior change and problem solving in
relation to these barriers; (v) goal setting in relation to
diet, physical activity, and sedentary behavior and
behavioral contracting; (vi) use of appropriate rewards
for achieving diet goals, physical activity goals, and
sedentary behavior goals; and (vii) relapse prevention.
During the eight intervention sessions directed at par-
ents, participating children attended a physical activity
session led by an exercise instructor (RA).

Control group

Children who were allocated randomly to the control
group did not receive treatment until at least six
months had elapsed, after the study had ended.

RIGHTS LI N

XXVi




e6d S W Wafaeral

Table I. Components of the Malaysian Childhood Obesity Treatment Trial (MASCOT) treatment program.

Session Topic Contents

Behavioural change technique(s) Week

1 Wake up call Risks of obesity

The pros and cons of weight management

Readiness to change

Readiness to change and 1-2
Decisional balance

2 Eat well, be well Energy balance Goal setting, Contracting and 3-4
Healthy eating plan-traffic light rewards
Food composition Self-monitoring

3 Be active! Increase physical activity Goal setting, Contracting and 5-6
Decreasing sedentary behavior rewards

Self-monitoring

4 Better eating Family meals Problem-solving 7-8
Fast food/snacks Self-monitoring
Label reading

5 Parenting Parenting skills Problem-solving 11-12
How to be a good role model? Self-monitoring
Dealing with stress

6 Let’s cook together Making foods together 15-16
How to modify food in a healthy way

7 Problem solving; relapse ~ Understanding relapse Problem-solving 10-20

prevention How to improve current diet and physical activity Preventing relapse

Tips maintaining a successful routine

8 Long-term goals; Sharing tips with other parents Goal setting, Contracting and 23-24

relapse prevention Long-term goal setting

rewards

Outcome measures and blinding

Outcome measures were made at baseline and again
at six months (25-27 weeks) after the start of the
intervention by the same trained researcher (SWW)
who was blinded to group allocation and was not
involved in delivery of the treatment program. In the
absence of Malaysian reference data for BMI for age,
the primary study outcome measure was BMI z-score
calculated relative to US CDC 2000 BMI for age
reference data (12, see also www.cdc.gov/growth-
charts). Weight was measured to 0.1 kg in light indoor
clothing with children not wearing shoes, and height
was measured to 0.1 cm with a portable stadiometer
(Leicester Height Measure, SECA, UK) and chil-
dren not wearing shoes.

A number of secondary outcomes were also
measured. Habitual physical activity and sedentary
behavior were measured objectively (22,23) over five
days—during the waking hours — at baseline and
follow-up using a CSA/MTI GT1M accelerometer
(The Actigraph, Fort Walton Beach, Florida, USA).
Accelerometry data were included so long as at least
4 days of monitoring with at least 10 hours per day
were obtained. In children this age, 3-4 days of accel-
erometry provides high reliability for the assessment
of all constructs of physical activity and sedentary
behavior (24,25). Participants were instructed to wear
the accelerometer around the waist on a waist belt as
described previously (22). The accelerometers were
set to record activity in 15-sec epochs, collapsed to
1 min when cut-off points were applied to measure
the intensity of physical activity and sedentary behavior.

Accelerometry counts per minute (cpm) were used as
a measure of total volume of physical activity. Accel-
erometry data were also summarized using cut-off
points as percentage of the time spent in sedentary
behavior (<1100 cpm; 23) light intensity physical
activity (1100-3200 cpm), and moderate to vigorous
intensity physical activity (MVPA; 26) — these are all
empirically determined cut-off points based on previ-
ous pediatric validation studies (23,26).
Health-related Quality of Life (QoL) of parti-
cipating children was assessed by using the validated
Pediatric Quality of Life Inventory (‘PedsQL’)
4.0 Generic Core Scales (27). The Peds QL scales
produce a Physical Health Summary Score (the total
of the physical functioning subscale) and a Psychoso-
cial Health Summary Scale (from the emotional,
social and school functioning subscales) which add to
give a Total Score. Both the participating parents and
children were asked to complete the Peds QL, provid-
ing separate parent and child perspectives since these
can be quite different and both are important (28).

Sample size, power, and stanstical analysis

The present study was powered using BMI data from
the Scottish Childhood Obesity Treatment Trial
(SCOTT) RCT (13).With a difference in the change
in BMI z-score of —0.25 at six months between
groups and the SD of the change in BMI z score
of 0.21, giving a delta of 1.15, a sample size of around
30 children per arm at six months would give 90%
power at the 0.05 significance level. It was intended
that around 100 children would be entered into the
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trial to allow for sample attrition during the six-
month study.

Qutcomes were analyzed in two ways. First,
changes in outcome variables within each group
(intervention and control) between baseline and six-
month follow-up are presented, and the significance
of within group (within participant) changes analysed
by paired t-tests. Second, the issue of whether changes
in outcome variables differed significantly between
groups (intervention versus control) was examined
using independent sample r-tests. The analysis used
all children for whom data were available on the basis
of the group they were allocated regardless of their
adherence to the protocol (i.e., attendance). A pre-
planned secondary analysis was also conducted using
the ‘per-protocol’ approach (13) and involved par-
tcipants who attended at least 75% of scheduled
sessions (=6/8 sessions) defined as ‘completers’;
participants with <6 of the 8 sessions attended
are referred to as ‘non-completers’. The planned per
protocol analysis was performed for BMI z-score and
weight for the completers in order to test whether
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adherence to the treatment programme (as indicated
by attendance, a proxy measure of adherence) had
any greater impact on these outcomes.

Results

Flow of participants through the trial and
participant characteristics

Figure 1 describes the flow of participants through
the trial. Of the 107 participants entered at baseline,
80 (75%) attended for outcome measures at the six-
month follow-up. There were no significant differ-
ences between intervention and control groups for
child age, anthropometric measures and weight sta-
tus, or for physical activity, sedentary behavior, or
quality of life (Table II). All study participants were
obese defined using both US-CDC BMI for age cri-
teria (above the 95th percentile) and the Cole-IOTF
definition of obesity.

Weight-based outcome data and quality of life
data were available for all study participants, but for

365 assessed for eligibility

253 excluded
.| 15 assessed not eligible

5 unable to contact
233 refused to participate

112 confirmed for eligibility
and obtained consent

| 5 excluded

r

5 did not attend baseline

107 completed baseline measures

Y

Intervention group: 52
allocated to treatment

Control group: 55
allocated to waiting list

l

Program attendance
(8 sessions)
25 attended = 6 sessions
10 attended 4-5 sessions
17 attended < 3 sessions

6 months after baseline

primary outcome measured
inn =234 (65%)

6 months after baseline

primary outcome measured
inn=46(84%)

Figure 1. Flow of participants through the trial.
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Table II. Characteristics of participating children at baseline.

Full sample ‘Treatment group Control group

Characteristic n =107 n=52 n=735
Male/female 54/53 28/24 26/29
Age (years) 9.8 (1.5) 0.7 (1.4) 0.9 (1.6)
Anthropometric measurements

Height (cm) 140.0 (10.2) 139.6 (9.8) 140.3 (10.7)

Weight (kg) 54.5 (13.1) 54.5 (12.1) 54.6 (14.0)

BMI (kg/m?) 278 (5.5) 276 (3.4) 28.0 (7.0)

BMI z-score' 2.02 (0.61) 2.90 (0.49) 2.95 (0.60)
Habitual Physical Activity

Total physical activity (cpm) 365 (143) 387 (140) 335 (14)

% monttored daytime

Sedentary behavior 89.1 (4.5) 88.5 (4.5) 80.8 (4.4)

Light Intensity Physical Activity 9.6 (4.7) 10.3 (4.7) 8.8 (4.7

MVPA 1.0 (1.0) 0.9 (0.8) 1.0 (1.1)
Quality of life

Total: Child report 67.7 (14.5) 67.6 (13.6) 67.8 (15.4)

Total: Parent report 66.0 (16.4) 65.1 (15.7) 66.9 (17.2)

No differences between the two groups significant at baseline. !z-score calculated relative to US reference data (12).

the baseline physical activity and sedentary behavior
measurement, 20 data points (19%) were missing
due to accelerometer failure and poor compliance
with the accelerometry protocol.

Changes 1n weight status within and between groups

Table IIT provides data on change in weight and
BMI. There were no statistically significant differ-
ences within the two groups over the six months for
BMI z-scores and weight. There was no significant
difference between the groups for the six-month
changes in BMI z score, though six-month changes
in weight differed significantly between groups, favor-
ing the intervention (Table IIT).

Per-protocol analysis was also conducted as
described above, comparing outcomes in the inter-
vention group completers versus controls. Changes
in BMI z score over the six months were not statisti-
cally significant within the two groups, and did not
differ significantly between intervention and control
groups. Changes in body weight were significantly
(p < 0.01) reduced in the intervention group (mean
change +1.5 kg, SD 2.4) compared to the control
group (mean change +3.5, SD 2.0).

Changes in objectively measured habitual physical
acrivity and sedentary behavior within and
between groups

Table III gives changes in objectively measured phys-
ical activity and sedentary behavior within and between
groups over the six-month period. There was a sta-
tistically significant increase in the percentage of time
spent in MVPA in the treatment group over the 0-6

month time interval (p = 0.01), but no significant
change in the control group. However, the difference
in the change in MVPA between groups was not
statistically significant. No other changes in physical
activity and sedentary behavior within or between
groups were statistically significant.

Changes in health-related quality of life within
and between groups

Changes in quality of life between the two groups
were not statistically significant, with the exception
of the parent-reported total score (Table III).

Discussion

Main findings, study implications, and comparisons
with other evidence

The present study suggests that conducting ran-
domized controlled trials of obesity treatment
interventions in Malaysia 1s feasible. An expansion
of interventions to treat childhood obesity is
required because most obese children now live in
low-middle income countries (29). However, the
recent Cochrane review of childhood obesity treat-
ment RCT (9) found no eligible RCT from low-
middle income countries, with the sole exception of
a study from China which was not directly compa-
rable with the present study as it included 12- to
14-year olds and used an approach to treatment
which was quite different.

The present study found that changes favoring
the treatment group were small: a reduced rate of
weight gain; an improvement in MVPA (which,
at just a few minutes per day, was probably not
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Table III. Six- month changes in all outcome measures within and between-groups (n = 34 treatment group vs. 45 controls).

Intervention group

Within-group change

Control group

Within-group change Between-group Difference,

Qutcome Mean (SD) Mean (SD) Mean (95% CI), P value
BMI z score 0.00 (0.72) +0.10 (0.50) —0.09 (—0.32, +0.30), 0.79
Weight (kg) +1.5 (2.5) +3.5 (2.0) —1.9 (—0.8, —2.8), <0.01
Total physical activity (cpm) +33 (133) +16 (124) +16 (—53, +86), 0.64
%of day time in Light intensity +1.2 (5.0 0.0 (3.6) +1.2 (—1.0, +3.3), 0.40
physical activity
Moderate-vigorous physical activity +0.5 (1.0)° 0.0 (1.5) +0.5 (—0.1, +1.2), 0.11
Sedentary behaviour —1.3 (4.6) -0.1(3.4) -1.2(-3.3, +1.0),0.29
Quality of life Parent-report:
Psychosocial scale +5.0 (19.0) —1.9 (15.0) +6.9 (—0.7, +14.5), 0.07
Physical scale +0.7 (27.5) —3.6 (22.9) +4.3 (-1.0, +15.6), 0.45
Total +3.9 (19.3) —4.2 (15.5) +8.0 (+0.3, +15.8), 0.04
Quality of life Child-report:
Psychosocial scale +6.0 (14.3) —0.6 (16.0) +6.6 (—0.3, +13.5), 0.06
Physical scale +2.8 (18.6) -3.3(22.2) +6.1 (—3.3, +15.5), 0.20
Total +5.0 (11.6) —1.4 (16.1) +6.3 (—0.2, +12.7) 0.05

biologically significant); an improvement in parent-
reported quality of life. The degree of change in body
weight status which might be desirable in a child-
hood obesity treatment intervention is currently
uncertain (11), and would be a valuable direction for
future research, but improvements in cardiometa-
bolic risk factors may require greater changes
than were observed in the present study (30,31).
Weight maintenance, or modest weight loss, is
commonly recommended as the aim of childhood
obesity treatment interventions (11,17-21), but this
is rarely achieved by the majority of patients (9,13).
In the present study 9/34 children in the treatment
group maintained or lost weight over the six-month
period, 0/45 children in the waiting list control
group did so. Recent childhood obesity treatment
RCTs which involved longer term follow-up pro-
vided some encouragement that treatment interven-
tions which achieve modest improvements in BMI
z score over 6-12 months might lead to improve-
ments in weight status which are sustained for longer
periods (32,33).

The present study was designed as a relatively low
intensity (8 hour) intervention in order that it would
be generalizable. Higher intensity childhood obesity
treatment interventions usually have more marked
effects on body weight status and other outcomes
(9,16,34), but the higher the intensity of the inter-
vention, the less likely it is to be generalizable.

Levels of objectively measured physical activity
of participating children were very low in the present
study, with children typically spending only around
7 min/day in MVPA. Levels of objectively measured
sedentary behavior (defined as no movement of the
trunk; 22,23) were very high.

Health-related quality of life of participating chil-
dren was generally low relative to studies of healthy

children (27,28), and this is also consistent with most
of the literature on quality of life in pediatric obesity,
all of which appears to have come from the Western
world to date (28). The modest improvements in
quality of life associated with treatment which were
observed in the present study have been reported
elsewhere following a variety of different kinds of
obesity treatment programs in children (13,34).

Study strengths and weaknesses

The principal strengths of the present study were: the
high level evidence obtained, with adherence to the
CONSORT statement on conduct and reporting of
RCT (35); the testing of a potentially generalizable
intervention; inclusion of a large number of study
outcomes; and completing a challenging childhood
obesity treatment RCT (36) in the novel setting of a
low middle-income country.

Longer-term outcome measures would have been
useful to assess the sustainability of intervention
effects on weight status, and longer-term follow-up
should be included in future trials; an assessment of
parent and child perspectives on the treatment pro-
gram would have been desirable in order to inform
future treatment interventions (37,38); dietary
assessment and assessment of cardiometabolic risk
factors were not undertaken — these were not feasible
given resource constraints. The trial was directed at
parents who perceived their children’s weight status
as a problem, and treatment interventions aimed at
parents who might not recognize that their children
are obese, or that this is a problem, would be impor-
tant in future. Future interventions might also find
it useful to focus treatment at participating children,
but this was not possible in the present study due to
resource limitations.
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Conclusions

The present study suggests that a good practice
intervention for treatment of childhood obesity in
Malaysia might have modest benefits which are
broadly comparable to those achieved by similar
interventions in the developed world (13), though
longer-term follow-up would be required to confirm
whether or not the benefits persist. The present study
could help inform the development of future treat-
ments of childhood obesity in low and middle-income
countries.
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Quality of life of obese children in Malaysia

HANA HAMZAID!, RUZITA ABD TALIB!, NOR HIDAYAH AZIZI', NATHIRAH MAAMOR!,
JOHN J. REILLY? & SHARIFAH WAJITHAH WAFA!?
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Kuala Lumpur, Malaysia, *Physical Activity for Health, University of Strathclyde, Glasgow, Scotland, UK

Abstract

Background. Quality of life (QoL) is impaired in childhood obesity, but the literature on this is all from Western countries.
Aim. To test for impairment of QoL in obese children in Malaysia, using parent-reported and child-reported QoL.
Methods. Health-related Quality of Life was measured using the Paediatric Quality of Life Inventory version 4.0. Com-
parison of QoL between a community sample of 90 obese children (as defined by US CDC and Cole-IOTF definitions),
median age 9.5 y (interquartile range [IQR] 8.6, 10.5 y) and 90 control children of healthy weight (BMI less than the
85th centile of US reference data), median age 10.0 y (IQR 9.6, 10.5 y). Children were matched pair-wise for age, gender,
and ethnic group, and controls were recruited from schools in the same area as obese participants. Results. For child
self-report, the healthy weight group had significantly higher QoL for the physical (median 82.9, IQR 65.7, 90.6), and
psychosocial domains (median, 73.3, IQR 64.4, 83.3), and total QoL (median 76.1, IQR 64.1, 84.8) compared to the
obese group (median 67.2, IQR 59.4, 81.3; median 62.5, IQR 53.3, 75.4; median 60.9, IQR 50.8, 73.9; all p<0.001).
There were no significant differences between the obese and healthy weight group for parent-reported physical health,
psychosocial health, or total QoL.. Conclusion. Obese children in Malaysia have markedly poorer QoL than their peers, but
this is not evident when parent reports of QoL are used.

Key words: Quality of life, Malaysia, child, adolescent, overweight, obesity

Introduction QoL is impaired in obese Malaysian children, by
comparing QoL between obese children and matched

Prevalence of childhood obesity continues to rise control children of healthy weight status. In addition,

dramatically in the Asia-Pacific area, including

Malaysia (1). Quality of life (QoL) in childhood S’“C]f paren:‘rfp"““g and flhﬂ‘ti‘r;p"“ed 3““
chronic disease, including obesity, is of increasing QoL may not always be concordant (5), a secondary

interest (2,3). A recent systematic review in this aim was to test the hypothesis using both child-

journal, International Journal of Pediatric Obesity (4),
found ‘strong evidence that pediatric obesity impacts
negatively on quality of life’. However, the systematic
review found only six eligible studies of children (4).
Furthermore, all of the eligible studies were from
the Western world. Cultural differences might mean
that childhood obesity may have a greater or lesser
impact on QoL in non-Western societies, but to
address such questions requires a widening of the
evidence base on QoL. The present study therefore
aimed to test the hypothesis that health-related

reported QoL and parent-reported QoL.

Methods
Participants

Parents gave informed written consent, and the
study was approved by the University Kebangsaan
Malaysia (UKM) research ethical committee. Obese
children in the present study were participants at the
baseline stage of the Malaysian Childhood Obesity
Treatment Trial (MASCOT), which is described
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elsewhere (6). In brief, MASCOT was a single-
blinded randomized controlled trial of a dietetic
treatment for childhood obesity in children of
primary school age in Kuala Lumpur, Malaysia.
Obesity in MASCOT was defined using BMI with
both the Cole-IOTF definitions (7), and BMI= 95th
percentile on age and gender-specific US reference
data (8). Height was measured using the SECA
BodyMeter to the nearest 0.1 cm. Weight was mea-
sured to the nearest 0.1 kg using scales (TANITA)
with children in light indoor clothing. In total,
107 children, 54 boys and 53 girls, participated in
the baseline stage of the MASCOT study.

Children with healthy weight status were recruited
as controls from two primary schools in the same
areas of Kuala Lumpur used to recruit the sample
to the MASCOT study. Anthropometric assessment
was performed prior to recruitment to identify
children with healthy weight status (BMI below the
85th percentile; [8]) and the assessment identified
90 eligible control participants, all 90 of whom con-
sented to participation (41 boys and 49 girls aged
8-11 years). Since QoL might vary by age, gender,
and ethnicity, in the present study obese children
and those of healthy weight status were pair-matched
by gender, age (same school year), and ethnicity,
following the approach described by Hughes et al.
(5), giving 90 pairs for inclusion in the present study.
All participating children were from the majority
(Malay) ethnic group.

Health-related quality of life

Health related QoL was measured using the
Paediatric Quality of Life Inventory (UK) version
4.0 (PedsQL™ 4.0), translated into Malay. The
PedsQL was chosen due to its ability to provide
parent-proxy and child self-report measures and
the evidence that it is both valid and reliable (2).
Participating children completed the PedsQL at
school in the presence of a researcher. Parents com-
pleted the PedsQL at home. In brief, the PedsQL is
both a child self-report and a parent proxy-report
scale consisting of 23 items made up of physical
(eight items), social (five items), emotional (five
items) and school functioning (five items) compo-
nents (5). The items are reverse-scored and linearly
transformed to a 0-100 scale, so that higher scores
indicate better QoL (2,5). A total scale score, from
all 23 items, was calculated to provide an overall
measure of the QoL (2,5), and two domains were
calculated, for physical health (from the sum of
the physical components) and psychosocial health
(from the sum of the social, emotional, and school
functioning components [2,5]).

Quality of life in obesity 451
Statistical analysis and study power

Sample size for the present study was based on
previous studies (5,9) of differences in QoL between
obese children and healthy controls. With the
paired design (5) the present study had =900% power
at the 5% significance level to detect mean differ-
ences of total scale score of a magnitude reported
previously (5) with around 40 paired comparisons.
In order to consider the sexes separately if required,
it was decided to recruit matched controls of healthy
weight status until at least 40 paired comparisons
were available for both boys and girls.

All statistical analyses were conducted using
Statistical Package for Social Science (SPSS)
version 16.0. Data were checked for normality
before analysis using descriptive statistics and
Kolmogorov-Smirnov normality test. The QoL data
were not normally distributed. Therefore, Wilcoxon
signed-rank tests were used to test the significance
of differences between healthy weight and obese

group.

Results
Characteristics of study participants

Healthy control participant QoL wvariables are
given in Table 1. Median age was 10.0 y (interquartile
range [IQR] 9.6, 10.5). Median total QoL score for
child-self report was 76.1 (IQR 64.1, 84.8). For
parent proxy-report, median total score was 59.3
(IQR 47.8, 79.4). The QoL child self-reports were
significantly higher than parent-report for the physi-
cal domain and psychosocial domain, as well as total
scores (p<<0.05).

QoL summary data for the obese children are
given in Table II. Median age was 9.5 y (IQR 8.6,
10.5 y), and mean BMI z score was 2.90 (SD 0.60).
Median total QoL score for child-self report was
60.9 (IQR 50.8, 73.9). Median total Qol. score
for parent proxy-report, was 65.2 (IQR 57.3, 76.1).

Formal paired comparisons of QoL between obese
children and healthy weight control children

Table IIT gives paired comparisons of QoL
between the obese and healthy weight groups. For
the child self-report, total, physical and psychoso-
cial subscale scores were all significantly lower in
the obese group than the healthy weight control
group (p<0.001 in all cases). For the parent-proxy
QoL reports, none of the differences between
obese and healthy weight groups were statistically
significant.
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Table I. Health-related Quality of life scores, median and interquartile range (IQR), for the healthy weight controls, for both child self-

report and parent-proxy report.

Boys (n=41)

Girls (n=40)

Total (n=00)

Clnld self-report
Toral score
Physical scale
Psychosocial scale

Parent-proxy report
Total score
Physical scale
Psychosocial scale

75.0 (63.0, 85.9)
81.3 (59.4, 90.6)
73.3 (63.3, 83.3)

56.5 (47.8, 71.2)
50.0 (40.6, 70.4)
60.0 (52.5, 75.0)

76.1 (64.1, 84.3)
84.4 (70.4, 90.6)
73.3 (65.0, 83.3)

68.5 (50.0, 80.4)
62.5 (48.4, 86.0)
68.3 (50.9, 80.9)

76.1 (64.1, 84.8)°
82.9 (65.7, 90.6)
62.5 (53.3, 75.4)°

50.3 (47.8, 79.4)
57.0 (43.8, 77.1)
61.7 (43.8, 84.4)

*Significant difference (p<0.05) between child self-report and parent-proxy.

Discussion

The present study supports the hypothesis that
obese children in Malaysia have impaired health-
related quality of life compared to their healthy
weight peers. However, the present study also indi-
cates that the impairment of QoL associated with
obesity in Malaysian children is evident from child-
reports, not from parent reports. There was no
evidence that impaired QoL was gender-specific.
Wake et al. (10) found gender specific differences in
the extent of the impairment of QoL associated
with obesity in Australian children, but the recent
systematic review by Griffiths et al. (4) found that
few studies have examined the question of whether
QoL impairment 1s gender-specific.

A systematic review emphasized the value of
obtaining perspectives on Qol. from both parents
and children where possible (11). The clinical impli-
cations of impaired QoL in childhood obesity may
depend on whether or not the impairment is most
marked from the child or the parent perspective.
Parent-perceived impairments in QoL might be a
more important driver of healthcare utilization and
treatment-seeking for childhood obesity than child-
perceived impairments (5,10), since the decision to
seek treatment for obesity usually lies with the parent
rather than the child. Engagement of parents with
treatment is likely to be an important influence on
treatment outcome (12), and engagement may be
enhanced if parents perceive an impairment of QoL

in their children, or if they perceive that QoL 1is
improving in response to treatment (13,14). The
child perspective on QoL is important in its own
right though (5,11).

Statistically significant obesity-related impair-
ment of QoL was observed in the present study,
but the ‘biological significance’ of such impairment
is unclear. Previous studies in Western societies have
generally found that childhood obesity is associated
with Peds QL total scale scores which lie among
the scores for children with other chronic and dis-
abling conditions (2,4,15). The QoL total scores
from obese children in the present study lie at
the lower end of the range described previously for
children with other chronic and disabling conditions
from western societies (2,4,15). Only one previous
study of QoL using the Peds QL has been carried
out in Malaysian children. Ismail et al. (16) tested
the hypothesis that QoL was impaired in children
with thalassaemia from Kuala Lumpur, and
found a mean child-reported total score of 68.9 for
thalassaemia patients and 79.8 from healthy con-
trols. The present study median total score of 60.9
for the child reports from the obese children in
Kuala Lumpur was therefore well below the values
reported for patients with thalassaemia in the same
city by Ismail et al. (16), and this also supports the
view that the obese children in the present study
were experiencing impairment of QOL which might
also be ‘clinically’ significant.

Table I1. Health-related QoL scores, median and IQR, from both child report and parent proxy report, for the obese group.

Boys (n=41)

Girls (n=49)

Total (n=90)

Chuld self-report
Total score
Physical scale
Psychosocial scale

Parent-proxy report
Total score
Physical scale
Psychosocial scale

56.6 (50.6, 69.6)
68.8 (57.9, 79.7)
60.0 (52.5, 72.5)

63.0 (54.4, 75.6)
50.4 (45.4, 75.0)
55.0 (50.9, 69.2)

64.1 (50.6, 82.4)
63.6 (61.0, 82.9)
65.0 (55.0, 76.8)

66.3 (58.2, 78.8)
68.8 (46.9, 82.0)
61.7 (51.7, 76.7)

65.2 (57.3, 76.1)
67.2 (50.4, 81.3)
62.5 (53.3,75.4)

60.0 (50.8, 73.9)
61.0 (46.9, 78.1)
58.3 (51.7, 75.0)
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Table III. Paired comparisons of health-related QoL (median and IQR) for the healthy weight group vs. obese group.
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Variable

Healthy weight group (n=90)

Child self-reporr
‘Total score
Physical scale

Psychosocial scale

Parent-proxy report
‘Total score
Physical scale

Psychosocial scale

76.1 (64.1, 84.8)
82.9 (65.7, 90.6)
73.3 (64.4, 83.3)

50.3 (47.8, 79.4)
57.0 (43.8, 84.4)
61.7 (51.7, 77.1)

Obese group (n=190) 95% CI for difference p-value
60.9 (50.8, 73.9) (—16.0, —=7.6) =0.001
67.2 (59.4,81.3) (—14.5, —4.5) <0.001
62.5 (53.3,75.4) (—13.0, —5.2) <0.001
65.3 (57.3,76.1) (—3.2,6.3) 0.464
61.0 (46.9, 78.1) (—5.6,7.6) 0.319
58.3 (51.7, 75.0) (—7.8,2.3) 0.765

Hughes et al. (5) compared QoL between obese
and healthy weight children of similar age to the
present study in Scotland, UK, using identical study
design and methods. Hughes et al. (5) found that
impaired QoL in obese children was much more
marked when parent-reported QoL was used than
when child self-reports were used, in contrast to
the present study. The reason for this difference is
unclear, but cultural differences might be important.
Child self-reported QoL from the healthy weight
controls in the present study, those studied by Hughes
et al. (5), and the healthy controls from Malaysia
by Ismail et al. (16) were very similar. However, in
the present study parent-proxy reported QoL values
for the healthy controls were much lower than
those reported by parents in studies of healthy chil-
dren from Western societies (5). Further research
will be required in order to understand the nature
and origin of differences in QoL. between Western and
non-Western nations, and differences within non-
Western nations.

The present study matched obese children and
controls of healthy weight status for age, gender, and
ethnicity. All participants attended public primary
schools in the same area of urban Kuala Lumpur and
the range of socio-economic status was narrow. The
sample had slightly lower reported family income
than is typical for Kuala Lumpur. The present study
had some limitations. While no significant impair-
ments of QoL. were observed using parent reports, it
is possible that impairments are present, but these
are of very small magnitude and so would require
much larger samples in order to detect. Similarly,
subtle gender differences in the extent and nature of
QoL impairment might be present but undetectable
without much larger studies designed specifically on
this question. Previous literature on impairment of
QoL in obese children has generally failed to find
marked age or gender differences in the impairment
(4,17-20), with a few exceptions (10).

Conclusion

The present study supports the view that obese
children in Malaysia have impaired quality of life

compared to children of healthy weight. The study
also suggests that identification of impairment in
QoL should consider both the child and parent per-
spective on QolL.
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