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THESIS SUMMARY

This PhD project comprises a series of four original studies linked to the
development, implementation and evaluation of a healthy lifestyle intervention in
adolescent weight management which was titled Your Choice. This summary presents

an overview of the project arrangement and a brief summary of results.

Initially, a comprehensive review of the literature was conducted. This review
examined the background information related to adolescent overweight and obesity,
approaches to weight management and specifically appraised behaviourally-based
approaches that address overweight and obesity in adolescents. The review
summarised the limitations of the published research, which provided guidance for the

direction of the PhD project.

Study one evaluated the pre-service training of Exercise Leaders in Exercise
Prescription courses in Australia. Online investigations of published Australian tertiary
education information documents sought evidence of dietary, physical activity and
lifestyle behaviour change strategies. A word searchable database was developed and
data mining techniques used to evaluate the incidence of key terms in 2008 and 2010.
Information gained from the 2008 audit informed researchers on the type of training
required for Exercise Leaders to be able to deliver a behaviourally-based intervention.
Information from the 2010 audit allowed researchers to conduct a 2-year contrast on
information change in the area of behaviour-based training of Exercise Leaders. Data
revealed little evidence that the information related to the training of Exercise Leaders
in Australia changed across this time period, nor did the evidence support the positions
of related professional associations regarding the capacity of graduates to intervene in

overweight and obesity (OWOB) or the recommendations of the NH&MRC in respect



18

to physical activity promotion and behaviourally-based approaches to overweight and

obesity remediation.

The main purpose of Chapter 4 (Study 2) was to determine the trainability of
Exercise Leaders to apply an adolescent-focussed, healthy lifestyle, weight
management program in community leisure centres. Fifteen leisure centre employed
Exercise Leaders were recruited and subsequently trained (and retitled) to become
Health Coaches through an online and face-to-face program that focussed on the
application of a Cognitive Behavioural Therapy (CBT) based, behaviour modification
program to overweight and obese adolescents. Trainability was determined by pre- and
post-knowledge measures, components of the Revised Cognitive Behavioural Therapy
Scale and consumer satisfaction measures. Results from pre- and post-training
measures, cognitive behavioural measures and participant feedback suggested that the
coaches retained knowledge and guided adolescents to appropriate healthy lifestyle
behaviours. Qualitative feedback, in the main, indicated that Health Coaches had sound
knowledge, and perceived they were adequately trained to apply such techniques to

overweight and obese adolescents.

The purpose of Chapter 5 (Study 3) was to determine the effect of a healthy
lifestyle, weight management intervention titled “Your Choice” delivered by trained
Health Coaches (Exercise Leaders) to overweight and obese adolescents, accompanied
by a supporting parent, in community-based leisure centres. Health Coaches delivered
the Your Choice program in eight face-to-face sessions. The intervention was
compared to a Standard Treatment fitness program, an approach that is commonly
prescribed in community leisure centres. The primary aim of the intervention was to
determine if improvements in body composition, dietary and physical activity

behaviours and psychosocial characteristics would occur among overweight and obese
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adolescents. Measures were taken at four intervals across a 12-month period, and
included body composition and dimensions, physical activity, dietary and psycho-social
variables. Results showed significant improvements in body composition in the Your
Choice group and the Standard Treatment group. Data revealed that the Your Choice
group decreased percent body fat from pre- to 12-months (-1.7% change, p = .017, d =
0.11). There was a non-significant decrease in percent body fat for the Standard
Treatment from pre- to 12-months (-1.6%, p =.014, d = 0.13). Additionally, the Your
Choice group had a significant reduction in trunk fat % at 12-months (-2.7%, p = .009,
d = 0.15), whereas the Standard Treatment group had a non-significant change in trunk
fat % from pre- to 12-months (-0.56%, p =>.05, d = 0.13) Significant changes were
also evident in anthropometrical, physical activity, dietary, and psycho-social outcomes
for both groups. The data showed that Your Choice trained Exercise Leaders were able
to deliver a CBT-based lifestyle program that supported overweight and obese

adolescents to achieve improved body composition to 12-months post intervention.

To further evaluate the impact of the intervention, study four (Chapter 6)
investigated the program’s effectiveness on biological, and psycho-sociological
variables assessed on the parents of overweight and obese adolescents. Measures taken
at the same intervals as the adolescent included body composition, dimensions, and
psycho-social items. Results for bioimpedance-derived body composition revealed an
increase in the percent body fat for the Standard Treatment group from 8-Weeks to 12-
Months (p =.032, d = 0.21), but showed a non-significant change for the CBT-based
Health Coach group across the assessment period (p > .05). Significant changes were

also evident in other anthropometrical and psychosocial outcomes for both groups.

Overall, the implementation of the Your Choice intervention had several

promising outcomes as compared to the Standard Treatment intervention. These results
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showed that Exercise Leaders, when given suitable training, are able to make a
meaningful impact on both the physical and psychological attributes of overweight and
obese adolescents and their parents. Collectively, these four studies make a unique
contribution to the body of knowledge relating to the management of adolescent
overweight and obesity in community settings and the behavioural training required to

do so.
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CHAPTER 1

INTRODUCTION

Overweight and obesity (OWOB) is a serious, global health concern. Current
statistics from countries with robust population surveillance systems reveal alarming
trends in occurrence, severity and prevalence (World Health Organisation, 2011). In
Australia, data obtained from 2007 to 2008, revealed 61% of Australian adults were
classified as overweight or obese (OWOB). The proportion of men in these categories
was significantly higher than that for women (67% of men compared to 50% of
women). This difference is most evident in the overweight category, where 43% of
men were overweight compared to 31% of women (Australian Bureau of Statistics,
2009). These trends also appear evident in adolescents and children. Data from 4,500
randomly selected Australian children (age 2 to 16 years) identified that 23% of the
sample was overweight or obese (Commonwealth Scientific Industrial Research
Organisation, 2008). This research was supported by 2009 data, highlighting that 17%
of 5 to 17 year old adolescents and children were overweight and 7.8% obese
(Australian Bureau of Statistics, 2009). The most recent published data on adolescent
Australians aged 12 to 17 years showed that 9% of this age group were obese and 22%

were overweight (Australian Institute of Health and Welfare, 2011).

Researchers have postulated that genetic determinants contribute to overweight
and obesity, and, although genetic factors help establish individual vulnerability
(Brownell, Schwartz et al., 2009), decreases in physical activity and increases in high
caloric food consumption are thought to have primarily contributed to this epidemic

(Baur, 2002; Saelens, Sallis et al., 2002).
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Based on currently available evidence, it is not possible to conclusively identify
the specific causes of OWOB. However, there appears to be a combined effect from a
cluster of associated behavioural, environmental and genetic factors that play a role in
OWOB among adolescents and children (World Health Organisation, 2006). This
relationship is made more complex by the interaction of factors influencing intake and
expenditure behaviours. In adolescents, these behaviours can be influenced by school,

family and community environments.

Overweight and obesity (OWOB) causes adverse consequences in children,
adolescents and adults. Regardless of age, OWOB individuals are more likely to
develop early signs or manifestation of many co-morbidities, including heart disease,
hypertension and Type II Diabetes (Speiser, Rudolf et al., 2005). It has been suggested
that OWOB children and adolescents are more likely to develop orthopaedic
impairments and problems in their endocrine, neurological and gastroenterological
systems, as compared to their non-obese peers (Must & Strauss, 1999). Moreover,
many researchers found that obese adolescents were more likely to develop asthma,
sleep apnoea and gallstone formation, a view supported by others (Rocchini, 1993;
Wabitsh, 2000; Barr, Magliano et al., 2006). Additionally OWOB in adolescence has
been linked to many adverse psychological issues (Wadden & Stunkard, 2002;

Wadden, Womble et al., 2002).

Apart from these consequences, research suggests that OWOB and its
associated health problems in adulthood have tracked into adulthood from adolescence
(National Health and Medical Research Council, 2003; Singh, Mulder et al., 2008).
Overall, findings showed that obese adolescents were 16 times more likely to remain
obese as young adults compared to appropriate weight or overweight adolescents.

Additionally, less than 5% of adolescents that were appropriate weight became obese as



23

adults (The, Suchindran et al., 2010). Combined, the available evidence indicates a
tracking phenomenon exists for overweight and obesity, highlighting the need for

interventions prior to adulthood.

In addition to the direct health consequences, OWOB has significant financial
costs, with current Australian estimates of the cost to the Australian society being
between $21 to $37 billion annually, a cost substantially higher than previous estimates
(Colagiuri, Lee et al., 2010). Lobstein et al. (2004) suggest that it may be difficult to
predict the long-term economic impact of childhood obesity, as indirect costs may be
undetectable, and may include hard to detect related costs such as time away from the
workplace by parents when they care for their obese children, or those who are
unemployable or made redundant due to their excessive weight (Lobstein, Baur et al.,

2004).

Interventions in overweight and obesity have focused on assisting children and
adolescents to manage their weight using a variety of strategies. These include strict
dietary therapy, pharmacological agents or bariatric surgery (Berkowitz, Wadden et al.,
2003; Sugerman, Sugerman et al., 2003; Steinbeck, 2005; Richardson, 2010). One of
the major considerations in relation to weight management in children and adolescents
is adjusting the balance between energy intake and energy output whilst maintaining a
diet that provides the essential nutrients for proper growth and function (National
Health and Medical Research Council, 2003). Over the past few decades several
interventions have been developed to modify health behaviour to achieve improved
weight status, and these interventions have at their core the elements of behaviour
modification (Tubbs & Whybrow, 2003; Shaw, O'Rourke et al., 2005; Stead &
Lancaster, 2005; Bennett & Sothern, 2009). Behaviour modification models use the

clinical application of principles, techniques, and procedures in the assessment,
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treatment, management, rehabilitation and prevention of physical disease or
concomitant behavioural reactions to physical dysfunction; and the validation and
refinement of such treatment techniques as applied to medical problems and health
related issues through systematic investigations of research (Anderson & Davies,

1999). A commonly used model is Bandura’s Social Cognitive Theory, which has
proven to be effective when used to underpin behaviour modification interventions in
several areas of health (Annesi, 2003; Amsberg, Anderbroa et al., 2009; Brabban, Tai et
al., 2009). Weight management studies based on behaviour change models such as the
Social Cognitive Theory advocate that parents can play a central role by affecting the
social and physical environment around the adolescent, thus providing assistance in

learning healthy habits (Braet & Van Winckel, 2000; Vignolo, Rossi et al., 2007).

Specifically, CBT has been utilised in the treatment of depression, anxiety,
panic disorder, social phobia, obsessive compulsive disorder, post-traumatic stress,
schizophrenia, panic and eating disorders (Butler, Chapman et al., 2006). Additionally,
many reviewers promote CBT as being favourable in the treatment of overweight and
obesity (Warschburger, Fromme et al., 2001). Several studies have confirmed that
family-focused, behaviour modification programs have been successfully delivered to
OWOB adolescents by Psychologists. Even so, there is emerging evidence of CBT-
based approaches being successfully delivered by non-psychologists (Annesi, 2003;
Nansel, [annotti et al., 2007; Beissner, Henderson et al., 2009). Exercise Leaders
represent one such group of non-psychologists that have delivered CBT-based lifestyle
modification programs in adults, and more recently in adolescents (Annesi, 2003;

Annesi, Walsh et al., 2010).

There currently appears to be a need to develop accessible interventions in

adolescent overweight and obesity, particularly as such a problem has significant



25

individual and population consequences. Interventions that are family targeted,
community based and use CBT principles appear to be successful. Furthermore,
community-based interventions delivered by non-psychologists, such as Exercise
Leaders, have the potential to broaden treatment accessibility. The successful treatment
of overweight in adolescents may serve as an effective approach for the prevention of

adult obesity and its related morbidity and mortality (Golan, Weizman et al., 1998).

The primary aim of this PhD project was to develop, implement and evaluate an
intervention in adolescent weight management. The intervention sought to address a
major deficiency in the literature as few studies have explored the effectiveness of
weight loss interventions for the adolescent age group (Summerbell, Waters et al.,
2005; Oude Luttikhuis, Baur et al., 2009). The intervention incorporated many of the
emerging themes in the literature, with a focus on behaviourally-based programs that
appear to show promise, combined with a multi-component and parent supported
approach that has previously been demonstrated to be successful in children. There
was also a need to develop effective weight management interventions that are suitable
for delivery in community settings where the vast majority of OWOB adolescents may
have improved access and could be treated (Shrewsbury, O'Connor et al., 2009;
Nguyen, Shrewsbury et al., 2012). Lastly, the intervention utilised trained Exercise
Leaders to deliver the program as there is emerging support for Exercise Leaders as
providers of counselling-based support to engage participants in healthy living

behaviour (Annesi, Walsh et al., 2010).
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Research Questions

In addressing these aims the following research questions were posed:

I.

Does the education of Exercise Leaders in Australia include training in
behaviour-based approaches to interventions for overweight and obesity?

Can a short duration, in-service training program prepare Exercise Leaders to
deliver a CBT-based, healthy lifestyle intervention to overweight and obese
adolescents?

Will a CBT-based, healthy lifestyle intervention delivered by Exercise Leaders
to overweight and obese adolescents at a leisure centre result in improvements
in biological, psychological, and behavioural characteristics?

Will a CBT-based, healthy lifestyle intervention delivered by Exercise Leaders
at a leisure centre result in improvements in biological, psychological, and
behavioural characteristics of the supporting parent of the overweight or obese

adolescent?
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CHAPTER 2

REVIEW OF LITERATURE

Structure of the Review

This review of literature has been organised into four sections: 1) background
information related to adolescent overweight and obesity; 2) approaches in weight
management; 3) behavioural approaches in weight management, and; 4) discussion and
conclusions. Section one has addressed the phenomenon of adolescent overweight and
obesity, including the aetiology, consequences and cost. Section two provides an
overview of current and traditional approaches relating to adolescent weight
management. This section has included a review of research focussing on child,
adolescent, and adult samples. Section three highlights behaviourally-based research
that has been designed to address various health conditions in various groups, with a
focus on the application of these approaches to adolescent weight management. In
section four, conclusions are presented along with the limitations of published research,
and the section finishes with recommendations for future research. This review of
literature is not intended to overview every intervention in weight management, rather,
it is a review of the major and most recent themes presented in the literature. This
approach has provided a context for the exploration and treatment of overweight and

obesity in adolescents.
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Section 1: Overweight and Obesity in Australia

Adolescents

Adolescent overweight and obesity (OWOB) is a serious, global health concern.
Evidence reported over the past three decades indicates a trend toward increased
severity and prevalence to around 2010 (World Health Organisation, 2011; Flegal,
Carrol et al., 2012), with some evidence emerging of a plateau in some population sub-
groups in some countries (Lobstein, 2010; Olds, Tomkinson et al., 2010; Robbins,
Mallya et al., 2012). In Australia, the prevalence of adolescent OWOB has increased
significantly. Several studies released over the past decade report approximately one in
five Australian children and adolescents as either overweight or obese (Baur, 2002;
Commonwealth Scientific Industrial Research Organisation, 2008; Haby & Markwick,

2008).

In the preceding years, analysis of data obtained from Australian children and
adolescents during the period 1985 to 1995, showed 15% of boys and 15.8% of girls
were overweight and 4.5% of boys and 5.3% of girls were classified as obese
(Magarey, Daniels et al., 2001). Booth et al. (2003) reviewed Australian childhood
data (for age 5 to17 years) collected from population surveys in 1969, 1985 and 1997.
It was found that in the years 1985 to 1997, OWOB combined had doubled and that
obesity alone had trebled. In comparison, the increase of OWOB between the years
1969 to 1985 was much smaller. It was concluded that significant increases in obesity
levels have occurred in the Australian childhood population from the mid 1980’s, and

that the increase was at the time accelerating (Booth, Chey et al., 2003).

More recently, data from 4,500 randomly selected Australian children (age two

to 16 years) identified that 23% of the sample was OWOB (Commonwealth Scientific
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Industrial Research Organisation, 2008). This research was supported by 2009 data,
highlighting that 17% of 5 to 17 year old children were overweight and 7.8% obese
(Australian Bureau of Statistics, 2009). Recent research into 12,188 adolescent
secondary school students showed that 23.7% were found to be OWOB (Cancer
Council Australia & National Heart Foundation, 2011). The most recent published data
of Australian 12 to 17 year-olds showed that 9% of this age group were obese and 22%

were overweight (Australian Institute of Health and Welfare, 2011).

It has been predicted that, among OWOB Australians aged 5 to19 years, one-
third will be overweight or obese in 2025 (Haby & Markwick, 2008). Olds and
colleagues initially held this view, but revised their stance based on a review of 41
studies, including data from 264,905 Australian children aged 2 to 18 years. The
researchers identified that a plateau for OWOB had occurred from the years 1985 to
2008 (Olds, Tomkinson et al., 2010; Olds, Maher et al., 2011). Notwithstanding these
recent findings, researchers and public health experts remain united in their view that
the prevalence of OWOB among young people in Australia is too high (Lobstein, 2010;

Olds, Tomkinson et al., 2010).

Adults

The prevalence of OWOB in Australian adults has been steadily increasing over
the past three decades. Based on self-reported data from 2001, an estimated 2.4 million
Australian adults were obese, of which 16% were men and 17% were women aged 18
years and over. This was a significant increase from the combined 1989 to 1990 period
during which 9% of men and 10% of women were obese (Australian Institute of Health

and Welfare, 2003). The same report showed that a further 4.9 million Australian
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adults were estimated to be overweight, but not obese, of which 42% were men and
25% were women. Between 1980 and 2001, the proportion of men aged 25 to 64 years
who were obese rose from 9% to 17%. In the same period, the obesity rate among
women of that age more than doubled, from 8% to 20%. Additionally, in data obtained
from 2007 to 2008, 61% of Australian adults were classified as overweight or obese.
The proportion of men in these categories was significantly higher than that for women
(67% of men compared to 50% of women). This difference is most evident in the
overweight category, where 43% of men were overweight compared to 31% of women
(Australian Bureau of Statistics, 2009). Data from the US shows that, in 2009 to 2010,
the prevalence of obesity was 35.5% among adult men and 35.8% among adult women
(Flegal, Carrol et al., 2012). The authors found that this was not significantly changed
from the years 2003 to 2008. Research suggests that OWOB and its associated health
problems in adulthood have tracked from OWOB in adolescence (National Health and

Medical Research Council, 2003; Singh, Mulder et al., 2008).

Causes of Overweight and Obesity

Body weight, and its associated body composition, is regulated by several
physiological mechanisms that control the balance between energy intake and energy
expenditure. Body weight is a direct result of the balance of energy intake and energy
expenditure caused by basal metabolism, growth, thermogenesis of food and physical
activity (Reilly & McDowell, 2003). Researchers have postulated that genetic
determinants contribute to OWOB, and, although genetic factors help establish
individual vulnerability (Brownell, Schwartz et al., 2009), decreases in physical activity
and increases in high caloric food consumption are thought to have primarily

contributed to the epidemic of OWOB (Baur, 2002; Saelens, Sallis et al., 2002).
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Based on currently available evidence, it is not possible to conclusively identify
the specific contribution that changes in energy intake or energy expenditure have had
on the prevalence of OWOB in countries worldwide, or Australia specifically, at the
population or sub-population level. Some researchers have noted that lower levels of
physical activity, resulting in less energy expenditure than intake, has been reported as
the major contributor to the growing prevalence of OWOB in industrialised countries
(Lobstein, Baur et al., 2004), while others argue the phenomena results from a complex
interaction between both energy intake and expenditure which differs between

countries and sub-populations (Swinburn, Caterson et al., 2004).

Causes of Overweight and Obesity among Adolescents and Children

There appears to be a combined effect from a cluster of associated behavioural,
environmental and genetic factors that play a role in OWOB among adolescents and
children. The fundamental cause of OWOB is an energy imbalance where energy
intake is higher than the energy expended (World Health Organisation, 2006). This
relationship is made more complex by the interaction of factors influencing intake and
expenditure behaviours. In adolescents, school, family and community environments

can influence these behaviours.

Physical inactivity appears to be a contributor to the rising levels of OWOB and
in Australia. National Physical Activity Guidelines (Commonwealth Scientific
Industrial Research Organisation, 2008) have been developed to describe the intensity,
duration and frequency of physical activity in sport, free play and active transport that
is necessary to obtain health benefits for children and young people(Booth, Okely et al.,

2006). Recently published data shows that only 69% of 9 to16 year olds participated in
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the recommended amount of 60 minutes of moderate to vigorous physical activity
(MVPA) on every day (Commonwealth Scientific Industrial Research Organisation,

2008).

Sedentary behaviour is defined as a distinct class of behaviours (e.g. sitting, watching
TV, playing video games) characterized by little physical movement and low energy
expenditure (Tremblay, LeBlanc et al., 2011). The availability of sedentary pursuits,
including television, video games, computers, and the internet, has been linked to the
rise of adolescent OWOB (Ebbeling, Pawlak et al., 2002 ). Watching television and
playing computer/video games (also referred to as small screen recreation (SSR) can
influence weight outcomes in a number of ways. Firstly, SSR may substitute for more
physically demanding activities thus reducing energy expenditure, and secondly may
result in children choosing poor nutritional options due to a greater exposure to food
advertising (Crowle & Turner, 2010). Francis et al. (2003) also hold this view, finding
that television viewing has been linked to body mass index (BMI) increases in children.
Such TV viewing results in reduced energy expenditure, increased exposure to
commercials encouraging consumption of foods with high fat, sugar, and salt, and the
creation of an environment that encourages frequent snacking of high energy food
(Francis, Lee et al., 2003). A 2008 national survey by the CSIRO found that the mean
number of daily minutes that 9 to16 year olds spent on SSR was nearly double the
recommended Australian guidelines of 120 minutes per day. Only 33% of children
spent less than 120 minutes on SSR daily. The report also showed that television
viewing peaked at age 12 to14 years (Commonwealth Scientific Industrial Research
Organisation, 2008), an age at which young people are both offered, and are exercising,
more independent behaviour and choice, including food consumption. Findings

reported in 201 1from the National Secondary Students’ Diet and Activity Survey
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showed that 71% of students in years 8 to 11 exceeded the recommended screen time
daily, while on weekends 83% exceeded the guidelines. Males were more likely to
exceed the recommended screen time than females, on both weekdays (74% and 64%
respectively) and weekends (85% and 81% respectively) (Australian Institute of Health
and Welfare, 2011). Evidence suggests that children who engage in more than 120
minutes of non-educational screen time per day are more likely to be overweight, less
physically active, consume more sugary drinks, snack on foods high in sugar, salt and
fat, and have fewer social interactions (Cancer Council Australia & National Heart
Foundation, 2011). Overall evidence suggests that too little daily physical activity, too
frequent daily sedentary behaviour and too much consumption of high fat and high-
energy foods, have all contributed to the development of obesity among paediatric
populations (Baur, 2002).

Important factors that have been shown to impact on OWOB development are
the influence of the home environment and the behaviour of parents. Studies have
shown that an increase in the incidence of OWOB is associated with family-oriented
changes (increases) in food supply and caloric intake accompanied by diminishing
levels of physical activity (Deckelbaum & Williams, 2001). Moreover, the
adolescent’s home environment has the potential to alter energy intake and expenditure
through observing the roles of the parent. Parents may serve to influence the
adolescent’s behaviour by exposing family members to better food choices, by allowing
certain foods into the house, providing support and encouragement to the child, or by
modeling positive eating patterns (Golan & Crow, 2004). Sharma (2010) argued that
adolescents are more likely to eat foods they observe their parents consuming, and that
access to foods within the home impacts on their overall dietary preference (Sharma &

Branscum, 2010). Furthermore, research suggests that food availability in the home is



34

a predictor of children’s dietary intake. For example, when high-energy, nutritionally-
sparse snacks are available in the home, children consume more (Gable & Lutz, 2000).
Similarly, when fruits and vegetables have high availability it appears to coincide with
greater intake (O'Connor, Hughes et al., 2010). Other studies have demonstrated that
children who eat dinner with their family regularly consume less fried food and less
soft drink (Gillman, Rifas-Shiman et al., 2000). Additionally, those who consume
meals at home are less likely to consume fast-food which is typically higher in
saturated fat and sodium and contains less fibre and calcium than home prepared food,
all of which have influences on weight gain (Bowman, Gortmaker et al., 2004;
Swinburn, Caterson et al., 2004). The influence of family meals may also have a
lasting effect on the dietary behaviour of adolescents, who were shown to sustain
servings of fruit and vegetables into young adulthood when this food type was provided

during their formative years (Larson, Neumark-Sztainer et al., 2007).

Parental role modelling also appears important to encourage active lifestyle and
physical activity practice for children and adolescents. Epstein and colleagues (1996)
state that parents can be pivotal in changing physical activity behaviours by allowing
opportunities for movement or passively influencing activity patterns (Epstein, 1996).
It has also been shown that children’s physical activity levels increase, and measures of
body mass such as BMI-Z scores decrease, when parents participate in family-based

obesity treatments (Wrotniak, Epstein et al., 2004).

The relationship between sweetened beverages and weight status among
children and adolescents has been investigated (Bachman, Baranowski et al., 2006). A
systematic review on this topic found a significant positive association between
sweetened beverage consumption and childhood and adolescent obesity (Malik,

Schulze et al., 2006). Further to this, relationships between fast food restaurant and
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school location were examined using data taken from 529,367 adolescent students aged
12 to 17 years. The results showed that students with fast food restaurants located
within 1.6 kilometres of their school consumed fewer servings of fruit and vegetables,
consumed more soda (carbonated sweetened beverage) and were more likely to be

overweight (Davis & Carpenter, 2009).

Recently, Moodie & colleagues put forth that transnational corporations are
major drivers of non-communicable disease epidemics such as obesity and profit from
increased consumption of ultra-processed food and drink (so-called unhealthy
commodities). The study further details that the saturation of these products in high
income markets leads to the consumption of these energy-dense ultra-processed foods
which include sugar-sweetened beverages which is associated with increased rates of
obesity and diabetes, childhood obesity, long-term weight gain, and cardiovascular

disease (Moodie, Stuckler et al., 2013).

The information presented shows that a lack of physical activity, exposure to
poor-quality food options, sedentary activity and family influences each have an

important effect on the development of OWOB among children and adolescents.

Definition and Classification Systems

The World Health Organisation (WHO) defines overweight and obesity as
“abnormal or excessive fat accumulation that may impair health” (World Health
Organisation, 2006),fact sheet 311, (pg 1). Body Mass Index (BMI) is commonly used
as the basis for classification systems of overweight or obesity (OWOB), and is defined
as weight in kilograms divided by height in metres squared (kg/m?), and is the most

frequently used measure of weight classification. Many authors have described the
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disadvantages of this measure (Sweeting, 2007), and the major limitation is that BMI
does not differentiate for body composition between fat mass and muscle mass
(Lobstein, Baur et al., 2004). Clinically, for adults OWOB are defined by a BMI score
of 25.00 to 29.99 kg/m? to designate overweight, and a BMI score of 30.00 kg/m? and
above for obesity (World Health Organisation Consultation on Obesity, 1997). Within
child and adolescent populations, BMI categorisation of OWOB change with age due to
growth, and differs between sexes (Cole, Bellizzi et al., 2000). Cole and colleagues
have established an international standard BMI-based definition for child and
adolescent OWOB for those ages 2 to18 years, enabling a BMI score to be aligned with
age and gender specific centile curves for clinical use. While it is beyond the scope of
this review, it is important to acknowledge that a number of authors have detailed
various disadvantages of the use of BMI as classification system for overweight or
obesity (Sweeting, 2007; Daniels, 2009). Most often, the major limitation identified is
that BMI does not differentiate between fat mass and muscle mass (Ellis, Abrams et al.,
1999; Lobstein, Baur et al., 2004), the proportions of which are critical determinants of

health in individuals (Baker, Olsen et al., 2007).

A commonly used alternative to BMI with child and adolescent populations is
based on BMI percentile scores derived from large population data sets (Huerta, Zarka
et al., 2010). Alternatively, adolescents and children are classed as overweight if, for
their age group, their BMI score is equal to or greater than the 85th percentile and less
than the 95th percentile, with obesity being the classification when the score is equal to

or exceeds the 95th percentile (Huerta, Zarka et al., 2010)
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Adolescence

Although the definition of adolescence is constantly being challenged (Gentry
& Campbell, 2002), the WHO defines adolescence as the transitional stage of physical
and mental human development generally occurring between puberty and legal
adulthood, but largely characterised as beginning and ending with the teenage stage
(World Health Organisation, 2003). Adolescence is a unique period of rapid growth
and development, which includes physical growth through puberty, cognitive
maturation and psychosocial development (Gallahue & Ozmun, 1995). Such
development can occur at varying speeds and proceed at different times (Hofmann &
Greydanus, 1997). The interaction of these developmental areas has an impact on
behaviour, as adjustments are made to become independent and maintain relationships
(Gallahue & Ozmun, 1995). Within OWOB contexts, adolescents are exposed to
conditions that exploit their developmental vulnerabilities, promote excess food intake,
and discourage physical activity. These conditions are the default for most people, but
adolescents may be especially susceptible as the discipline, personal responsibility, and
restraint to hold up under such powerful conditions is challenging (Brownell, Schwartz
et al., 2009). Adolescents appear as a vulnerable demographic for the development of

OWOB.

Consequences of Overweight and Obesity in Children and Adolescents
Overweight and obesity (OWOB) causes adverse consequences in children,
adolescents and adults. Regardless of age, OWOB individuals are more likely to
develop early signs of, or manifestation of, many co-morbidities, including heart
disease, hypertension and Type II Diabetes (Speiser, Rudolf et al., 2005). It has been

suggested that OWOB children and adolescents are more likely to develop orthopaedic
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impairments and problems in their endocrine, neurological and gastroenterological
systems, as compared to their non-obese peers (Must & Strauss, 1999). Moreover,
many researchers have found that obese adolescents are more likely to develop asthma,
sleep apnoea and gallstone formation (Rocchini, 1993; Wabitsh, 2000; Barr, Magliano

et al., 2000).

Biological consequences.

Type II Diabetes is a chronic disease marked by high blood sugar levels,
occurring when the body does not produce enough insulin (Schreiner, 2005). In
children and adolescents, Type II Diabetes is becoming an increasingly important
public health concern with the phenomena becoming more prevalent, as adolescent
populations become OWOB (Deckelbaum & Williams, 2001). In the US, 6% of non-
Hispanic whites have Type II Diabetes; this figure is more pronounced in African
Americans where the prevalence is 33% (Rosenbloom, Silverstein et al., 2009). In an
Australian study of 496 adolescents, it was shown that those who were OWOB were
more likely to show an increase in blood insulin (Denney-Wilson, Hardy et al., 2008).
An earlier Australian study reported that almost one in five 15 tol6 year-olds had high
insulin concentrations, putting them at risk for the development of Type II Diabetes

(Booth, Okely et al., 2006).

Adolescent obesity is further associated with the presence of risk factors which
may lead to cardiovascular disease (Freedman, Kahn et al., 2007). These risk factors
include high blood pressure, dyslipidemia and insulin resistance (Must & Strauss,
1999). The possession of three or more of these risk factors is associated with the

development of metabolic syndrome, inclusive of coronary artery disease, stroke, high
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triglycerides, and Type II Diabetes (Schwimmer, Pardee et al., 2008). Overweight and
obesity has also been linked to non-alcoholic fatty liver disease (NAFLD) in both
children and adolescents (Deivanayagam, Mohammed et al., 2008). This disease,
which is the most common cause of liver disease in children, is strongly associated with
the development of metabolic syndrome. Evidence of this phenomena is shown in the
findings of an Australian study of 496 adolescents for whom blood analysis showed
those boys who were obese had a higher proportion of fatty liver enzymes as compared

to boys who were an appropriate body size (Denney-Wilson, Hardy et al., 2008).

Orthopaedic consequences.

Orthopaedic ailments within adolescents include the presence of softer and
unfused growth plates, thus contributing to permanent damage and long-term
abnormalities (Henderson, 1992). Studies detailing these abnormalities show that
permanent damage to the femoral head may occur when the femoral growth plate
(capital epiphyses) dislocates, the incidence of which is reported in approximately 3.4
per 100,000 children, of which 50% to 70% were obese (Must & Strauss, 1999).
Bowing of the legs, also known as Blount’s disease, is a condition where unequal or
excess weight bearing pressure is apparent. Researchers have found that approximately
80% of the children who were affected by this condition were obese (Dietz, Gross et
al., 1982). A recent study of 135 obese children and adolescents aged 3 to 18 years
found that 61% complained of at least one joint hurting more than once monthly. The
research, that included a racially diverse population, used survey information to
determine pain to major joints including the back (39%), feet (26%) and the knee
(24%). Moreover, pain in the knees and hips were positively associated with an

increased BMI (Stovitz, Pardee et al., 2008).
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Orthopaedic complications have been linked to OWOB in children. In research
investigating plantar foot pressures, Dowling and colleagues, compared matched groups
of obese and non-obese children average age 8.3 years (n =26, 13 per group). Findings
revealed examples of flat wide feet with increased plantar pressure, leading to structural
change and foot discomfort within the obese sample, compared to their non-obese
counterparts (Dowling, Steele et al., 2001). The authors speculated that such
orthopaedic ailments may, in turn, result in reduced physical activity (PA), thus limiting
the probability of the individual using activity as a viable form of energy expenditure,
and weight management. Further to this, the authors speculated that a restriction of PA
may lead to a reduction of time for children with this condition to socially interact with
their peers, a common by-product of childhood physical activity experiences, which
may, in turn, manifest as feelings of isolation and loneliness resulting in diminished

self-esteem.

Psychological and sociological consequences.

Researchers have reported that many adverse psychosocial issues can develop in
children and adolescents as a consequence of OWOB (Wadden & Stunkard, 2002;
Wadden, Womble et al., 2002). Research conducted with a sample of 1,520 obese and
non-obese children found no significant difference in self-esteem at ages nine to ten
years. However, when re-surveyed in early adolescence at 13 to 14 years, participants
who were obese were more likely to experience reduced quality of life through
distorted body image and poor self-esteem, evident as loneliness, sadness, and

nervousness (Strauss, 2000).
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In Australia, a state-wide cross sectional study, utilising random sampling of
New South Wales (NSW) primary schools to recruit 2,813 child and young adolescent
participants (M = 11.3 years), found that OWOB participants had inferior psychological
scores across a range of measures (Franklin, Denyer et al., 2006). Psychosocial
measures completed by the participants revealed that, among boys, those who were
obese scored significantly lower than their appropriate weight peers on perceived
athletic competence, perceived physical appearance and global self-worth. Overweight
boys also scored significantly lower on perceived physical appearance and global self-
worth compared with appropriate weight boys. The psychological impact on obese
girls was more profound. The obese girls differed significantly from their appropriate
weight peers in perceived social acceptance, perceived athletic competence, perceived
physical appearance, and global self-worth. The same study group concluded that
overweight girls had lower self-perception of themselves than overweight boys.
Support for this finding has come from Brownell and colleagues who indicate that
weight bias may impair social relationships in adolescents, leading to low peer-
acceptance and social isolation (Brownell, Schwartz et al., 2009). Existing research
further notes that overweight adolescents are less likely to be selected as friends by
their peers (Strauss & Pollack, 2003). The most recent research with 416 ninth-
through twelfth grade adolescents, 215 girls (51.7%) and 201 boys (48.3%) revealed via
the Overt and Relational Aggression/Victimization Questionnaire that adolescents are
at greater risk for mistreatment by peers and may have fewer opportunities to develop

intimate romantic relationships (Pearce, Boergers et al., 2002).
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Economic consequences.

In addition to personal physical and psychosocial costs to individuals, the
economic cost of OWOB to individuals and groups has increasingly been highlighted
as a major concern, with current Australian estimates determining the cost of OWOB to
the Australian society being between $21 to $37 billion annually, which is substantially
higher than previous estimates (Colagiuri, Lee et al., 2010). Lobstein et al. suggest that
it may be difficult to predict the long-term economic impact of childhood obesity, as
indirect costs may be undetectable, and may include hard to detect related costs such as
time away from the workplace by parents when they care for their obese children, or
those who are unemployable or made redundant due to their excessive weight
(Lobstein, Baur et al., 2004). Australian researchers suggest that the costs of treating
OWOB accumulate early in adolescence, therefore contributing to an increase in the
economic burden. Research conducted using 496 adolescents (MEAN age of 15.3 years)
analysed risk factors via blood samples and used delivery modelling to predict costs.
The study predicted an increase in health care expenditure of 48% for those adolescents
who were OWOB, and that failure to intervene would further compound these costs
(Booth, Dobbins et al., 2009). The available cost estimates on OWOB display a need to

focus on interventions that can manage such a phenomenon.

Tracking of Obesity

In the epidemiological literature, tracking is known as the persistence or relative
stability of a health condition, such as overweight or obesity (OWOB), as measured by
the relationship between early and later in life population values over time (Singh,
Mulder et al., 2008). The tracking of OWOB from childhood and adolescence to

adulthood has been demonstrated in recent studies. In a 2008 meta-analysis of 13
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studies, Singh et al. reported an increased risk for OWOB youth to remain OWOB in
adulthood. The researchers concluded that the probability of obese adolescents
becoming OWOB adults was higher than for children and varied between 24% and
90%, based on the detail of the studies that met the selection criteria (Singh, Mulder et
al., 2008). In a recent published study, 8,834 normal weight, overweight, and obese
adolescents were tracked from adolescence and early adulthood (aged 12 to 21 years) in
1996, and subsequently followed-up when aged 24 to 33 years in 2007 to 2009.

Overall findings showed that obese adolescents were 16 times more likely to remain
obese as young adults compared to appropriate weight or overweight adolescents.
Additionally, fewer than 5% of adolescents who were appropriate weight became obese
as adults (The, Suchindran et al., 2010). Combined, the available evidence indicates a
tracking phenomenon exists for OWOB, highlighting the need for interventions prior to

adulthood.

Section 1: General Summary

The available evidence confirms that OWOB in adolescents is a serious health
and economic problem. Moreover, OWOB in adolescence is strongly associated with
OWOB in adulthood, which, in turn, manifests as numerous health consequences and
impairs quality of life and can lead to increased morbidity and earlier mortality. The
causes of OWOB can be influenced by genetic, environmental and biological factors.
Reversing these trends is likely to involve a determined multi-faceted approach. These
serious health consequences and high economic costs associated with OWOB have led

to the development of prevention interventions a priority within public health.
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Section 2: Intervention Approaches for Overweight and Obesity

Research in overweight and obesity (OWOB) has focused on assisting children
and adolescents to manage their weight using a variety of strategies (Berkowitz,
Wadden et al., 2003; Sugerman, Sugerman et al., 2003; Steinbeck, 2005). Typical
weight management strategies involve a reduced energy intake with a concurrent
increase in energy output (Steinbeck, 2005). The major consideration in relation to
weight management in children and adolescents is adjusting the balance between
energy intake with energy output whilst maintaining a diet that provides the essential
nutrients for proper growth and function (National Health and Medical Research

Council, 2003).

Diet

The occurrence of adolescent OWOB may be the result of the cumulative
effects of excess daily energy intake. In an effort to support the achievement of a
healthy weight, and recognising the need to ensure appropriate nutrient intake to
support development, effort has been directed toward the development of weight loss
through suitable and safe approaches (Steinbeck, 2005). Dietary management
strategies as an aid for weight adjustment among children and adolescents have
generally reflected broader adult trends (Swinburn, Caterson et al., 2004). Extensive
research has been undertaken on these approaches, with focus on low calorie or nutrient
adjustment diets that have an emphasis on foods with a low glycaemic index (GI),
which have been suggested as suitable for the adolescent population (Spieth, Harnish et

al., 2000; Ebbeling, Leidig et al., 2003).
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Children and adolescents.

Typical of dietary interventions in adolescent OWOB is research undertaken by
Spieth et al (2000), who compared a low-GI diet to a standard low-fat diet alternative
(Spieth, Harnish et al., 2000). In the study, 64 children received a low-GI diet (M =
10.6, SD = 4.0 years), and 43 received a low-fat diet (M = 10.2, SD = 3.1 years) for 4.3
months. Results showed a significant mean BMI reduction for the low-GI diet group of
1.53 kg/m?, (SD = 0 .82) compared to a non-significant mean BMI reduction of 0.06
kg/m2 , (SD = 0.12) for the low-fat group. The researchers concluded that a low-GI diet
may be a favourable alternative to a traditional low-fat diet for children. Later work by
Ebbeling et al. (2003) with 16 obese adolescents aged 13 to 21 years, found a low-GI
diet resulted in significantly reduced fat mass (M = 3.0, SD = 1.6 kg) compared to a
reduced fat control diet (M = 1.8, SD = 1.0 kg; p =.01) (Ebbeling, Leidig et al., 2003).
Recently published work by Krebs and colleagues investigated the effect of a high
protein and low carbohydrate (HPLC) diet on 46 severely overweight adolescents aged
12 to 18 years. The HPLC group was compared to a low-fat (LF) comparison and
results showed that the HPLC group achieved a significantly greater decrease in weight
loss (M = 6.31 kg) compared to the LF group (M =1.41 kg) at 24 weeks. BMI-Z scores
were found to be reduced significantly at a 36-week followup for both groups (HPLC
M=0.14 SD=0.04; M=0.21,SD =0.07 for LF). Additionally, the authors reported,
but without accompanying data, that the HPLC group lost significantly more body fat
than the LF group, as derived by dual energy x-ray absorptiometry (DEXA). The
authors reported that the HPLC group lost significantly more lean body mass (M = -
1.24kg) compared to the LF group, that had a gain in lean body mass (M = 1.25kg)
despite the HPLC group receiving a significantly and substantially greater dietary

protein intake. The authors concluded that a high protein, low carbohydrate diet should
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be considered a safe and effective option for medically supervised treatment of severe

obesity in adolescents (Krebs, Gao et al., 2010).

Adults.

As with children and adolescents, researchers have sought to investigate if
manipulating the macronutrient composition of dietary intake can be effective in the
management of OWOB. Hession and colleagues conducted a systematic review
comparing the effects of low-carbohydrate / high-protein (LCHP) diets against low-fat /
high-carbohydrate (LFHC) diets for obesity and cardiovascular disease risk (Hession,
Rolland et al., 2009). This review focused on randomised controlled trials in adult
populations who were aged 18 years and older. Included in the review were 13 trials
totalling 1,222 participants published between 2000 and 2007 and which included a
follow-up period of at least 6-months. Evidence from this systematic review
demonstrated that LCHP diets are more effective than LFHC at 6-months and are as
effective, if not more so, as low-fat diets in reducing weight and cardiovascular disease
risk up to one-year. The weight change difference between the two groups at 6-months
was -4.02 kg in favour of the low-carbohydrate / high-protein group. (p <.001). At
12-months, the difference was less and had reduced to -1.05 kg (p < .05) during the
period from baseline. The authors noted that more evidence and longer-term studies
were needed to assess the long-term benefits from the weight loss achieved using these
diets (Hession, Rolland et al., 2009). The NHMRC have reported a similar view that
diets such as those involving modified fats and increased protein show promise in
short-term trials, but long-term data and evidence of efficacy is lacking (National

Health and Medical Research Council, 2003).
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Physical Activity

Physical activity (PA) involves the physical loading of the body organs and
body systems, thus stimulating an adaptation to these physiological variables to create
improved function. When the loading stimulus is repeated in suitable frequency,
intensity and volume, responses in the loaded organs adaptions can take place in order
to better tolerate the loading (Vuori, 2001). Among these responses can be a loss of
body fat and a change in body weight. The benefit of physical activity for the
maintenance of health, functional capacity and the prevention of many diseases has
been extensively documented in the scientific literature (Vuori, 2001; Aittasalo,
Miilunpalo et al., 2004). Many experts promote physical activity (PA) as a viable
approach to assist in the prevention of overweight and obesity (OWOB), and weight
regain (Wareham, van Sluijs et al., 2005; Wareham, 2007; Pearson, Atkin et al., 2009),
but available evidence suggests that alone, physical activity is not likely to create a
sufficient energy imbalance to achieve better weight among children or adolescents
(Council on Sports Medicine and Fitness and Council on School Health, 2006;
Dobbins, De Corby et al., 2009; Harris, Kuramoto et al., 2009). In relation to the
prevention of OWOB through energy expenditure, physical activity is the only
component of energy expenditure that can be altered by behaviour (National Health and
Medical Research Council, 2003). Additionally, a decrease of sitting time or sedentary

time is also seen as altering one’s energy expenditure (Tremblay, LeBlanc et al., 2011).

Children and adolescents.
Lifestyle physical activity (PA) includes PA that occurs during activities of
daily living, such as when engaged in through transport (e.g., walking, cycling), work

or school, leisure and sport or time at home (Australian Government Preventative
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Health Taskforce Australia the Healthiest Country by 2020, 2009). Current National
Health and Medical Research Council (NHMRC) guidelines support lifestyle physical
activity (PA) as the preferred modality in child and adolescent weight management,
highlighting that lifestyle physical activity programs are more likely to promote
sustained weight loss in contrast to structured exercise groups (National Health and
Medical Research Council, 2003). Evidence in support of the NHMRC
recommendation has been gathered by Harris et al. (2009), who reviewed 18 studies
involving 18,141 children and adolescents aged 5 to18 years who had undergone a
school-based PA intervention. Meta-analysis showed that BMI did not improve
following PA intervention when compared to control groups (M = -0.05 kg/m?, 95%
confidence interval (CI) -0.19 to 0.10). It was concluded that school-based physical
activity interventions did not improve BMI and school-based interventions alone were
unlikely to have a significant effect on decreasing the prevalence of childhood obesity
(Harris, Kuramoto et al., 2009). Despite the findings in relation to BMI, the authors
emphasised that physical activity should be included and promoted within schools, as it
is an important component of a healthy lifestyle and improves many other aspects of

health.

A 2009 Cochrane review sought to evaluate the effects of school-based
experiences on promoting physical activity and fitness among children and adolescents
who were aged 6 to 18 years. The systematic review analysed 482 articles and revealed
that positive effects were observed for the duration of physical activity program and
improvements in aerobic fitness, and blood cholesterol, but no significant effect was
found for BMI, leisure-time physical activity rates, or systolic or diastolic blood

pressure (Dobbins, De Corby et al., 2009).
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Adults.

The American College of Sports Medicine (ACSM) has recently updated
physical activity recommendations based on findings of recent physical activity (PA)
trials designed for prevention of weight gain, for weight loss, or prevention of weight
regain in adults. This update was undertaken for persons older than 18 years and
recommended that moderate-intensity PA between 150 and 250 minutes per week as
the required amount to be effective to prevent weight gain. Further to this, amounts of
PA greater than 250 minutes per week are stated as being needed to promote clinically

significant weight loss (Donnelly, Blair et al., 2009).

Anderson and colleagues conducted a review to investigate the effect of
worksite physical activity intervention on the weight-related outcomes of employees
aged 18 years and older. This review included 54 randomised control trials with weight
control or weight loss as the primary focus and also included worksite interventions
aimed at general health promotion and risk reduction (e.g., cardiovascular disease
(CVD) risks, diabetes risks). Findings revealed that worksite physical activity
programs achieved modest improvements in employee weight status at 6 tol12-month
follow-up. A pooled effect estimate decrease of 1.3 kg (95% Confidence interval (CI) -
4.6, -1.0) was found based in nine random controlled trials (RCT), and a decrease in
BMI of 0.5 (95% CI -0.8, -0.2) was found based on six RCT. The findings appear to be
applicable to both male and female employees, across a range of worksite settings. The
study was limited as it included some interventions where nutritional strategies were
implemented, therefore were not exercise-only interventions. Even though the authors
reported the existence in the literature they examined of a consistent, but modest,
weight loss for participants, incomplete and less-than-transparent study reporting made

it difficult to use the full body of evidence to assess program effectiveness (Anderson,
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Quinn et al., 2009). The NHMRC suggests that, based on their review of physical
activity interventions, exercise is likely to be more effective for weight management
when combined with energy restriction. Furthermore, lifestyle-based increases in
physical activity, as opposed to a structured exercise program, are likely to be more
successful for weight loss in the long-term (National Health and Medical Research

Council, 2003).

Pharmacology

The use of pharmacological agents for the treatment of overweight, but mainly
obesity, has increased in recent decades (Padwal & Majumdar, 2007; Kanekar &
Sharma, 2010). The majority of pharmacological treatments either limit nutrient
absorption or suppress appetite (Speiser, Rudolf et al., 2005). Although now
withdrawn from sale in Australia and the United States, trials have shown the drug
Sibutramine can induce significant weight loss (Berkowitz, Wadden et al., 2003). In
adults, pharmacological agents can be a useful adjunct to lifestyle change to induce
weight loss in some with a BMI greater than 30 and in others with a BMI greater than
27 with co-morbidities. Like therapy for other chronic disorders such as hypertension,
diabetes and dyslipidaemia, the medication is effective only while it is being taken

(National Health and Medical Research Council, 2003).

Children and adolescents.

The use of pharmacological aids as an intervention for obesity in adolescents
has received recent attention. In a randomised, double-blind, placebo controlled trial,
60 adolescents aged 14 to 17 years who used Sibutramine were found to have lost an

average weight of 10.3 kg (SD = 6.6) compared to a group who received a placebo,
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who lost 0.9 kg (Godoy-Matos, Carraro et al., 2005). Similarly, in a randomised,
double-blind placebo controlled trial, 82 adolescents aged 13 to 17 years who given
Sibutramine as an adjunct to a lifestyle program, achieved an average weight loss of 7.8
kg which was significantly more than the weight loss of 3.2 kg for the placebo group.
Researchers in a 2005 study investigated the efficacy of lipase inhibitor drug Orlistat,
combined with lifestyle behavioural training. In the randomised double-blind study of
539 obese adolescents aged 12 to 16 years, 357 participants received the Orlistat
intervention and 182 the placebo intervention. It was revealed that at one-year, the
Orlistat group had a significant decrease in BMI (M = -0.55) compared to an increase in
the placebo group (M =+0.31, p =.001). Waist circumferences decreased on average,
but not significantly, in the Orlistat group (M = -1.33 cm), and increased on average,
but not significantly, in the placebo group (M =-0.12 cm). The research revealed the
the Orlistat treatment group were more likely to have experienced a gastrointestinal
event, on at least one occasion, including fatty or oily stools (34%), faecal urgency

(13.6%), and abdominal pain (15.3%) (Chanoine, Hampl et al., 2005).

In a discussion paper detailing the effectiveness of pharmacology to assist adults
and children with weight loss, the authors asserted that, while such measures can assist
certain individuals, the likelihood of pharmacological strategies being the magic bullet
was small (Kopelman, 2005). A 2005 consensus statement into childhood obesity
recommended pharmacological treatment be accessed only when a supervised lifestyle
intervention had failed (Speiser, Rudolf et al., 2005). Added to this, some researchers
note that, although pharmacological treatments do elicit positive responses, wide-spread
use of these pharmaceuticals should be sparing until more extensive safety and efficacy

data are available (Berkowitz, Wadden et al., 2003; Godoy-Matos, Carraro et al., 2005).
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In arecent review (Kanekar & Sharma, 2010), 20 studies that had used
pharmacological agents in adolescent OWOB interventions were evaluated. The
authors concluded that there was insufficient evidence from the published research to
confirm that pharmacological agents alone would cause adequate weight reduction and
weight maintenance. Furthermore, the authors cautioned that the use of Orlistat
appeared to decrease the absorption of fat soluble vitamins, which may be

counterproductive for developing adolescents.

Adults.

A study by Davidson and colleagues showed that Orlistat combined with a low-
energy, low-fat diet led to an average weight loss of 8.7 kg (range 6 to 13 kg) in 657
participants compared to a group of 223 participants who received a placebo and lost on
average of 5.8 kg after one to two years of treatment (p < .001). However, the authors
attributed two-thirds of this weight loss to be a result of diet modification (Davidson,
Hauptman et al., 1999). As has been shown to occur with adolescents, the major
adverse effects of Orlistat use by adults were fatty stools, gastrointestinal discomfort
and faecal urgency in 15 to 30% of participants. Padwel and researchers pooled data
from three double blind, placebo controlled studies of Sibtramine for 929 adults with
results showing a weight reduction of 4.6%. The researchers noted that the efficacy of
the pharmaceutical agent is greatly enhanced by lifestyle modification and frequent
follow-ups (Padwal & Majumdar, 2007). The NHMRC recommend that
pharmaceutical approaches should only be undertaken with careful medical supervision
and in the context of a long-term treatment strategy (National Health and Medical

Research Council, 2003).
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Surgery

Bariatric surgery is the practice of surgical treatment of obesity, for which there
are three procedures in use: laparoscopic adjustable gastric banding (LAGB); Roux-en-
Y gastric bypass (RYGB); and, biliopancreatic diversion (O'Brien, Brown et al., 2005).
These methods limit the overall stomach surface area, thus decreasing absorption rates
and stomach capacity (Love & Billett, 2007). Surgery is most often cited as the
alternative when traditional weight loss attempts have proven unsuccessful (Inge, Krebs
et al., 2004). In adults, surgery has caused weight loss resulting in a marked reduction
in the incidence and severity of some of the co-morbidities associated with obesity
(particularly diabetes) and improved quality of life (National Health and Medical

Research Council, 2003).

Adolescents.

Studies investigating the effect and safety of bariatric surgical interventions
with adolescents have increased in the past decade. In a retrospective study, using
information available from a database covering the period 1981 — 2000, researchers
identified 33 adolescents (range 12 to18 years) who had undergone bariatric
procedures. The research showed that surgery resulted in a significant and very large
BMI reduction from an average score of 52 (SD = 11) at preoperative measurement to a
BMI average score of 38 (SD = 16) at 14-years follow up (Sugerman, Sugerman et al.,
2003). The research identified two deaths among participants at 2 and 6 years post-

operation and 21% of participants required additional corrective surgical procedures.
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Similarly, Strauss et al. obtained retrospective data on 10 morbidly obese
adolescents 17 years and younger at surgery, and for whom data was available at one-
year post-surgery follow-up (Strauss, Bradley et al., 2001). Results showed that 9 of
the 10 adolescents had weight loss in excess of 30 kg (M = 53.6, SD = 25.6kg). The
authors concluded that gastric bypass surgery was an effective method for weight
reduction in morbidly obese adolescents, noting the procedure was well tolerated, with
few unanticipated side-effects. Even so, the research identified that 5 of the 10
adolescents suffered nutrient deficiency post-surgery, and four of the adolescents
required correction procedures due to complications that emerged following the initial
surgery. Widhalm et al. completed a four-year follow-up of 10 adolescents (M = 17.3
years, BMI: M =49.2 kg/mz) who underwent bariatric surgery (Widhalm, Dietrich et
al., 2008). Results showed that the adolescents had a mean BMI decrease of 10.33 (SD
= 6.6 kg/m”) range from 3.3 to 25.07 kg/m” at 41 months follow-up. The authors
concluded that the weight loss caused by the surgery was not as great as anticipated,
with the majority of adolescents who initially lost weight, regaining weight at 41
months. Only three adolescents had sustained weight loss at last follow-up. The
authors cited poor postoperative compliance by adolescents as a major contributor to
this phenomenon and that attention to compliance and psychological aspects should be

given priority.

O’Brien and colleagues have recently published findings of a laparoscopic band
intervention, which was compared to optimal lifestyle program. This Australian-based
research was conducted with 50 obese adolescents, all of whom had a pre-operative
BMI higher than 35 and were aged 14 to 18 years. The results at two years post-
treatment showed an average significant weight loss of 34.6 kg for the surgery group (N

= 25) (24 completers), compared to average non-significant weight loss of 3.0 kg for
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the optimal lifestyle group (N = 25)(18 completers). The authors concluded that the
surgery was an effective intervention leading to a substantial and durable reduction in
obesity (O'Brien, Sawyer et al., 2010). Information reported in the paper described the
surgery group as receiving on average 20.4 therapeutic contact visits compared to the
lifestyle group, which had an average of 15.5. It was further reported that 13 of the
surgery group adolescents experienced side-effects, including reflux, heartburn, or
vomiting post-surgery, with eight adolescents requiring corrective surgery. The study
did generate criticism in the scientific community, resulting in a letter being published
in the same journal, criticising the study design, specifically the management of the
lifestyle group, which was allowed a wide variety of diets and had less physician
contact. In contrast, the surgery group received specific meal plans and greater

physician contact (Richardson, 2010).

In recently published information regarding bariatric surgery for adolescents,
Holterman and colleagues completed a longitudinal trial of the safety of laparoscopic
adjustable gastric banding for 32 completing morbidly obese adolescents aged 14 to 17
years who at baseline had an average BMI of 50 (SD = 10 kg/mz). At 18 months
follow-up, surgery was found to be a favourable adjunct to a comprehensive weight-
loss program with an average BMI reduction of 9.4 (SD = 5.4 kg/m®). The study
revealed adolescent co-morbidities had also improved, resulting in reductions for
hypertension (100%), dyslipidaemia (82%), and insulin resistance (72%). Surgical

correction was required for six of the adolescents (Holterman, Browne et al., 2010).

Various authors have expressed concern regarding the use of bariatric surgery
for adolescents. In a review by Love and Billet, the authors highlighted the potential
for limited nutrient absorption, necessitating lifelong follow-up of haematological

parameters to ensure that absorption of essential vitamins and minerals was occurring.
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The authors specifically noted the risk of iron deficiency for females who became
pregnant, highlighting a case-example of a pregnant female requiring blood transfusion
at the third-trimester (Love & Billett, 2007). Similarly, a clinical case review
described the experience of a pregnant female who had bariatric surgery. The female
became vitamin A deficient and gave birth to an underdeveloped baby that displayed
overall body measurements at the lower end of percentile rankings (Smets, Barlow et

al., 2006).

Recognising the need for guidance related to bariatric surgery and adolescents, a
representative group of the Royal Australasian College of Physicians, the Australian
and New Zealand Association of Paediatric Surgeons, and the Obesity Surgery Society
of Australia and New Zealand met to formulate selection criteria for adolescents
seeking bariatric surgery. The position paper highlighted eight criteria, which, ideally,
an adolescent would need to meet prior to bariatric surgery (Australian and New
Zealand Association of Paediatric Surgeons the Obesity Surgery Society of Australia
and New Zealand and the Paediatrics & Child Health Division of The Royal
Australasian College of Physicians, 2010). These eight criteria included the adolescent:
(1) to be severely obese (BMI > 40 kg/mz); (2) have an associated severe co-morbidity;
(3) have undertaken a previous six-month attempt at a multidisciplinary weight
management approach, including lifestyle modification, that had failed; (4) had an
understanding of postoperative treatment and compliance requirements; (5) had the
ability to give informed consent; (6) had attained final or near final adult height; (7) had
reached a maturation level of Tanner stage of 4 to 5; and, (8) being, desirably, 15 years

or older (14 years in extreme cases).
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Adults.

Techniques for bariatric surgery in adults are, in principle, the same as in
adolescents, with some claiming that these procedures are the only treatment that has
achieved major and durable weight loss (O'Brien, Brown et al., 2005). In a major
literature review and meta-analysis by Buchwald et al. (2004) of 136 studies that
included 22,094 patients (M age 39 years; 72.6% women), it was found that the
percentage of excess weight loss was 61.2% in all patients (95% confidence interval).
The analysis failed to report on complications, follow-up correction procedures or
patient side-effects (Buchwald, Avidor et al., 2004). Bariatric surgery is often
associated with impaired absorption of micronutrients, which requires lifelong
monitoring and, often, folate or vitamin B supplementation (National Health and

Medical Research Council, 2003; Kopelman, 2005).

Pinkney et al. argue that bariatric surgery remains a key treatment option for
carefully selected patients with obesity. However, bariatric surgery does not eliminate
the risk of developing Type II Diabetes, dyslipidaemia and hypertension (Pinkney,
Johnson et al., 2010). Additionally, the paper highlighted that surgery was associated
with short-term complications including bleeding, infections and bowel obstruction
and, in the long-term, may result in hernias, gallstone formation and nausea and
vomiting. Research also suggests that physical activity levels should increase post-
operatively to ensure long-term weight loss success. Bond et al. (2009) highlighted that
individuals who progressed from being inactive before bariatric surgery to being highly
active at 1-year following their surgery had better weight loss outcomes than those who
continued to be inactive after their surgery (Bond, Phelan et al., 2009). This implies

that modifications to lifestyle are required to enhance surgical outcomes.
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General Summary

In summary, there is not enough evidence to confirm any single approach as
being both successful and safe as a treatment for adolescent OWOB. Physical activity
interventions are seen as a conservative approach for this demographic, but available
evidence suggests that physical activity alone is unlikely to create a sufficient energy
imbalance to achieve better weight among children or adolescents (Dobbins, De Corby
et al., 2009). Likewise, dietary treatments usually involve the manipulation of
macronutrient composition or energy restriction, but many authors do not support
restrictive approaches due to the possibility of inhibiting normal growth and
development (Speiser, Rudolf et al., 2005), and this approach has not shown consistent
positive results when applied to adolescent OWOB groups. Pharmacological agents
appear to be mildly successful when aligned with a lifestyle program, but this approach
seems to have a limited role in adolescent obesity reduction due to reported side-effects
(Kanekar & Sharma, 2010). Bariatric approaches have been successful in short-term
weight loss outcomes, but long-term appraisal is limited (Strauss, Bradley et al., 2001;
Zitsman, Fennoy et al., 2011), as is evidence as to the short-term and long-term

postoperative complications (Sugerman, Sugerman et al., 2003).

Section 3: Behaviour Modification; Cognitive Behavioural Therapy

Over the past few decades several interventions have been developed to modify
health behaviour to achieve improved weight status, and these interventions have at
their core the elements of behaviour modification; one such example is Cognitive
behaviour therapy (CBT). Cognitive behavioural therapy is one of the most extensively

researched forms of psychotherapy. CBT evaluates and acts on a person’s cognitions,
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assumptions, beliefs, and behaviours (Butler, Chapman et al., 2006) and has been
widely used to assist people who exhibit a wide array of health conditions (Gowers,
2006; Eichler, Zoller et al., 2007). CBT employs behavioural therapy (BT) techniques
that focus on teaching those receiving therapy to link ‘thinking to behaviours’.
Behavioural therapy approaches are used on the assumption that a behaviour can be
learnt and therefore can be unlearnt (Coon, 1989). A therapist’s aim would be to change
a client’s thought patterns that have led to maladaptive behaviours, to thoughts that lead
to more positive behaviours and feelings (Ollendick & King, 2000). Specifically, CBT
has been utilised in the treatment of depression, anxiety, panic disorder, social phobia,
obsessive compulsive disorder, post-traumatic stress, schizophrenia, panic and eating
disorders (Butler, Chapman et al., 2006). Furthermore, many reviewers promote CBT
as being useful in the treatment of overweight and obesity (OWOB) (Warschburger,
Fromme et al., 2001). While a strength of trained psychologists (Epstein, McCurley et
al., 1990), CBT-based approaches have also been delivered effectively by non-
psychologists (Annesi, 2003; Nansel, lannotti et al., 2007; Beissner, Henderson et al.,
2009). Although the basic elements of CBT are commonly agreed, there are a range of
specific principles that fall under the greater CBT umbrella (Gaudiano, 2008). The
CBT model proposes that psychopathology is the product of incorrect information
processing that exhibits itself in distorted and dysfunctional thinking, thus leading to
negative thoughts and maladaptive behaviour (Gaudiano, 2008). Typically, a CBT
practitioner works with their client to recognise, evaluate and then modify distorted

cognitions to produce more realistic adaptive evaluations.
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Approaches in Cognitive Behavioural Therapy

Cognitive behavioural therapy is a sufficiently robust therapy to be delivered in
a variety of ways by a clinician or team of clinicians, whether to an individual or group,
or through bibliotherapy or via remote delivery systems (Warschburger, Fromme et al.,
2001; Lyneham & Rapee, 2006; Mohr, D Hart et al., 2006; Vignolo, Rossi et al., 2007).
CBT has been applied to address various psychological and physical ailments,
including as an approach to address OWOB. Within weight management contexts,
CBT has been used with children, adolescents, adults and those from the senior

community (Bean, Stewart et al., 2008).

Cognitive Behavioural Therapy for Adolescents and Children

Cognitive behavioural therapy has been found to be successful for the treatment
of various health problems in children and young people that include addiction
behaviours, depression and eating behaviours (Simons-Morton, Calfas et al., 1998;
Goldfield, Epstein et al., 2001; Burke & Fair, 2003; Powers, Jones et al., 2005; Rohde,
Feeny et al., 2005; Gowers, 2006; Davis, Gance-Cleveland et al., 2007; Gowers, 2008).
CBT was applied to anxiety disordered youth aged 7 to14 years (M = 10.27 years) in
research that compared three CBT modalities; an individual, a family-focussed and an
education support only intervention with 161 participants. All three intervention
groups participated in 16 weekly 60-minute sessions. Among participants, 64% of the
individual CBT group and 64% of family-focussed CBT group had significantly
improved on anxiety measures at one-year follow-up from post-treatment (p = .02) as
compared to 42% improvement for the education support group. In the effort to test
CBT in the treatment of Obsessive Compulsive Disorder (OCD), Williams and

colleagues compared a 10-session CBT intervention to a 12-week waiting list control.
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Twenty-one children and adolescents aged 9 to 18 years were placed into the CBT (N =
11) or wait list group (N = 10). The analysis of the Children’s Yale-Brown Obsessive
Compulsive Scale (C-YBOCS) data showed a significant improvement from baseline
(p = .016) for the reduction of OCD symptoms in the CBT group (Cohen’s d = 1.07), as
compared to a wait list group at 12-weeks. When treated, the wait list group responded

similarly to the CBT program (Williams, Salkovskis et al., 2010).

Remote delivery.

Non face-to-face CBT interventions have been utilised in delivering CBT to
people who are unable or unwilling to engage in the therapy when delivered in person.
Various remote delivery methods have been used for CBT delivery, including pen-and-
paper (i.e., bibliotherapy), but more commonly now through telephonic and internet-

based systems.

Children and adolescents.

A unique Australian study involving 100, 6 to12 year old children and their
parents utilising email, telephone and associated CBT-based bibliotherapy, resulted in
promising findings (Lyneham & Rapee, 2006). The study used parents as the major
facilitators of the program, and trained clinicians as a support network for the children,
all of whom were experiencing anxiety disorders. Results showed that the participants
improved in several areas relating to their anxiety, based on clinician severity ratings,
and found 79% of participants anxiety free at 12-month follow-up. The researchers
concluded that the CBT approach, combining bibliotherapy, parental support and

remotely-delivered clinical support, was effective for this group. The 12-month follow-
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up showed gains made during the program were maintained or improved, thus causing

the authors to claim the approach was sustainable.

In a similar approach with a group of adolescents and children, a feasibility
study assessed the delivery of an interactive tele-video CBT intervention with 28
depressed rural children, aged 8 to14 years (Nelson, Barnard et al., 2006). The findings
showed that elements of the CBT program were successfully administered across the
intervention group, and were comparable to outcomes in a face-to-face comparison
group. An 82% remission of depression symptoms was found immediately post-
treatment, and this rate did not significantly differ across groups (y 2 (N =28) = 2.19,
NS). The results enabled the authors to conclude that such innovative approaches had
the potential to reduce the barriers to care and offer an innovative way to extend and
accommodate best care practices to help bridge the gap between the high need in

mental health and low access, particularly for childhood depression.

Adult remote CBT applications.

Non face-to-face CBT provides effective treatment for adults with various
health conditions where lack of facility or clinician access is present. Telephony-based
CBT interventions have been trialled in the treatment of depression for adults living in
geographically dispersed areas (Mohr, D Hart et al., 2006). The intervention was
delivered to eight middle-aged adults, average age 56.75 years (SD = 10.1), across 8
weekly 50-minute telephone sessions, resulting in a reduction in depression scores in
the eight participants. Results showed a significant decrease in the Beck Depression
Inventory-II (BDI-II) from 34.25 at pre-test to 19.25 at post-test, and Hamilton Rating

Scale for Depression (HRSD) from 23.75 at pre-test to 16.75 at post-test. Perini and
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co-workers have recently published an Australian trial, which involved the targeting of
depressed adults using computerised CBT. The study involved a 9-week, clinician-
assisted programme, where participants who were aged on average 49.29 years,
completed six online lessons, weekly homework assignments and weekly email contact
with a clinical psychologist. Participants were further required to contribute to a
moderated online discussion forum. At post-treatment, the intervention was shown to
be effective (p = .01) in reducing BDI scores as compared to a wait list control. The
authors stated that these data provide further support for the development of internet-

based treatment for common mental disorders (Perini, Titov et al., 2009).

Adult in person.

In summarising the treatment outcomes and adaptability of CBT in adult
applications, Butler and colleagues conducted a meta-analysis of 16 studies published
between 1986 and 1993 that involved CBT in the treatment of conditions including
anxiety, panic and obsessive compulsive disorders (Butler, Chapman et al., 2006).
Results from this analysis revealed that CBT was effective for a wide range of adult
psychiatric disorders showing large effect size improvements for unipolar depression,
generalised anxiety disorder, panic disorder with or without agoraphobia, social phobia,
and post-traumatic stress and anxiety disorders, as contrasted against controls. The
comparison-weighted grand mean effect size (ES) for treatment of these disorders when
compared to no-treatment, wait-list, or placebo controls was 0.95. The authors

concluded that the results provide support for the efficacy of CBT.

Showing CBT applicability to various health issues, a more recent study was

undertaken to evaluate CBT in the treatment of Attention Deficit Hyperactivity



64

Disorder (ADHD) in adults. The research compared a 10-session CBT intervention
against a 20-session cognitive training approach; a no treatment control was also
included. Clinical Global Impression (CGI) measures, evaluated by an independent
assessor, showed that 10 (70%) participants in the CBT group and three of the 10
participants (30%) in the control group improved from baseline to posttreatment,
whereas two of the nine (22%) in the cognitive training group improved based on
symptom severity measures. Significantly lower scores on the Brown Attention Deficit
Disorder Scale (p = .05) were observed in the CBT group versus the control group
(Virta, Salakari et al., 2010). This study is supported by an earlier RCT that used CBT
with 29 adults with ADHD who had not responded previously to a drug treatment
regime. Independent evaluator and self-report behavioural analysis showed a
significant difference in response to CBT treatment (p = .02), with 56% of participants
showing a positive response to treatment as compared to 13% of participants showing a
positive response to a treatment as usual pharmacological control (Safren, Otto et al.,
2005). When considered together, these research studies provide support to the
effectiveness of CBT in the treatment of mental health conditions when delivered in

person to adult populations.

General Summary

The reviewed applications strongly suggest that CBT has robust adaptability
using varied delivery approaches, target populations and treatment conditions. More
specifically, evidence for long-term effectiveness was found for depression, anxiety,
panic disorder, obsessive compulsive disorder, and ADHD. Moreover, many treatment

outcomes appear to be maintained beyond the end of treatment. The preceding studies
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suggest that CBT can be disseminated and implemented across the community to assist
in various health conditions across various populations. Furthermore, Anderson (1998)
contends that CBT has a very promising future in domains such as medicine and should
not be restricted to psychiatry, thus reinforcing the potential for it to be delivered by

various professionals (Anderson, 1998).

CBT in Weight Management

Lifestyle behaviour change approaches to address overweight and obesity
(OWOB) among adolescents are widely recommended in the literature (Barlow,
Trowbridge et al., 2002; Spear, Barlow et al., 2007; Vignolo, Rossi et al., 2007; Tsiros,
Sinn et al., 2008; Madsen, Garber et al., 2009). Successful behaviour modification
practice related to OWOB can support adolescents to address lifestyle choices, choices
that are primarily implicated in OWOB and include physical inactivity and poor diet
(Epstein, Valoski et al., 1990; Epstein, 1996). The National Health and Medical
Research Council recommendations indicate that behaviour change strategies that
address lifestyle concerns are an integral part of weight management (National Health
and Medical Research Council, 2003). In supporting the recommendation for
behaviour modification interventions, the NHMRC specifically recommend the need to
identify age-appropriate behaviour modification approaches that promote long-term
maintenance of weight control in OWOB children and adolescents (National Health and
Medical Research Council, 2003). As of the 29" of March 2012, a revised NHMRC
document for the Management of Overweight and Obesity in Adults, Adolescents and
Children is currently in draft form and, consistent with the 2003 guidelines,
behaviourally-based approaches are regarded the first-line approach for assisting

OWOB persons.
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The structure of CBT-based weight management programs generally focus on
the aim to teach clients to self-monitor dietary and physical activity behaviour (Jelalian
& Saelens, 1999), identify and challenge unhelpful thoughts (Wisotsky & Swencionis,
2003), develop problem solving skills, and address the circumstances that lead to non-
essential eating. Programs of cognitive behavioural therapy for overweight and obesity
(OWOB) designed first for adults have been adapted for children and adolescents, and
this has been most successful when delivered with family support (Epstein, 1996;

Brownell, Schwartz et al., 2009).

Although the basic principles of CBT are well agreed (Gaudiano, 2008), there are
several CBT-based principles present within the weight management literature and

these are reviewed in detail below.

Self-monitoring.

Self-monitoring is one of the most popular techniques used within
behaviourally-based, weight management interventions (Warschburger, Fromme et al.,
2001; Epstein, Paluch et al., 2004). Self-monitoring requires a person to observe and
record target behaviours. In CBT-based weight management interventions, this would
involve the monitoring of food intake and physical activity behaviour so as to raise
awareness, track progress, and assist in weekly planning, goal setting and assessment
(Wisotsky & Swencionis, 2003). Self-monitoring aids a participant to account for their
behaviour, which may help them recognise, precursors and emotions associated with

lapses in desired behaviours (Bennett & Sothern, 2009).
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Cognitive restructuring.

Cognitive restructuring is the process of learning to identify and then negate
cognitive distortions (unhelpful thoughts) or fundamental "faulty thinking," with the
goal being to replace these thoughts with more helpful factual and beneficial thoughts
(Ellis & Harper, 1975). Successful interventions focus on teaching adolescents to
identify and challenge errors in thinking (i.e., cognitive distortions) or overlooking the
positive aspects of a situation, which can halt progress (Rohde, Feeny et al., 2005).
Cognitive restructuring remains central to the structure of CBT programs (Fabricatore,

2007).

Diet and activity education.

Dietary and physical activity education is necessary to raise awareness in any
condition where energy imbalance has led to overweight and obesity (Astrup, 1999).
Teaching the energy balance equation, where participants become conscious of the
amount of activity required to expend the energy consumed, is a vital component of
CBT-based weight management interventions (Rapoport, Clark et al., 2000; Spieth,
Harnish et al., 2000). Multidisciplinary models for obesity prevention aim to educate
participants about the importance of portion size and nutrient quality, with a major
emphasis on the consumption of breakfast and fruit and vegetables (Ross, Kolbash et
al., 2010). Furthermore, several studies have outlined the importance of physical
activity education in CBT-based adolescent weight management interventions (Mellin,

Slinkard et al., 1987; Annesi, Walsh et al., 2010; Butryn, Wadden et al., 2010).
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Stimulus control.

The majority of behaviourally-based treatments emphasise the practice of
stimulus control, an approach which involves limiting exposure to environmental
triggers that lead to unhelpful diet and physical activity behaviours (Tsiros, Sinn et al.,
2008). Epstein (1996) noted that stimulus control procedures are designed to arrange
environments so as to reduce stimuli to behaviours that are to be decreased, and
increase stimuli that facilitate behaviours to be increased. Stimulus control activities
within the childhood obesity literature encourage the elimination of high-energy foods
from the immediate environment and aim to increase the accessibility of desired
activities that expend energy (Goldfield, Epstein et al., 2001; Wisotsky & Swencionis,

2003).

Problem solving and social support.

Problem solving involves identifying high-risk situations which impact on
targeted behaviour, and in CBT-based weight management interventions, the targeted
behaviours are diet and physical activity. High-risk situations can be emotional or
social. For example, being invited to a party may make a person feel anxious due to the
anticipated exposure to high-energy food. A problem-solving approach may involve
eating soon before the event so as to promote satiety, or ensuring a healthy alternative
is available for eating at the event. Conducive to problem solving is social support
through which family, friends, and others can encourage or support a person to engage
in a targeted behaviour, such as physical activity and dietary choices. Further, social
support systems can encourage dietary and physical activity behaviours by the
provision of role modelling of these targeted behaviours, thus assisting in negating any
barriers to change (Foreyt, 2005). Grey and Berry note that problem solving is a

stepped approach whereby the problem is identified, goals are determined, alternative
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solutions are generated, consequences are examined, solutions are chosen and outcomes

are evaluated (Grey & Berry, 2004).

Goal setting.

Goal setting occurs when new levels of targeted behaviour are identified, and
planned to be achieved within a specified time frame (Foreyt, 2005). The process of
setting realistic, attainable goals is deemed a critical part of any CBT-based weight
management intervention (Costain & Croker, 2005), as the setting of specific
behavioural goals provides the impetus for the design of a system for organising
nutrition and physical activity information and behaviours into practical and

manageable steps (Shilts, Horowitz et al., 2004).

Psychologist Delivered: Peer and Family Interventions

The principles of goal setting, self-monitoring, stimulus control, and problem
solving all have a role within CBT-based weight management. In applying these
principles within the management of adolescent OWOB, the literature strongly links
programs that are delivered by a psychologist and family supported as being the most
successful (Epstein, Valoski et al., 1990; Epstein, 1996). In reinforcing this, Bennett
and Sothern state that when intervening on OWOB, the intervention should not occur
until the parent(s) are ready and accepting of such lifestyle changes (Bennett &
Sothern, 2009). Furthermore, Lobstein et al. (2004) highlight that a feature of
successful interventions in adolescent OWOB includes the provision of separate
sessions for the adolescent and their parent, and include a structured, although flexible,
program that encourages sustained modifications in lifestyle, relationships and attitudes

(Lobstein, Baur et al. 2004). Available evidence supports altering the family
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environment and fostering positive parental influences, which are imperative for
supporting an adolescent to achieve long-term, weight-related behaviour modification
(Epstein 1996; Golan and Crow 2004; Vignolo, Rossi et al. 2007). In a consensus
statement regarding the management of childhood obesity, 65 health professionals
agreed that lifestyle interventions should be the first option for children and
adolescents, and these are most likely to succeed when diet and activity programs are
coordinated with individual and family counselling and behaviour modification
(Speiser, Rudolf et al. 2005). According to Bandura’s Social Cognitive Theory of
thought and action, adopting a new behaviour can be enhanced by the presence of
social models (Bandura, 1986). Parents and peers are seen as appropriate facilitators to
guide children by modelling appropriate behaviours and by making environmental
changes. Consistent with this, family-supported approaches have been an important
component of CBT-based weight management in paediatric populations (Vignolo,
Rossi et al., 2007). Unless specified otherwise, interventions in the following section

were led by psychologists.

Mixed children and adolescent groups.

In a study by Epstein and colleagues, 72 obese, 8 tol2-year-old children and
their parents were randomly allocated into one of two treatment groups. One group was
allocated to a stimulus control intervention with the second group undertaking a
reduced sedentary behaviour program. A significant reduction in scores was observed
for both groups from baseline to 12-months, with the reduced sedentary behaviour
program participants showing a BMI-Z score change from 3.2 to 2.6, and the stimulus

control group a BMI-Z score change 3.3 to 2.4. The authors concluded that both
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approaches were equivalent in effect, with both significantly reducing BMI Z-scores

(Epstein, Paluch et al., 2004).

Kelly and Kirschenbaum (2010) completed a review of 22 child and adolescent
weight management studies, of which 11 programs incorporated a CBT component.
These studies were published during the years 1958 to 2008 with the average
participant age being 13.8 years. The results showed that CBT-based interventions
achieved a mean reduction of 40.32 % overweight, whereas, participants in non-CBT
intervention studies achieved a mean reduction of 25.3%. Percent overweight scores
were derived by dividing the reported BMI scores by the percentile scores of studied
participants. The review further disclosed that participants in CBT-based programs
were able to maintain their involvement in the treatment for longer than participants in
non-CBT programmes, with the average length of time for these interventions being
17.4 and 8.3 weeks, respectively. The authors concluded that cognitive behavioural
therapy was useful as a therapeutic and educational treatment because it helped to
develop and reinforce among recipients key self-regulatory skills, such as self-
monitoring and may, in turn, reduce negative emotional states and improve

psychosocial functioning (Kelly & Kirschenbaum, 2010).

Earlier research by Duffy and Spence (1993), with children aged 8 to13 years,
evaluated behaviour therapy with a relaxation placebo against behaviour therapy with a
cognitive behavioural therapy (CBT) adjunct. The 27 children, who were
predominantly female (N=22), were randomly allocated to treatment groups and
attended eight, 90-minute, weekly sessions accompanied by a parent. There was a
significant reduction in percentage overweight at six months post-intervention of 8.5%
overall. However, there were no between group differences. The researchers

concluded that CBT as an adjunct to behaviour therapy did not appear to improve
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treatment outcome compared to the behaviour therapy combined with relaxation
placebo approach. Contrary to predictions the addition of cognitive components did not
appear to add significantly to the effectiveness of the standard behavioural approach to
treatment of childhood obesity (Duffy & Spence, 1993). Limitations of this study
included the absence of direct adiposity measures and the failure to assess pubertal
development. Having hadl2 participants drop out of the study at 6-months and having

a mean age of 9 years make these results hard to generalise.

Braet and Van Winkel (2000) completed a 4.6-year follow-up of four weight
management programs with 136 children who were aged 7 to 17 years. The four
programs included three interventions using CBT, delivered either in a group,
individual or a summer camp approach, compared to a fourth group that received an
advice-based intervention delivered in one session. No significant percentage weight
loss difference between CBT groups was found, but all experienced a weight loss of
between 11.0% and 17.26 %. The advice only group experienced a non-significant
weight loss of 6.21%. The mean weight loss of the active CBT treatments was also
significantly higher than that of the advice-in-one-session at the 1-year follow-up (p <
.001), and at the 4.6-year follow-up, (p < .05). Percent overweight was derived by
using the actual weight divided by the weight for height percentile and expressing the
calculation as a percentage. The authors concluded that the participants who received
the CBT programs had better outcomes than a those who received the one session
comparison (Braet & Van Winckel, 2000). The study was limited, as it was not a RCT,
some participants were conveniently placed into groups that suited, and for example,
the camp program wasn’t suitable for some as families who had pre-engagements.
Furthermore, body composition or maturation changes were not assessed during the

period.
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A large sample of 197 obese children and adolescents was used in a later study
by (Warschburger, Fromme et al., 2001) which evaluated a CBT-based exercise and
calorie reduction program against a muscle relaxation group with reduced calorie
program. Participants were aged from 9 to 19 years old and were required to stay for 6-
weeks in a rehabilitation hospital in which the intervention was delivered. Who
delivered the program was not clarified, although referencing from the paper suggests
the intervention was designed by psychologists. The average age of the CBT
participants was 13.8 years (N = 121), and for the relaxation group was 13.1 years (N =
76). Pre- and post-intervention tests taken at baseline and 6-weeks showed significant
improvements in self-reported eating behaviours for the CBT group compared with the
relaxation comparison group (p <.05), and these changes were independent of age and
sex at 6-months. The weight status, measured as the percentage of overweight
dependent on height, was reduced in both groups immediately post-intervention and at
6-months follow-up (p <.01). Reduction in the percentage of overweight tended to be
higher in the CBT group than in the relaxation comparison, (15% versus 10%). Self-
reported quality of life, as determined by non-specified measure, increased more in the
CBT group from pre-intervention to 6-months follow-up than in the relaxation group (p
=.01). Self-reported eating measures showed significant improvements in the eating
behaviours of the CBT group as compared to the relaxation group from pre-intervention
to 6-weeks (p = .05), but no age or sex differences were found. It was concluded that
both approaches were successful in long-term weight maintenance to 12-months (12-
month data not shown), but emphasised that CBT was promising in positively altering
obesity-related habits and psychosocial consequences. Several limitations appear
present in the study, namely the failure to directly measure body composition and the

reliance on local general practitioners to acquire post intervention measures,
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questioning reliability. A major practical limitation is the cost of hospitalisation for 6

weeks which may be a financial constraint.

Research by Herrera and colleagues in a for-profit, weight loss centre compared
three interventions, which included a CBT-based multi-component lifestyle program, a
behaviour therapy (BT) program that had the cognitive elements removed and a
standard education program which was indicative of usual care for the facility. Both
the CBT and BT programs consisted of 10 weekly sessions with approximately five
children and parents per group. The educational program included topics such as
reading food labels, portion sizes and nutritional values. Participants in the education
group were also encouraged to increase their physical activity through daily living
activities. Seventy-five obese children in three groups of 25 met the criteria for the
research. Children had a BMI greater than the 97" percentile and had an average age of
11.5 years. The 26 boys and 49 girls were accompanied by a supporting parent and
were required to attend weekly sessions. Results showed that mean BMI percentile
score declined in each group from baseline to 10-weeks, and was 63.47 to 58.81 for the
education group, 68.94 to 63.37 for CBT and 68.94 to 58.95 for BT. The BMI change
percentage was created by the subtraction of the post-treatment percentage over ideal
BMI. The results indicated that the behavioural intervention (BT) elicited significant
BMI change over ideal weight against the cognitive program (CBT) and an education
program control (p =.01). There was no significant percentage change for BMI
between the CBT and the education group (significance value not shown). The authors
commented that the program, which the participants paid for, may not have catered for
lower class, low income families, thus limiting generalisation of results. Other
limitations include the absence of maturation assessment, direct measurement of

adiposity and the failure to use randomisation (Herrera, Johnston et al., 2004).
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A more recent study (Sacher, Kolotourou et al., 2010) evaluated a
multicomponent, family-based, behaviour change intervention that was delivered in the
United Kingdom. The intervention included cognitive strategies, but wasn’t defined as
CBT. The program randomly allocated 116 children who were aged 8 to 12 years to
either a treatment condition or a wait list control. The treatment involved sessions
twice each week over a 9-week period, and was complimented with a free 12-week
swimming pass. The treatment sessions incorporated the application of cognitive
theories with nutritional education and exercise. At 6-months, both waist
circumference and BMI were significantly less in the intervention than the control
group, adjusted for baseline (—4.1 cm and —1.2 kg/m?, respectively, or —0.24 and —0.37
waist Z scores (all p <.0001). Furthermore, at 12-months, children in the intervention
group had reduced from baseline their waist Z-score by 0.47 (p < .0001) and BMI-Z
scores by 0.23 (p <.0001). The authors reported that the program had a high
attendance rate and was well received by families. The authors also reported that the
intervention was effective in reducing adiposity, although no direct measure of
adiposity was used. Methodologically, the absence of a measure to assess maturation
change during the trial permits speculation as to the impact of growth among
participants on the results. While the authors reported that the intervention was
delivered by non-specialists, program leaders were reported to be comprised of teams

of health, social, education, and exercise professionals.

In a recent pilot study by Murdoch et al. (2011), a family-based behavioural (but
not defined as CBT) program in community settings was evaluated. Recruited to the
intervention were 17 obese children, comprising eight boys and nine girls who were
aged from 7 to 14 years. Parents and children were required to attend 15 sessions over

a six-month period with the program delivered by a team of two Dietitians, two



76

Psychologists and two volunteers in a local community centre (Murdoch, Payne et al.,
2011). Participants completed questionnaires and height weight measures at pre-
intervention, post-intervention, and at 6 months. Results showed no significant change
in mean BMI-Z score from 3.16 to 3.10, while an improvement was found for
psychosocial characteristics of depression (p = .006). Additional improvements were
observed in abnormal dieting behaviour, bulimia and food preoccupation (p < .05) as
determined by the Children’s Eating Attitude Test. There was also a significant
increase in the amount of high fibre foods consumed (p = .02), as measured by food
frequency questionnaire. The authors noted that the observed positive behavioural and
psychological results provided support regarding the effectiveness of the intervention.
However, generalisation of the program’s results is severely limited as there was no
control group, a small number of participants undertook the intervention and there was

the failure to assess and control for maturational changes among the participants.

In investigating the efficacy of paediatric obesity treatments, Jelalian and
Saleans completed a review of 42 well-designed studies. The programs identified
involved non-school-based programs, which targeted medically and psychologically
healthy children and adolescents who were aged 8 to 18 years. Based on detail from
the reviewed literature, the authors found multi-component behavioural interventions
(not defined as being CBT) which incorporated techniques such as behavioural
contracting, self-monitoring, stimulus control, parental modelling and reinforcement
were demonstrated to be superior to comparison interventions, which typically were
either placebo or education programs. Although results for individual studies were

shown, data for overall sample were not displayed (Jelalian & Saelens, 1999).
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Adolescents.

Within adolescent groups, few weight-focussed, psychologist-delivered,
cognitive behavioural interventions have been published (Steinbeck, 2005; Oude
Luttikhuis, Baur et al., 2009). In a trial by Brennan et al., a clinical psychologist led a
CBT program with 63 OWOB adolescents aged 11.5 to 18.9 years (M = 14.3, 46%
male),(Brennan, Walkley et al., 2012a). The program included twelve, 60-minute
treatment sessions with the participants accompanied by a supporting parent. One
treatment session was administered via telephone, and the remainder were delivered
face-to-face. Following the treatment phase, a maintenance phase provided an
additional eight brief telephone call sessions and two face-to-face maintenance sessions
of 60-minutes each. Participants were randomly allocated to either the CBT
intervention, or a wait-list control group, who subsequently undertook the intervention
after first acting as a no-intervention control for six months. Dual Energy X-Ray
Absorbitometry (DEXA) was used to assess body composition at pre-intervention and
at 6 months post-intervention. Results showed that the CBT group had a total fat loss of
1.74 kg fat (p = .01), where the control experienced an increase in total body fat of (M
= 2.6 kg). Percent body fat decreased significantly in the CBT group (M = -1.92%, p =
.04) while the control group experienced an increase (M = + 0.22%). Although no data
were provided, the author noted significant changes were also evident in secondary
psychosocial, physiological and lifestyle outcomes, thus demonstrating the efficacy of
this cognitive behavioural intervention in promoting positive changes in OWOB
adolescents. The same intervention protocol was used in a replication RCT study
involving 47 OWOB adolescents with a mean age of 14.5 (SD = 1.6) years, although
the no treatment control group were not wait-listed, and hence did not receive nor have

an expectation of subsequent treatment (Tsiros, Sinn et al., 2008). At 20 weeks post
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baseline, the CBT group participants had significantly decreased their BMI (M = 1.3,
SD =0.4, p =.007) compared to control group participants (M = 0.3, SD =0.3). A
similar finding was found for total body fat. The CBT group participants achieved an
average decrease of 1.5 kg (SD = 0.9), whereas the control group participants had an
average increase of 2.3 kg (SD = 1.0). Analysis of dietary behaviour revealed that the
CBT group had a significant reduction in total energy intake from sugared soft drinks (-
4.0 %, M = 0.9%) to as compared to control (-0.3%, M = 0.9%, p = .005) for group by
time interaction, which was correlated to reductions in weight (» = 0.48, p = .04). The
authors concluded that CBT was an effective strategy for supporting improvements in
body composition by adolescents through focusing on sustainable lifestyle changes, and

may be a useful intervention for treating adolescent obesity.

In research completed by Jelalian et al. (2006), 76 adolescents aged 13 to 16
years were randomly assigned to one of two treatment conditions; a cognitive
behavioural treatment with exercise (CBT + EXER) or a cognitive-behavioural
treatment with peer-enhanced adventure therapy (CBT + PEAT). The peer-enhanced
adventure therapy comprised challenging group tasks to build confidence, trust and
enhance risk-taking. Both group interventions included 16 weekly sessions, with
parents and adolescents attending separate concurrent meetings, followed by four
monthly maintenance sessions. Treatments were conducted by doctoral level
psychologists. At 10-months from baseline, both treatment conditions demonstrated
significant weight loss over time (p = .01), with a mean loss of 3.20 kg for CBT +
EXER and a 5.31 kg loss for CBT + PEAT group. Also observed was a significant age
by treatment group interaction, such that older adolescents (aged 14.75 years or older)
randomised to CBT + PEAT demonstrated an average weight loss of 7.86 kg, more

than four times the weight loss of older adolescents (aged 14.75 years of age or more)
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that were assigned to CBT + EXER group who lost on average 1.72 kg by the end of
treatment (p < .05). The authors concluded that peer-based 'adventure therapy' is a
promising adjunct to standard cognitive-behavioural weight control intervention for
adolescents, and may be most effective for older adolescents (Jelalian, Mehlenbeck et
al., 2006). The study has important limitations, including the failure to assess adiposity

and the absence of a maturation measure (Jelalian, Mehlenbeck et al., 2006).

Evans and colleagues conducted an exercise and nutritional support program
with 68 adolescents who were aged on average 13.4 years. The program was delivered
by a registered Dietitian and behavioural specialist, enlisting behavioural principles
consistent with CBT, but was not defined as such. The 6-month program required
adolescents to attend weekly aerobic exercise, resistance training, nutritional education
and behavioural support sessions of 1.5 hours in duration. Results showed that, at 6-
months post-baseline, bio-impedance derived body fat percentage was reduced by 2.6%
(»p =.001), BMI-Z score was reduced by 1.2% (p < .05), blood cholesterol was reduced
by 7.2% (p = 0.001), and cardiorespiratory fitness was improved by 10.8% (p = .001).
Although promising, the intervention was without a control group, failed to assess
maturity and had a high dropout of 61.9% thus requiring caution when interpreting the

results (Evans, Franco et al., 2009).

General Summary

This section reviewed the limited number of psychologist-led, CBT-based
interventions that have been conducted with OWOB children and adolescent
populations. Although most primary outcomes appear to have improved compared to
controls, many researchers failed to assess maturity and few studies had a follow-up

assessment on primary measures after more than 12-months. Intervention length and
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primary outcome measures also varied between studies, thus limiting comparison
between studies, curtailing generalisations and preventing confirmation of one
preferred CBT approach in supporting those who are OWOB. Only two interventions
assessed and controlled for maturity in data analysis, and directly measured body
composition via DEXA (Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a).
While providing some insight and direction, further development and evaluation of

CBT-based programs targeting OWOB are needed.

Non-Psychologists Delivering Cognitive Behavioural Therapy-Based Interventions
The available research provides some evidence that interventions based on
behaviour change principles, including CBT, when delivered by psychologists, can
create positive health outcomes for participants (Epstein, Paluch et al., 2000; Epstein,
Paluch et al., 2004; Brennan, Walkley et al., 2012a). There is emerging evidence that
interventions based on behaviour change principles, including CBT, can be successfully
delivered by non- psychologists, either in mixed teams or as individual deliverers.
Non-psychologist delivered, CBT-based programs have included Exercise Leaders
(Annesi, 2003; Annesi, Walsh et al., 2010), Dietitians and Nutritionists (Mellin,
Slinkard et al., 1987; Rapoport, Clark et al., 2000) and Medical Doctors (Eichler, Zoller

et al., 2007), and all are reviewed in the following section.

Mixed teams.
In order to assess the implementation of a behaviourally-based intervention
aimed at increasing levels of physical activity, (Stevens, Hillsdon et al., 1998)

conducted a trial with 714 sedentary adults, aged 45 to 74 years. This intervention was
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instigated by a General Practitioner and included delivery by an Exercise Development
Officer who offered physical activity education and exercise prescription. Over a 10-
week period, the intervention group attended two consultations, the first at week one
and the second at week 10. The program was designed to increase home-based and
leisure centre activities. The control group received an information pack on leisure
centre facilities in the post. Based on a self-reported physical activity questionnaire,
which was adapted from previous research, the intervention group (N = 363) were on
average 1.52 times more likely to engage in weekly physical activity, at eight months
post-baseline, as compared to an information only control. The authors speculated that
while the intervention was General Practitioner led, it could be delivered by existing

primary care staff such as community Physiotherapists or practice Nurses.

A recent study by Kallings et al. (2008) sought to investigate if Nurses
combined with General Practitioners and Physiotherapists could support 481
participants attending 13 Swedish primary health care units to improve their physical
activity behaviour. Participants ranged in age from 12 to 81 years and were prescribed
physical activity practices from the guidelines of a scientific handbook titled, ‘‘Physical
activity in prevention and treatment of diseases’’ (Yrkesfo™ reningar fo” r Fysisk
Aktivitet, 2003). The follow-up rate was 62% at 6-months with intention-to-treat
analysis showing a significant increase (p = .001) in self-reported physical activity.
The authors indicated that this approach of physical activity prescription may be
suitable as a conventional treatment in an ordinary health care setting. The major
limitation of this study was the absence of a control group, which limits the results

(Kallings, Leijon et al., 2008).

In an effort to identify which provider group is most effective in physical

activity promotion, Tulloch and collegues conducted a review of 19 physical activity
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counselling interventions. Reviewed interventions included research that had been
facilitated by either General Practitioners, allied health professionals, including
exercise specialists, health educators, exercise development officers, exercise
physiologists, exercise consultants, and dieticians/nutritionists, or combined-providers
(mixed teams). While some improvements in physical activity behaviour were
identified across all provider categories, the authors concluded that allied health
professionals as adjuncts or alone appear to produce the best outcomes. The review
supported overall delivery concepts, with the authors suggesting that more attention
should be given to the training of exercise counsellors as more specialised training is
likely to increase the success of the behaviour change and maintenance approach

(Tulloch, Fortier et al., 2006).

Nurses and Medical Practitioners.

Due to the distribution of primary care settings throughout communities, and the
proximity this offers to the majority of the population who could benefit from lifestyle-
focussed, behaviour-based support, primary carers are seen as a likely group who could
deliver behaviour-based programs. Within mental health contexts, a study conducted
by Eckers and colleagues investigated whether mental health nurses who received CBT
training were able to successfully deliver a CBT-based intervention in the treatment of
depression. The research involved the facilitation of 12, one-hour, face-to-face sessions
to 47 adults with average age of 44.7 years. The RCT trial was delivered by two
Mental Health Nurses trained in a behavioural-based approach, which was titled
behavioural activation (BA),and 24 participants were allocated to the intervention with
23 participants acting as a treatment as usual control. At post-intervention, control

participants were offered the BA treatment as delivered in the intervention group.
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Results for psychosocial measures (Beck Depression Inventory-II and Work and Social
Adjustment Scale) indicated a significant difference in scores favouring the CBT-based
group (p = .001), as compared to participants in a usual care control. The authors
concluded that the program was an effective therapy for depression compared with
usual care, and could be delivered by generic mental health professionals without
previous experience as therapists.(Eckers, Richards et al., 2011). The authors
highlighted that limitations included a small sample size and a high dropout in the CBT

group (30%) as compared to the control of 8%.

A review by Whitlock and co-workers (2002) supported the implementation of
behavioural counselling interventions for people who undertook insufficient physical
activity, had poor nutritional behaviour, and a history of alcohol, tobacco and illicit
drug use. Findings revealed a reduction in behavioural risk factors across the 11
reviewed studies among participants who had undergone a behavioural counselling
intervention. Most importantly, it was found that clinically meaningful changes were
observed during brief interventions that were designed to fit into everyday general
medical practice (Whitlock, Orleans et al., 2002). A Cochrane review of 31 studies
involving nurses as behaviour change agents within smoking cessation programs, found
that structured smoking cessation interventions delivered by nurses were more effective

than usual care on smoking abstinence (Rice & Stead, 2008).

Diabetes educators.
In an effort to support people living with diabetes, a large body of research has
been undertaken, and many studies have evaluated behaviour change based

interventions designed to assist diabetics to manage their behaviour and symptoms of
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their condition (Kirk, Mutrie et al., 2004; Kirk, Barnett et al., 2007; Nansel, Iannotti et
al., 2007; Nansel, Anderson et al., 2009). Similar to the research that has occurred
related to obesity management, these studies have typically incorporated aspects of
cognitive behavioural strategies, including self-regulation, goal setting, coping skills
and problem solving, in order to assist participants to engage in healthy activity and

dietary behaviours.

Although most research has evaluated diabetic interventions in adult populations,
Nansel and colleagues designed and implemented an intervention targeting behaviour
management of diabetic youth. The RCT used non-professionals (Bachelor degree
and/or Post-graduate students in health-related professions) (related professions not
defined) as practitioners, and conducted the program with 81 adolescents (45 female)
with an average age of 13.8 years. The research involved an intervention group (N =
40) that completed a six-session, behaviourally-based, family-supported program. A
parent was present at the first intervention session only. An education-only control
group (N =41) received a diabetes educational booklet and standard diabetes care.
Results revealed a positive, yet non-significant, change to plasma glucose concentration
blood markers, with A;C improving (p = .06). A high level of acceptance for the
intervention was reported by both youth and parents via responses to individual
satisfaction items (6-point scale, 6 high) ranging from 4.71 to 5.89 for youth (M =5.32)
and from 4.75 to 5.68 for parents (M = 5.34). At the 12-month follow-up, adolescents
in the control group had a mean A;C concentration of 6.57% greater than baseline (a
0.40 increase in actual A;C value), while the intervention group mean was 0.19% less
than baseline (0.04 decrease in actual A;C value). A significant intervention by age
interaction was observed, indicating a greater effect on A;C values among older youth

aged 14 to 16 years than those youth aged 11 to 13 years (p = .03). Importantly, this



85

study showed a promising methodological example in which trained non-psychologists
were able to apply cognitive behavioural strategies to adolescents resulting in positive
lifestyle changes. Researchers reported the view that the intervention could be adapted
to suit other environments and health conditions, including being applied in clinical

settings (Nansel, lannotti et al., 2007).

A follow-up study by the same research group investigated the feasibility of a
clinic integrated, behavioural intervention that was delivered across multiple sites. A
total of 122 families, each with a type-1 diabetic child or adolescent aged between 9
and 14.5 years participated in the trial. Interventionists were specifically trained Health
Advisors (who were well-trained, college-educated, research assistants) who facilitated
participants during three clinical visits and six telephone calls over the 18 to 24 month
intervention period. The Health Adviser group (N = 60) involved parental attendance
and included training in the processes of problem-solving and goal-related diabetic
management. A usual care group (N = 62) received standard medical care, participated
in measurement, and received clinical preparation, phone calls and medication
administration assistance. Qualitative assessment showed good acceptance of the
program, with satisfaction measures detailing how parents and children had enhanced
ability to work through diabetic issues and solve problems, with 91% of adolescents
and 97.7% of parents agreeing or strongly agreeing with the statement that the Health
Advisor ‘helped us learn new ways to solve problems’. Despite the acceptance of the
program by participants, non-significant changes in blood markers were noted for both
groups, with mean A;C increasing from baseline to final assessment by an average of

0.3% in both groups (Nansel, Anderson et al., 2009).

In further investigating the nurse’s role in diabetic education, a CBT-based,

randomised control trial (RCT) was conducted by Welshcen and colleagues (2007)
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Participants were 13 adults, aged 40 to 75 years, with Type II Diabetes. The program
compared a multi-component, CBT, healthy lifestyle intervention to standard diabetic
practice. Although follow-up detail is yet to be published, the authors have reported
that early indications have shown that nurses could implement the program, which
showed the potential to improve lifestyle and cardiovascular risk profiles (Welschen,

van Oppen et al., 2007).

Physiotherapists.

Physiotherapists represent one health profession that have utilised behaviour
change approaches to aid rehabilitation for various musculo-skeletal ailments (Beissner,
Henderson et al., 2009). In a review by Harding and Williams, it was noted “that by
learning the cognitive behavioural approach and integrating it with their own skills,
physiotherapists are making a major contribution to these programs” (p.129), (Harding
& Williams, 1995). In a later report, the same authors overviewed the importance of
such treatment components as goal setting, client education, pacing, reinforcement and
relaxation in rehabilitation treatment, all key elements of CBT interventions (Harding
& Williams, 1998). The paper also provided an insight into frequently encountered
difficulties, fear and distress factors and how to maintain gains; all concepts central to
effective behaviour change. Smeets and colleagues (2006) evaluated the effect of CBT
approaches in comparing therapeutic approaches in chronic low back pain. In the
research, 233 patients were randomised to one of three treatments, each of which
involved participants attending sessions three times weekly for 10 weeks. The
interventions included Active Physical Treatment (APT), Cognitive-Behavioural
Treatment (CBT), Combined Treatment of APT and CBT (CT), or Wait List (WL).

Results derived from self-reported functional reports showed significant reductions in
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functional limitations among participants across all three active treatments compared to
the wait list control (»p =.01). The authors concluded that, based on client satisfaction
measures, CBT may be preferred when the client has moderate to severe functional
limitations (Smeets, Vlaeyen et al., 2006). Similarly, a later RCT evaluated a 3 week,
CBT-based, low back intervention against a routine care control. Participants were 37
women and 33 men aged between 27 and 63 years. The data showed that the CBT-
based intervention had a positive effect at three months post-treatment on physical
capacity as measured by physical function tests (p =.01). In contrast, the control group
that engaged in “‘routine care” did not achieve a significant change in physical
capacity. Although both groups reported less pain at three months, no differences in
the groups were found (p = .14) (Christiansen, Oettingen et al., 2010). Based on
published reports, early support for a positive role of CBT in low back pain when

delivered by physiotherapists is apparent.

Exercise leaders.

There is a steady growth of literature suggesting the potential for those in the
exercise instruction field to enlist behaviour modification techniques in exercise
prescription. Cognitive behavioural techniques as delivered by Exercise Leaders have
been shown effective in retaining fitness centre patronage (Annesi, 2003; Annesi &
Unruh, 2004). This research , titled The Coach Approach, was conducted with adults in
exercise facilities in the United States (USA: treatment, N = 540; control, N = 525), the
United Kingdom (UK: N =307 treatment; N = 291 control), and Italy (N = 50
treatment; N =49 control). The trial integrated the concepts of a six-step cognitive
behaviour approach which was titled cognitive behavioural treatment, included goal

setting, stimulus control, contracting and self-monitoring, with a traditional exercise
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program. Control group participants received a standard exercise program, which
included an orientation to exercise apparatus and a program designed using standard
guidelines for intensity, duration, and frequency. Attendance was measured via facility
tracking records, and participants were classified as drop-outs if four consecutive
weeks of absences occurred during the study timeframe (36 weeks). Pooled results of
all three studies, from the USA, UK and Italy showed a significantly (p <.05) higher
attendance (13-30%) and less drop out (30—39%) for the treatment groups, compared to
their respective controls (Annesi, 2003). Further reinforcing this, a similar reduction in
dropout was observed in a follow-up RCT by the same group, using the same study
protocol, whereby dropout was measured at 38.9% for participants who received the
cognitive behavioural treatment compared to 62.9% for controls. This research showed
that Exercise Leaders could be trained to implement a behaviour change intervention in
order to promote attendance and attenuate dropout among exercise facility patrons

(Annesi and Unruh 2004).

Within Australia, exercise specialists have been utilised in promoting physical
activity (PA) in general medical practice (Halbert, Silagy et al., 2000; Armit, Brown et
al., 2005). Halbert et al. (2000) looked to determine if PA advice from an exercise
specialist working from a general practice was successful in modifying cardiovascular
risk factors among older adults, whose average age was 67.3 years. The study used
self-reported PA, as well as blood pressure and blood lipid measures, to compare an
intervention group (N = 149) with a control group (N = 150). The intervention group
received one personalised, face-to-face session, which included PA advice and a 3
month exercise plan. The control group received minimal advice delivered in a brief
20-minute session, and received a pamphlet promoting good nutrition for older adults.

Results at 12 months showed increases in self-reported physical activity in both groups,
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(» < .001), but was more prominent in the intervention group (p < .001), which
increased from one to three sessions per week in comparison to the control group that
increased from 1 to 1.4 sessions per week. There were no changes in blood pressure or
blood lipid measures. Quality of life scores decreased between baseline and 12-month
follow-up in both the intervention and control groups, with significant declines in
bodily pain (p = .001), general health (p < .001), physical functioning (p <.001) and

vitality (p = .04).

More recent Australian research has been conducted to explore the success of an
Exercise Scientist (ES) in general practice (Armit, Brown et al., 2005). The research
recruited participants who were aged 55 to 70 years of age and were randomly allocated
to one of three groups. Group one (N = 9) received a written physical activity (PA)
prescription, an information booklet and brief verbal advice (3 to 5 minutes) from their
General Practitioner. Group two (N = 11) received individual advice from an Exercise
Scientist, and group three (N = 8) received the same individual advice from an Exercise
Scientist and were allocated a pedometer that was used to self-monitor and set goals for
physical activity. The individual advice provided by the Exercise Scientist to both
groups two and three took the form of a 15 to 20 minute counselling session, and three
follow-up telephone calls that were 12 to 15 minutes in duration. Telephone calls
reinforced positive behaviours, re-evaluated goals and discussed compliance issues.
Results showed that all three groups significantly increased self-reported PA at 24-
weeks post-baseline. (p = .001), However, there were no between-group differences. (p
=.061). Although the between group differences were not significant, the authors
indicated that individual counselling and telephone counselling, with or without a
pedometer, had resulted in substantial changes in self-reported PA levels compared to

participants who had received the brief General Practitioner advice.
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General Summary

In the domains of primary care and exercise science, available but limited
evidence suggests Non-Psychologists can successfully deliver behaviourally-based
interventions to adult participants leading to positive outcomes in physical activity
behaviour. Nurses have similarly been found to be successful in applying behaviour-
based interventions in diabetes management and depression, resulting in improvements
to blood markers and psychological well-being. Furthermore, physiotherapist-led,
behaviourally-based, pain management programs resulted in improved pain and quality
of life scores among adult participants. Overall, although the research is limited, non-

psychologist-led behaviour modification interventions show promise.

Non-Psychologists in Weight Management

There is currently an increasing interest among non-psychologists in using
psychological approaches in the area of weight management. Psychological models
can be applied to the process of dietary and physical activity goal-setting, and for
improving psychological well-being, by focusing on the inherent obstacles in the
behaviour change process (Rapoport, 1998). Non-psychologist health professionals
represent a large proportion of the health workforce who have access to patients, and,
therefore, are seen as a desired source of disease prevention information (Petrella,
Koval et al., 2003). Examples of non-psychologists to have implemented weight
management focussed behaviour modification processes are Medical Doctors, Nurses,

Nutritionists, Dietitians and Exercise Leaders.
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Medical Practitioner led teams.

In work by Jiang et al. (2005) Paediatricians conducted an in-home, family-
oriented, behaviour modification program with obese children and compared this
against a no treatment control group. The control group had a normal school and
family life and did not receive any special intervention. All children in the study were
recruited from the one school, with 36 assigned to a treatment group (M = 13.3 years),
and 39 assigned to the control group (M = 13.2 years). Paediatricians visited families
monthly for 24 months and, although some CBT principles were used (self-monitoring,
goal setting and reinforcement), the intervention wasn’t defined as CBT. During the
visits, the Paediatricians observed the family environment and looked for where foods
were stored, cooking styles, and what kinds of foods were used commonly by the
family. Further behavioural and compliance issues were discussed within the cohort.
Physical Education Teachers were also required to monitor the exercise outputs of the
intervention cohort outside class. Results at two years showed BMI to be significantly
reduced in the treatment group from (M =26.6 9, SD =1.7) to 24.0SD = 0.9), (p < .05)
but not in the control group (M = 26.1 (1.5) to 26.0 (1.6). Further blood analysis
revealed a reduction in blood fat markers (triglycerides) in the treatment group, (M =
0.72 to M = 0.65) compared to no change in the control, (M = 0.73 to M = 0.73). The
authors concluded that a family-based, behavioural intervention was feasible to use in
decreasing the degree of obesity in Beijing, China. The study has several weaknesses,
including a failure to report the allocation procedure of children to groups, reliance on
BMI as the single measure of obesity, and no control for any disparity in growth among

children across the length of the study (Jiang J X, Xia X L et al., 2005).
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Work by Swiss researchers has also examined the effect of a multidisciplinary
core of health professionals delivering a 16-session, CBT weight management
intervention to OWOB adult patients over a three year period. Physicians, nurses and
allied health instructors delivered the program in collaboration with a community
partner to 191 adults. Results showed a non-significant median weight loss of 4 kg for
the 147 adult completers. Although the authors concluded that the program produced
non-significant weight loss with a low attrition rate, generalisation of results is difficult

due to the absence of a control group (Eichler, Zoller et al., 2007).

Nutritionists and dietitians.

CBT-based interventions targeting improved adolescent dietary behaviour have
been implemented by Nutritionists. In a study by Mellin and colleagues involving 66
adolescents (M = 15.6 years), 37 adolescents undertook a 14-session, CBT-based
program, while 29 were randomly assigned to a no treatment control group. During the
90-minute sessions, adolescents were encouraged to make successive, sustainable,
small modifications in diet and exercise behaviours. Parents were required to attend
two of the sessions where they were instructed on strategies for supporting their
adolescents’ weight-loss efforts, including altering family dietary and activity patterns.
Results showed that participation in the CBT-based program led to a decrease of
relative weight on average of 9.9% (SD = 14.9), compared to the control group whose
relative weight changed on average by 0.10% (SD = 13.2) (p < .001). Relative weight
was determined by dividing actual weight by expected weight (taken from growth
charts) and multiplying by 100. Psychosocial and knowledge measures showed that
treatment was also associated with significant improvement in weight-related

behaviour, depression, self-esteem and knowledge of weight management concepts at
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post-treatment and at a 1-year follow-up, compared to the no treatment control (p <
.05). The researchers further concluded that such interventions could be transferred
across a variety of settings (Mellin, Slinkard et al., 1987). This study was limited by its

failure to assess maturity and its failure to assess adiposity.

Several reviews have addressed the potential of Dietitians as agents in the
delivery of CBT-based interventions to support OWOB populations (Rapoport, 1998;
Rapoport, Clark et al., 2000). Rapoport et al. (2000) followed-up their review by
implementing both a CBT program and a modified version of this CBT program on 63
overweight women, aged on average 47.5 years. Both treatment programmes involved
10, weekly, 2-hour sessions led by a state registered Dietitian and a Health
Psychologist, who had received training and supervision in CBT methods. A clinical
psychologist and exercise scientist provided specialist sessions. The CBT program
entailed all CBT-based, weight management principles, whereas the modified version
of CBT had removed strategies related to weight loss goal-setting. Both groups at the
52 week follow-up had significant weight loss, with the CBT group losing 3.8 kg on
average (p = .03) and the modified CBT group losing 2.1 kg on average (p =.02). As
determined by psychological measures, both groups experienced significant
improvements in self-esteem, (p = .001), stress, (p = .013), depression, (»p = .009),,
binge eating, (p = .001), body dissatisfaction, (»p =.001), and body avoidance (p =
.001). Self-reported physical activity also improved significantly in both groups (p =

.006).

Later work by Stewart and colleagues evaluated a behaviour modification
program against a standard dietetic advice control group delivered to the parents of 17
obese children. The behaviour modification program included self-monitoring, goal

setting, motivational interviewing, stimulus control and reinforcement. Standard
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treatment consisted of healthy eating and physical activity strategies and goals set by
the dietitian. The parents’ children were aged from 5 to 11 years and eight parents were
allocated to the behavioural treatment group and nine parents randomized to standard
dietetic care. Parental perception of weight management treatment was the primary
outcome measure. The qualitative evaluation process found that developing a rapport
with the Dietitian was significant in the parent’s perception of a positive experience.
The researchers emphasised the need to train Dietitians in family-based, behaviour
change practice, highlighting the emerging requirement to engage families of obese
children. Furthermore, the authors indicated that the study illustrated the probable
deficiencies in dietetic training and the need for Dietitians to be trained in areas of
active listening, empathy, motivational techniques and behaviour change techniques
(Stewart, Chapple et al., 2008). This emphasis in regards to the development of such
programs is supported by Bathrellou et al., who have developed, and were continuing to
evaluate, a Dietitian-delivered healthy lifestyle intervention to treat childhood obesity
which included goal setting, self-monitoring, rewarding, problem solving, food-related
stimulus control, cognitive restructuring, and relapse prevention. (Bathrellou,

Yannakoulia et al., 2010).

Exercise leaders.

Although the Exercise Leader led, CBT-based program, The Coach Approach,
was originally designed for adults (Annesi 2003), Annesi et al. 2010 implemented a
modified version of the treatment with 64, severely obese, adolescents who had a BMI
greater than the 99th percentile and were aged 12 to 17 years (M = 14.1), with 69%
being female. The Coach Approach program was abbreviated and then undertaken for

12 weeks at 16 meetings by one group (N = 35), while a second group (N = 29)
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undertook the full 24 week, 18 meeting program. During the intervention phase, both
groups completed the same 12 week nutrition education component with parental
involvement, emphasising increased fruit and vegetable intake and reduced
consumption of sweetened beverages. Additionally, the 12-week program incorporated
elements of the CBT-based program, the Coach Approach (included elements not
described). The 24-week program included the full Coach Approach intervention,
which included self-regulatory skill enhancement, contracting, cognitive restructuring
and relapse prevention as a compliment to the nutrition education component.
Furthermore, only the group with 24-weeks of treatment had a specific amount of
weight loss designated as a goal. The Coach Approach elements were delivered by
specifically trained YMCA Wellness Staff (Exercise Leaders) as per earlier work
conducted by Annesi, (Annesi, 2003), with the nutritional components delivered by
state registered Dietitians. Trial measures included food frequency questionnaires, self-
reported physical activity surveys, psychosocial evaluation and anthropometric
assessment. Both groups demonstrated significant within-group changes in self-
reported physical activity (p = .001) and improved physical self-concept (p =.003),
general-self (»p = .001) , but and overall mood for the 12-week group only (p = .04).
There were no significant between group differences. However, both groups failed to
demonstrate significant change in self-reported fruit and vegetable consumption (p >
.05) or change in BMI from baseline (p > .05). The mean BMI for the 12-week group
at pre-test was 36.51 to and at post-test 33.06 and the 24-week group was 38.80 at pre-
test 38.35 at post-test. In an analysis of the 24-week treatment only, BMI change from
week 12 to week 24 was significantly better than corresponding population norms (p =

.003) (Annesi, Walsh et al., 2010).
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The authors concluded that nutritional education alone may be insufficient for
nutrition behaviour change. Annesi et al. also commented that behavioural treatment
lasting longer than 12-weeks and having specific weight-loss goals may be useful for
BMI improvements and attention to participants' self-concept and mood may be
important treatment considerations. A major limitation of the study was the failure to

collect adiposity measures and collect 24-week follow-up data from the 12-week group.

The most recent research is by Wilson and colleagues (2012), where 43 obese
children and adolescents (13 male, 30 female), aged 10 to 16 years, completed a 12
week Exercise Leader-led, group-based, cognitive behavioural exercise intervention.
This study, which was not defined as CBT, aimed at promoting self-regulation, peer
support and goal-setting through team cohesion. Results showed positive psychosocial
improvements in barriers, goal-setting, enjoyment and planning ( p <.05) along with
improved body fat percent from (M = 45.74% (SD =5.09) to (M =44.26% (SD = 5.69,
p <.001) at 24 weeks post-baseline. Significant improvements in self-reported physical
activity were also shown at 24 weeks (p <.001). The authors concluded that a group-
mediated, cognitive behavioural exercise program could be an effective treatment
option for obese youth. Limitations of the study included the absence of a no treatment
or exercise-only control group and the failure to assess changes in maturation.
Additionally, although this was an Exercise Leader-led study, adolescents also had
access to a Dietician and Social Worker during the period which may have may have

additionally impacted health behaviours (Wilson, Jung et al., 2012).
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General Summary

Few non-psychologist-led interventions that incorporate CBT-based strategies
to target weight reduction or health markers have been reported. Among those with
promising results are the study of Rapoport et al, (2000) who were successful in
slowing weight gain in adults, the improvement in psychological characteristics in
adolescents by Mellin et al (1987) and the improvement in blood markers in
adolescents as found by Jiang and colleagues (2005). Based on available research the
role of non-psychologists delivering CBT based weight management interventions

appears unclear.

Section 4: SUMMARY AND CONCLUSIONS

This review has considered the phenomenon of obesity, detailing its prevalence,
causes and consequences (Speiser, Rudolf et al., 2005; Ogden, Carroll et al., 2006;
World Health Organisation, 2006). The review further identified typical weight
management approaches in children (Ebbeling, Pawlak et al., 2002 ), adolescents
(Pearson, Atkin et al., 2009) and adults (Aittasalo, Miilunpalo et al., 2004). Separating
the effect that these approaches have had on OWOB adolescents is difficult given the
common practice of including both children and adolescents in research trials, and
reporting the data in an aggregated, rather than separate, manner. Strategies varied
from dietary modifications (Ebbeling, Leidig et al., 2005), physical activity
interventions (Vuori, 2001), to more invasive practices, such as pharmaceutical
approaches (Berkowitz, Wadden et al., 2003) and surgical intervention (Sugerman,
Sugerman et al., 2003). Following a comprehensive search of the literature, a limited

number of behaviour change interventions with a focus on adolescent weight



98

management were discovered. Even though behaviour approaches, namely CBT, are
empirically supported, only three interventions utilised non-psychologists in an
adolescent application (Mellin, Slinkard et al., 1987; Jiang J X, Xia X L et al., 2005;
Annesi, Walsh et al., 2010). Despite strong evidence of adolescent obesity tracking
into adulthood (Singh, Mulder et al., 2008), the related literature in OWOB- related

behaviour modification practice in adolescents is very limited.

Several methodological matters were apparent in the literature reviewed,
matters which make the interpretation and application of the results problematic.
Central among these methodological matters was the absence of the assessment of
biological maturation, which can influence body composition and particularly so during
the circum-pubertal period and in adolescence (Morris & Udry, 1980). Moreover, the
majority of trials used weight change or BMI as a primary measure of weight change,
measures which do not assess adiposity (Daniels, 2009), thus making it impossible to
determine what aspect of body composition change was altered through the
interventions . Another major limitation of the reviewed studies was the lack of follow-
up period in excess of 12-months, with only the Braet and Van Winckel (2000) and

Jiang J X, Xia X L et al. (2005) studies having a follow-up in excess of 12 months.

Overall, it was challenging to compare all programs that were reviewed. Very
few had similar selection criteria or methodology, and there was a lack of consistency
in how overweight or obesity was defined. Limited studies showed some practitioners
had developed CBT-based programs to assist behaviour change. Among these was the
work of Annesi (2003), who trained Exercise Leaders to create favourable exercise
facility attendance in adults (Annesi, 2003), and followed that study more recently with
a study of adolescents (Annesi, Walsh et al., 2010). Unfortunately, this later study had

several methodological flaws, namely the absence of measures of body composition
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and biological maturation. Brennan et al. found positive outcomes occurred for a
psychologist-delivered program, applying weekly intervention sessions to OWOB
adolescents (Brennan, Walkley et al., 2012a). It was further highlighted that
interventions that utilised family involvement were also likely to succeed (Epstein,
McCurley et al., 1990; Epstein, 1996). One RCT that demonstrated success was the
work of Nansel et al. (2007), where non-psychologists were trained in the lifestyle
management of diabetic youth and their supporting parent, utilising a cognitive
behavioural approach. This study displayed potential on three fronts, firstly it applied
CBT-based lifestyle change practice, secondly the participants were youth aged 11 tol6
years, and thirdly non-professionals were trained and successfully delivered the
program. These authors concluded that the intervention could be adapted to various
environments and health conditions, including clinical settings (Nansel, lannotti et al.,

2007).

Implications for Research

Overweight and obesity management, particularly targeting adolescents,
continues to be a great challenge and, to date, successful treatments have been elusive
(Jelalian & Saelens, 1999; Stice, Shaw et al., 2006; Oude Luttikhuis, Baur et al., 2009).
Current approaches include dietary therapies, interventions targeting increased physical
activity, pharmaceutical approaches and surgical interventions. Interventions that
include a combination of psychological, family support, dietary and physical activity
components show the most promise, as compared to those that focus on a single or
small number of these components. The NHMRC recommends that behavioural

lifestyle change approaches are integral to weight management, and must be included.
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Despite this, few behavioural interventions have been reported in the literature and
evidence-based guidance in this area remains scarce (National Health and Medical
Research Council, 2003). Many researchers state that the current demand for
interventions in the management of adolescent overweight and obesity appears to
exceed the supply of health care professionals who are trained to provide it (Lobstein,
Baur et al., 2004; Oude Luttikhuis, Baur et al., 2009; Shrewsbury, O'Connor et al.,

2009; Nguyen, Shrewsbury et al., 2012).

The review revealed a paucity of interventions targeted to adolescents, in
contrast to the more extensive work that has focussed on children and adults (Lobstein,
Baur et al., 2004; Steinbeck, 2005). However, the implementation of cognitive
behavioural therapy (CBT) in this area shows promise as practical and successful
(Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a). CBT has often been a
treatment option for various behaviour related conditions (Peck, 2007; Gowers, 2008),
with many reviewers promoting the practical strategies as a key part in the treatment of
overweight and obesity (Warschburger, Fromme et al., 2001). While CBT-based
programs have commonly been designed for delivery by trained psychologists (Epstein,
McCurley et al., 1990), CBT-based programs have been successfully implemented by
non-psychologists, but predominately in non-weight management health conditions
(Stead & Lancaster, 2005; Smeets, Vlaeyen et al., 2006; Eckers, Richards et al., 2011).
The review has identified a lack of RCT’s involving non-psychologists delivering CBT-

based strategies to OWOB adolescents.

Given that adolescent OWOB obesity has become a major public health
problem, the development of behaviour modification interventions addressing this issue
are needed. The reviewed literature indicates that various professions have successfully

implemented interventions to modify health-related behaviour among people of various
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ages. Given that the role of behaviour change has been traditionally the domain of the
trained Psychologist, it is encouraging that non-psychologist groups have been active in
the design, implementation and evaluation of such initiatives. Equally encouraging is
the emerging research in which non-psychologists deliver weight management

interventions with adolescents.

The training of non-psychologists as an approach to treating overweight and
obesity in adolescent populations shows merit, as it has the potential to both increase
health intervention accessibility and to make such programs financially viable. Non-
psychologists have been evaluated in the implementation of CBT-based adult weight
management practice (Rapoport, Clark et al., 2000; Werrij, Jansen et al., 2009), and
more recently, reviews have noted the potential for use within child weight loss
strategies (Davis, Gance-Cleveland et al., 2007; Bathrellou, Yannakoulia et al., 2010).
Given that there are in excess of 18,000 registered Exercise Leaders in Australia
(Fitness Australia, 2009), the training of this group to deliver these interventions could

create improved accessibility to the adolescent population.

Although the review could only identify one CBT-based Exercise Leader-
facilitated adolescent weight management intervention (Annesi, Walsh et al., 2010), the
research by Herrera et al. partially used certified fitness trainers to complement a
psychologist-led program (Herrera, Johnston et al., 2004). An opportunity presents to
investigate whether Exercise Leaders can be trained in the aspects of CBT-based,
adolescent-focussed, weight management program, and whether when trained, can

deliver such programs to create a positive effect.
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CHAPTER 3

STUDY 1: THE TRAINING OF EXERCISE LEADERS IN IN BEHAVIOURAL

TECHNIQUES

Purpose

Tertiary institutions in Australia train students in a diverse range of exercise-
related areas, culminating in qualifications at certificate, diploma, degree and post-
graduate degree levels. Graduates with these qualifications have been identified as
being able to provide services to people seeking to optimise their health (Hunt &
Hillsdon, 1996), including those seeking support to achieve a healthier weight (Fitness
Australia, 2009). The aim of this study was to determine if training in healthy lifestyle-
focussed, behaviour modification principles was present in exercise-related tertiary

training information of Australian providers.
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INTRODUCTION

Overweight and obesity (OWOB) are linked to adverse health outcomes for
individuals (Marchant, 2011) and collectively these outcomes contribute to a heavy
economic burden on communities (Colagiuri, Lee et al., 2010; KPMG, 2010). Overall,
in developed economies, the prevalence of OWOB has reached a threshold that has
resulted in calls for remedial action (World Health Organisation Consultation on
Obesity, 1997; World Health Organisation, 2011), and the incidence continues to rise
(Ogden, Carrol et al., 2006), although among some population sub-groups this trend
may have abated (Olds, Tomkinson et al., 2010; Flegal, Carrol et al., 2012). In
Australia, 59% of adults are OWOB, with the prevalence higher for those aged 65 to 74
years, reaching 79% (Australian Bureau of Statistics, 2009). Overall, the Australian
prevalence for obesity more than doubled in the period 1980 to 2000 (Cameron,
Welborn et al., 2003). Trends for Australia predict OWOB prevalence among adults
reaching 83% for males and 75% for females by 2025, representing 16.9 million people
(Haby & Markwick, 2008). Additionally, overweight and obesity are major risk factors
for a variety of health conditions, including heart disease, hypertension, Type II
Diabetes, and certain cancers (Kim & Popkin, 2006). Furthermore, it has been found
that those who are obese are more likely to develop orthopaedic impairments and
experience elevated psychopathology compared to non-obese peers (World Health

Organisation Consultation on Obesity, 1997).

Approaches in the Management of Overweight and Obesity
Multiple strategies have been trialled to address OWOB (Summerbell, Waters et
al., 2005; Wareham, van Sluijs et al., 2005; O'Brien, Sawyer et al., 2010; Shrewsbury,

Nguyen et al., 2011; Brennan, Walkley et al., 2012a). Broad agreement exists that from
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a population health perspective, and as a first stage approach in the absence of co-
morbidities, strategies based on behavioural adjustment within a lifestyle context offer
an efficacious and cost-effective approach (Boucher, Benson et al., 2008). The
National Health and Medical Research Council (NHMRC) recommends behaviourally-
based interventions be included in any weight-management program for the overweight
or obese, whether child, adolescent or adult (National Health and Medical Research
Council, 2003). Apart from being a recommended method to support weight
management, lifestyle interventions are purported to be cost effective compared to
other approaches (KPMG, 2010). These approaches are supported by the US
Department of Health and Human Services who state that most chronic diseases are
preventable through dietary and lifestyle modifications (US Department of Health and
Human Services; Healthy People 2010, 2000). Likewise, the Standing Committee of
Health & Ageing, that undertook the Enquiry into Obesity in Australia, urges that
people be directed to services that give practical advice on making long-term, sustained
lifestyle changes (House of Representatives Standing Committee on Health and
Ageing, 2009). Such services can include advice from physicians, dietitians, nurses,
behavioural therapists/ psychologists and exercise experts (Australian Government
Preventative Health Taskforce, 2009).

The first line of treatment of OWOB should include behaviour modification
interventions inclusive of regular exercise and a well-balanced diet (National Health
and Medical Research Council, 2003). Allied health professionals, which include
Exercise Prescribers, have been involved in such processes (Annesi, Walsh et al.,
2010). With the growing body of research favouring these interventions for the
treatment of OWOB, it may become important for OWOB individuals to obtain the

services of a professional trained in the modification or perseverance of behaviours
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linked to OWOB. In situations where this is limited due to the non-availability of
professionals such as psychologists or for financial restrictions (Whitlock, Orleans et
al., 2002; Lobstein, Baur et al., 2004; Oude Luttikhuis, Baur et al., 2009), it may be
important for the Exercise Prescriber to support people’s lifestyles through behaviour

modification planning.

Elements of Successful Behavioural Modification Interventions

Considering the complexity of weight management, success may require
behaviour modification in conjunction with a structured diet, nutritional education and
increased physical activity (Forsyth, Handcock et al., 2005). Behaviour modification
programs use the cues that precede a behaviour or the consequences of the behaviour to
modify a target behaviour (Powers, Jones et al., 2005). Successful behaviour
modification programs have been found to include the implementation of strategies of
self-monitoring, relapse prevention and appropriate goal setting (Stice, Shaw et al.,
2006; Sharma & Branscum, 2010). Weight management interventions represent a
comprehensively studied area, which utilise such behavioural principles, and have been
subsequently implemented by a variety of professional groups, which include dietitians
(Rapoport, Clark et al., 2000), physicians (Villanova, Pasqui et al., 2006) , and
psychologists (Shaw, O'Rourke et al., 2005). In addition to these professions has been
the emergence of the exercise profession that have recently embraced behaviour
modification approaches to supporting both adolescents and adults to achieve a
healthier weight (Halbert, Silagy et al., 2000; Annesi, Walsh et al., 2010). The two
main professional bodies for the exercise profession, Fitness Australia and Exercise and
Sports Science Australia (ESSA), state that their members can contribute to the design,

implementation and evaluation of programs that impact on chronic disease, including
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obesity (Australian Association for Exercise and Sports Scientists, 2008; Fitness

Australia, 2008).

Definition of Terms

The terms used to identify professionals and practitioners who work in exercise-
related areas varies considerably, and this lack of consistent terminology has led to
confusion and misattribution. These professionals and practitioners have been
variously defined in Australia as Fitness Professionals (Fitness Australia, 2009) or
Accredited Exercise Physiologists (Australian Association for Exercise and Sports
Science, 2008), and international examples include Exercise Leaders (Annesi, 2003)
and Fitness Leaders (Lyon, 2001). The American College of Sports Medicine (ACSM)
refers to the practice of designing and implementing exercise-based programs as
exercise prescription, and in this study professionals and practitioners who provide
exercise-based programs will be referred to as Exercise Prescribers (Donnelly, Blair et
al., 2009). The term Exercise Prescription course or Exercise Prescription pathway will
be interchangeably used throughout this Chapter. In this instance, a course or pathway
will have the same meaning, being an entire program of studies required to complete an

Exercise Prescription qualification.

The Role of the Exercise Prescriber

Overweight and obesity is likely to be caused by an excess caloric intake,
insufficient physical activity or a combination of the two (Baldwin, 2000).
Professionals working in an exercise prescription role support people of divergent
needs, including those seeking support for weight management (Hunt & Hillsdon,

1996). The qualified Exercise Prescriber will use standard recommendations learnt
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during training to provide correct exercise prescription and dietary advice, and this skill
set will promote their employability in a number of settings (Marchese & Hill, 2005;
Gledhill & Jamnik, 2009). The nature of professional training for Exercise Prescribers
in Australia is diverse, ranging from short courses delivered by registered training
organisations (RTO) or Technical and Further Education (TAFE) organisations, to
multi-year university undergraduate and post-graduate degrees. Professional
accreditation for Exerciser Prescribers is available with various industry groups, and is
based upon level of professional training, and, in some cases, experience. Registration
with Fitness Australia typically requires completion of at least a short course linked to a
relevant national training package, whereas accreditation with Exercise and Sports
Science Australia (ESSA; formally Australian Association of Sport and Exercise
Scientists (AAESS), requires a minimum degree qualification in a relevant exercise
science program. Fitness Australia has approximately 18,500 registered members, and
promotes itself as the national fitness industry association working for a fitter, healthier
Australia (Fitness Australia, 2008). Similarly, ESSA works to promote excellence in
research, training and clinical practice to enhance the health of Australians (Australian
Association for Exercise and Sports Scientists, 2008). Specifically, ESSA has
promoted itself as having an important role in contributing to health policy, particularly
in the area of physical activity and lifestyle interventions for the prevention and
management of chronic disease (Australian Association for Exercise and Sports
Science, 2008). An ESSA Accredited Exercise Prescriber with a full ESSA
membership (described by that organisation as an Accredited Exercise Physiologist)
can offer a range of skills and strategies to prescribe exercise to the healthy, unhealthy

and rehabilitating person. In March 2012, 1,968 Accredited Exercise Physiologists
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were registered with ESSA (Personal Communication, Kirsten Johnson 23" of March

2012).

Knowledge, Skills and Attitudes of Exercise Prescribers in Weight Management
Several studies have examined the attitudes and perceptions of Exercise
Prescribers regarding OWOB (Hare, Price et al., 2000; Chambliss, Finley et al., 2004;
Forsyth, Handcock et al., 2005). In an early study by Hare et al. (2000) in the United
States (US), 325 Exercise Prescribers were surveyed to assess their perceptions of
exercise regarding obesity. Results showed that the majority of Exercise Prescribers
believed that normal weight is very important to a person's health, that physical activity
is very important in the treatment of obesity, and that they should be role models by
maintaining normal weight. The respondents also believed that they were obligated to
counsel obese persons concerning the health risks of obesity, and felt very competent to
prescribe exercise programs for weight loss. In a later study in the US, Chambliss et al.
(2004) studied 246 Exercise Prescribers who were majoring in Exercise Science in
three colleges and universities in Texas and Alabama. These students, who were 55%
male with a mean age 23.2 years, completed a questionnaire that measured attitudes
toward obese individuals. Respondents believed that obese persons had negative
attitudes, were lazy, and were not motivated to behave in a way known to contribute to
healthier weight; this result was significant (p <.0001). The authors concluded that
these students from the field of exercise prescription possessed negative attitudes and
biases toward obese individuals, and speculated that these beliefs may impinge on how
they interacted with people who were obese and seeking assistance from an Exercise
Prescriber. In research conducted in New Zealand by Forsyth et al. (2005), ten

Exercise Prescribers were interviewed to assess their knowledge about and approaches
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toward servicing clients seeking weight loss advice. All participants believed that
genetics, psychological issues and lifestyle choices (poor dietary habits, a lack of
physical activity, and passive forms of entertainment), contributed in varying degrees to
the development of obesity, with the majority of participants believing that lifestyle
choices were the main cause of obesity. The authors highlighted that inconsistencies
existed in the knowledge, approaches and preparedness of these Exercise Prescribers to
service clients who were overweight. The authors concluded that, based on this
evidence, clients of these Exercise Prescribers were unlikely to receive consistent or
accurate advice regarding weight management.

In more recent research, Robertson and Vohora (2007) recruited 57 Exercise
Prescribers (32 males and 25 females, with a mean age of 29.5 years) and 56 regular
exercisers who were undergraduate students (22 males and 34 females with a mean age
0f 20.67 years). The study, based in Central England, primarily assessed the views of
these two groups on an obese person’s intention and perceived ability to exercise. Both
groups completed the Implicit Attitudes Test in which common words were aligned
with obesity stereotypes. In addition, explicit attitudes were assessed using a semantic
differential scale on which participants were asked to rate their beliefs about ‘thin
people’ and ‘fat people’ for the attributes ‘good’ and ‘bad’ and stereotypes ‘lazy’ and
‘motivated’, with responses ranging from one (very bad/lazy) to seven (very
good/motivated). Results showed a significantly strong anti-fat bias (p <.01) for both
Exercise Prescribers and regular exercisers on all implicit and explicit measures, with
the bias more pronounced for Exercise Prescribers. The authors concluded that the
guidance to support exercise, and combat obesity, may be compromised by the beliefs

of those facilitating such programmes (Robertson & Vohora, 2007).
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In conclusion, available information indicates that Exercise Prescribers lack
OWOB knowledge and may be affected by an anti-OWOB bias. Furthermore, while
Exercise Prescribers and regular exercisers have an interest in health and fitness
evidence suggests they do not have the knowledge and skills to apply behavioural
modification principles so as to adequately counsel those who are OWOB. Combined,
it is apparent that training focused on OWOB-related matters and principles is needed

within the various Exercise Prescriber pathways in Australia. .

Exercise Prescribers in Behaviour Modification Interventions

Emerging evidence is adding strength to the proposition that Exercise
Prescribers can be trained to successfully implement behaviour modification-based
interventions designed to assist people who are overweight (OW) or obese (OB)
achieve a healthier weight. Annesi (2003) demonstrated that Exercise Prescribers could
be trained to administer behaviourally-based interventions designed to improve
retention of patrons attending and exercise facility against a standard approach control
group. This research, titled The Coach Approach, was conducted with adults in
exercise facilities in the United States (USA: N = 540 treatment; N = 525 control), the
United Kingdom (UK: N =307 treatment; N = 291 control), and Italy (N =50
treatment; N = 49 control). The trial included the training of Exercise Prescribers so
that they could apply the concepts of a six-step cognitive behaviour approach, inclusive
of goal setting, stimulus control, contracting and self-monitoring, with a traditional
exercise program. Pooled results of all three studies, from the USA, UK and Italy
showed a significantly higher attendance (13—30%, p <.05) and lower drop out (30—
39%, p < .05) for the treatment groups, compared to their respective controls. The

authors concluded that Exercise Prescribers could be trained to implement a behaviour
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change intervention in order to promote attendance and attenuate drop-out among

exercise facility patrons.

In more recent research by Annesi et al. (2010), a modified version of The
Coach Approach was implemented with 64 severely obese adolescents who had a BMI
greater than the 99th percentile and were aged 12 to 17 years (M = 14.1 years), with
69% being female. Two treatments were used, an abbreviated 12-week Coach
Approach program that included 16-meetings between participant and Coach (brief
Coach Approach), and the original 24-week, 18-meeting program (original Coach
Approach). Participants were non-randomly assigned to treatments (N = 35 Brief CA,
N = 29 Original CA). During the intervention phase, both groups completed the same
12-week nutrition education component with parental involvement, emphasising
increased fruit and vegetable intake and reduced consumption of sweetened beverages.
In the 24-week group, a full physical activity support component was instigated, but
this physical activity component was abbreviated in the 12-week cohort. Furthermore,
only the group with 24-weeks of treatment had a specific amount of weight loss
designated as a goal. CBT principles imbedded into both programs included self-

regulation, cognitive restructuring, stimulus control, and relapse prevention,

The Coach Approach elements were delivered by specifically trained YMCA
Wellness Staff (Exercise Prescribers) as per Annesi (2003), with the nutritional
components delivered by state-registered Dietitians. Both groups demonstrated
significant changes in self-reported physical activity (p = .001) and improved physical
self-concept (p = .003), general-self (p = .001), with no significant between-group
differences. Improvements in Total Mood Disturbance scores were significant for both
groups (p <.001), with the 12-week group demonstrating significantly greater

improvements (p = .04). A planned within-group contrast indicated that physical
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activity level at week 24 was not significantly different from that at week 12 for the 24-
week group. Both groups failed to demonstrate significant change in self-reported fruit
and vegetable consumption (p > .05) or change in BMI from baseline (p > .05). The
mean BMI for the 12-week group at pre was 36.51 and at post 33.06, and for the 24-
week group at pre was 38.80 and at post was 38.35. In an analysis of the 24-week
treatment only , BMI change from week 12 to week 24 was significantly better than
corresponding population norms (p = .003) (Annesi, Walsh et al., 2010). Neither group
was significantly different in any measure at baseline. Neither study reported by
Annesi 2003 and 2010 provided demographic details of the Exercise Prescribers trained
for the research. These studies demonstrated that a cognitive behavioural treatment
system delivered by Exercise Prescribers was associated with significant improvements
in exercise facility attendance in adults, and selected physical activity and psycho-
social outcomes in adolescents. The authors did note that that the novelty of delivering
such an intervention may have had a motivational effect on the Exercise Leaders which

may have affected participants results.

In research conducted in Australia, investigators evaluated an Exercise
Prescriber-led, behaviour modification intervention in general practice (Halbert, Silagy
et al., 2000; Armit, Brown et al., 2005). In the first instance, Halbert et al. (2000)
looked to determine if physical activity (PA) advice from an Exercise Prescriber
working from a general medical practice was successful in modifying cardiovascular
risk factors and quality of life outcomes among older adults, whose average age was
67.3 years. The study used self-reported PA, as well as blood pressure and blood lipid
profile to compare an intervention group (N= 149) with a control group (N = 150). The
intervention group received one 20-minute, personalised, face-to-face session, which

included PA advice and a 3-month exercise plan. The control group received a
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pamphlet promoting good nutrition for older adults delivered in a 20-minute session.
Results at 12 months showed increases in self-reported physical activity occurred
within both groups (p < .001), but these were more prominent in the intervention group
(p < .001), which increased from one to three sessions per week in comparison to the
control group, which increased from 1 to 1.4 sessions per week. There were no
changes in blood pressure or blood lipid measures for either group. Quality of life
scores decreased between baseline and 12-month follow-up in both the intervention and
control groups, with significant declines in bodily pain (p = .001), general health (p <

.001), physical functioning (p <.001) and vitality (p = .04).

In a related study, Armit and Brown (2005) recruited adult participants who
were aged 55 to 70 years of age and were randomly allocated to one of three groups.
Group 1 (N =9) received a written physical activity (PA) prescription, an information
booklet and brief verbal advice (3 to 5 minutes) from their General Practitioner. Group
2 (N =11) received individual advice from an Exercise Scientist, and group 3 (N = 8)
received the same individual advice from an Exercise Scientist and were allocated a
pedometer that was used to self-monitor and set goals for physical activity. The
individual advice provided by the Exercise Prescriber to both groups 2 and 3 took the
form of a 15 to 20-minute counselling session, and three follow-up telephone calls each
of approximately 12 to 15 minutes were provided. Telephone calls reinforced positive
behaviours, re-evaluated goals and discussed compliance issues. Results showed that
all three groups significantly increased self-reported PA at 24-weeks post baseline (p =
.001), however there were no between group differences (p = .061). Although the
between group differences were not significant, the authors indicated that individual

counselling and telephone counselling, with or without a pedometer, had resulted in
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substantial changes in self-reported PA levels compared to participants who had

received the brief General Practitioner advice.

These studies demonstrate that Exercise Prescriber-led behaviour modification
programs conducted in general practice settings can lead to increases in physical
activity and improve quality of life parameters in adults. Overall, the provision of
general practice-based physical activity advice was successful in modifying physical
activity and cardiovascular risk factors in adults. These studies further demonstrate the

ability of Exercise Leaders to deliver behaviour modification programs.

Rationale

There are increasing government policy directives and clinical
recommendations promoting behaviour modification as a preferred first stage strategy
for the management of OWOB (National Health and Medical Research Council, 2003;
Australian Government Preventative Health Taskforce Australia the Healthiest Country
by 2020, 2009). Historically, health professionals such as Psychologists and General
Practitioners have been largely responsible for the prescription of behaviour
modification for OWOB persons (Simons-Morton, Calfas et al., 1998; Bean, Stewart et
al., 2008). However, it has been noted that workforce capacity exists among Exercise
Prescribers as behaviour change agents, and the use of this professional group to assist
those who are OWOB may prove beneficial for individuals and communities
(Australian Government Preventative Health Taskforce, 2009).

While evidence is not available to test the presumption, it has been presumed
that Exercise Prescribers in Australia have been trained in the skills to promote positive
behaviour changes among individuals who are OWOB, leading to a healthier weight

(Hunt & Hillsdon, 1996; Powers & Dodd, 2009; Jackson, 2010). It was the primary
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aim of this research to investigate the publically available descriptions of training
provided in Australia to Exercise Prescribers related to behaviour-based approaches to
supporting those who are OWOB to achieve a healthier weight. A secondary aim was
to investigate the changes from 2008 to 2010 to this training provided in light of the
substantial attention OWOB had received in Australia, and most notably the
recommendations of relevant national reviews (Australian Government Preventative
Health Taskforce Australia the Healthiest Country by 2020, 2009; House of

Representatives Standing Committee on Health and Ageing, 2009).
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METHODOLOGY

Sample

Publically available online course information was acquired from University
websites identified as training students to prescribe exercise. Competencies from the
National Fitness Industry Training Package were also included in the search. All 40
Australian Universities registered within the Australian University Membership
Network were searched. This included rural and urban universities in all of Australia’s
six states and two territories. Competencies searched from the National Fitness
Industry Training Package were core units required to graduate with a fitness Diploma
or certificate qualification. Registered training providers that deliver competencies
from the National Fitness Industry Training Package follow the same delivery and
assessment guidelines. All Australian Universities were re-searched in 2010 to
establish if new subjects or subject modifications had been occurred since the first
review. Please refer to Appendix 1 for detail of training institutions and the training

package.

Course Search Strategy

Universities internal search engines were used to find Exercise Prescription
related courses. Search terms included Exercise Science, Human Movement, Sports
Science and Sports Coaching. Once Exercise Prescription courses were identified they
were accessed for subject information related to exercise prescription, diet, fitness,
health and psychology. This information was copied and pasted into Microsoft Word
table (Microsoft Corporation, Washington), and included a description of the

University name, course name (which included preamble), unit name, unit code and
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HTML internet link. Content was segregated and colour-coded to avoid accidental in-
course duplication and to separate information from the years 2008 to 2010. Please see

Appendix 2 for Microsoft Word document construction example.

Data Mining of Key Terms

Once all subject information was captured and the Microsoft Word document
(data base) constructed, data mining techniques were used to identify key terms from
the database, and therefore identify themes related to behaviour modification in the
online information. Data were mined using Microsoft Word find command (Microsoft
Corporation, Washington), which highlighted and counted the occurrence of terms in
the text. Data mining techniques have been previously used in curriculum audits in
information technology and educational studies, and this methodology formed the basis
of the strategy used in this study (Srivastava, Cooley et al., 2000; Romero & Ventura,
2007). Key terms were decided based on a comprehensive review of common words
and terms used in the research literature that were linked to obesity-related behaviour
modification, as well as those embedded in Government reports and recommendations
(National Health and Medical Research Council, 2003; National Health and Medical
Research Council, 2003). These key terms included counseling, behaviour change,
lifestyle change and obesity. The word modification was included in searches as well as
change, since these words are synonyms for the word change. Both American and

Australian spellings of these words were used in searches

Data Mining of Reference Terms
Due to the size of the database, reference terms were used to contrast against

key terms and contextualise the ratio of mined content. Reference terms were
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identified by the author as words universally associated to the promotion of exercise
prescription. These words were fitness, sport, physical activity and diet. Although the
word diet is pertinent to OWOB and maybe considered a key term, within the Exercise
Prescriber sciences it was largely associated with sports performance. Both American
and Australian spellings of these words were used in searches. The process taken to
construct the database is depicted in Figure 1, Construction of 2008 and 2010 data

bases.

Statistical Analysis

Statistical analysis was undertaken using SPSS 18.0 for Windows (SPSS Inc.,
Chicago, USA). To investigate the research question paired-samples #-tests were
conducted to compare differences between reference terms and key terms from the
years 2008 to 2010. Statistical significance was assigned at the 0.05 level of
probability. The following interpretations were applied to the effect sizes of the results:

< 0.2, small; 0.3 — 0.5, medium; 0.6 — 0.8, large and > 0.9, very large (Cohen, 1988).
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Figure 1. Construction of 2008 and 2010 Data Bases
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RESULTS

Twenty-two Australian Universities and one National Training Package were
identified as offering related courses, subjects and training (units of study) in April and
May 2008, and each of these was comprehensively searched. Out of this search, 145
units of study were identified, and from these sources a 19,400 word database was
constructed. In April to May 2010, the same search strategy was undertaken and found
that all organisations who had provided units of study in 2008 continued to do so, with
the addition of one University. The units of study and database size that merged from

these searches are presented in Table 1.

Table 1: Units of Study and Data Base Size, 2008 to 2010

Year 2008 2010 Total
Units of study 145 114 259
Words 19,400 17,290 36,690

The findings related to both key terms and reference terms for the 2008 and
2010 searches are presented in Table 2. Descriptively, these results show relatively few
occurrences for key terms in 2008 and 2010, and little change occurred across these
years for this variable. In contrast the occurrences of reference terms was relatively
much higher in both 2008 and 2010, and showed declines in occurrence for the terms

‘fitness’ and ‘physical activity’, and an increase in occurrence for the term ‘sport’.
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Table 2: Key Term Occurrence in Exercise Prescriber Pathways N= 23

Key terms 2008 2010
Counsel (ing) 4 8
Behaviour Change 4 7
Lifestyle Change 0 0
Obesity 16 11
Reference terms

Fitness 103 83
Sport 216 225
Physical Activity 130 108
Diet 73 77

Key term data occurrences found in units of study in 2008 were aggregated and
statistically compared to occurrences in 2010. Paired sample #-tests were used to
analyse differences between key-term occurrence in 2008 and 2010. Paired sample #-
tests revealed a non-significant (p > .05) change across time for key terms with small to

moderate effect sizes, d =0.01 - 0.69, as shown in Table 3.

Table 3: Paired Sample T-tests Key-term Comparison, 2008 to 2010

Comparison Mean Std. t p d 95%CI

of Key-term  Difference  Error

Obesity 0.21 0.15 1.41 0.06 0.29  [-.10082,.53560]
Counseling -0.26 0.20 -1.29 0.20 0.69  [-.67764,15590]
Behaviour -0.13 0.14 -.90 0.37 0.19  [-43072, .6985]
Change

Lifestyle 0.00 0.00 0.00 0

Change

Note: The word ‘change’ is used as the synonym for ‘modification’, which was an

independently searched key term, but data combined under the word ‘change’.

Reference-term data from universities and training package in 2008 were
aggregated and were statistically compared to occurrences in 2010. Paired sample t-
tests were used to measure change in occurrence for each reference term between 2008

and 2010. Paired sample t-tests revealed a significant decrease in the reference term
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“fitness’ across time (p = .017), and showed small effect size of d = 0.19; please refer to

Table 4.

Table 4: Paired Sample t-tests, Reference terms, 2008 to 2010,

Comparison of Mean Std. t p d 95%CI
Reference Difference  Error

Terms

Fitness 1.21 47 2.59 0.01 0.19 [.24207,2.19271]
Sport 1.30 1.70 0.76 045 0.15  [-2.23391, 4.84260]
Physical 0.86 0.62 1.38 0.17 0.2 [.24207, 2.19271]
Activity

Diet 0.13 0.66 0.19 0.84 0.1 [-1.25129, 1.51216]
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DISCUSSION

Population-wide delivery of behavior modification interventions for the OWOB
requires an adequately trained and competent workforce. This study has investigated
the occurrence of terms associated with behaviour modification and OWOB in the units
of study offered in Australian exercise prescription training pathways. The
investigation was conducted during the months of April and May in 2008 and 2010, and
the findings can be taken as representation of that time. The findings of this
investigation showed a paucity of OWOB related behaviour modification key-term
occurrence, and this paucity was particularly evident when contrasted with the higher
occurrence of reference terms, for both 2008 and 2010. This evidence contrasts with
the claims that people trained to be an Exercise Prescriber has the skills to modify
lifestyle behaviours linked to OWOB, and specifically behaviours related to exercise
and diet (Hunt & Hillsdon, 1996; Powers & Dodd, 2009; Jackson, 2010). However,
findings from this research suggest little training related to behaviour change was
included in the training of Exercise Prescribers in 2008, and little change occurred in
the 2-year period to 2010, in spite of significant public and scientific commentary and
calls for action before and during this period.

Currently, a number of Australian health professional bodies are providing
advice about what training content should be implemented in local institutions. The
Australian and New Zealand Obesity Societies’ (ANZOS) outlook on health promotion
is for the need to develop the existing health workforce and educate new professionals
with the competencies necessary to effectively treat people with weight problems.
ANZOS also suggests that there is a need to implement and evaluate community-based

programs that support, rather than inhibit, the necessary changes in dietary and physical
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activity behaviours required to bring the population back into energy balance and
prevent weight gain (Australian and New Zealand Obesity Society, 2008).

The paucity of behaviour modification themes across Exercise Prescription
pathways may also highlight the lack of adherence to government directions and
NHMRC guidelines on weight management (National Health and Medical Research
Council, 2003; National Health and Medical Research Council, 2003). Fitness
Australia, who acts as the registering body for the vocational fitness industry, has
addressing the OWOB phenomena as a priority for their organisation’s future (Fitness
Australia, 2009). Given this priority, Fitness Australia and its’ 18,500 registered
members could benefit greatly from a re-evaluation of current pre-service training as a
paucity of content related to behaviour modification appears to exist. Yancey and
colleagues (2007) add strength to this argument by highlighting the need for public
health practice to align closely with the needs of the community, disseminating research
findings in relation to behaviour change and its practical application (Yancey, Fielding
et al., 2007).

Exercise and Sports Science Australia (ESSA) propose that their members
possess “the ability to design, deliver and evaluate interventions targeting obesity”.
(Australian Association for Exercise and Sports Scientists, 2008). ESSA-accredited
University courses need to meet the requirements of the National University Course
Accreditation Program (NUCAP), which provides a framework to ensure graduate
outcomes are aligned with industry requirements. In relation to OWOB, such a
program must demonstrate that the accredited Exercise Physiologist has an
understanding of behaviour modification and other strategies to help clients to
incorporate and adhere to appropriate strategies that support achieving or maintaining a

healthy body mass (Exercise and Sports Science Australia, 2011). Universities are
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visited by an ESSA site assessment team during which matters relating to unit content
and preparation for practicum are discussed. Only programs that comply with NUCAP
guidelines as determined by the site visit team will be ESSA accredited.

As of April 2012 there are nine Australian Universities that are ESSA
accredited at Exercise Physiologist level, which leaves 13 unaccredited Universities. A
further four Universities are currently seeking ESSA accreditation, which may suggest
that universities have identified the requirement of exercise in the prevention and
treatment of many chronic conditions which includes overweight and obesity. The
current study was not intended to focus on the comparison of content from those
accredited Universities to those that are not ESSA accredited, but may be a topic for
future research.

In the United States, researchers have discussed that even though Exercise
Prescribers are keenly aware of the health risks associated with obesity, little formal
instruction in degree or continuing education programs is available to provide training
in physical activity promotion and exercise prescription for obese individuals
(Chambliss, Finley et al., 2004). Additionally, several authors have highlighted a
deficiency of OWOB knowledge in Exercise Prescribers in the United States, United
Kingdom and New Zealand (Chambliss, Finley et al., 2004; Forsyth, Handcock et al.,
2005; Robertson & Vohora, 2007). Additionally, Marchant (2011) argues that anti-
obesity attitudes may impact the design and implementation of interventions,
suggesting that stigma attached to excessive weight may prove to obstruct attempts to
engage with regular exercise by obese individuals, in particular those who have made
those steps to take part in regular exercise in exercise setting (Marchant, 2011). From a
training viewpoint, Robertson and Vohora (2008) have suggested a need for Exercise

Leader training to focus on obesity-related issues and evaluate behavioural
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interventions, and their impact on the client (Robertson & Vohora, 2007). Given the
results of the current study, Australian graduates may also have a lack of obesity-

related skills and knowledge.

Limitations

This analysis reviewed the behaviour modification themes derived from online
information related to OWOB, thus providing some insight into the construction of
Exercise Prescription pathways in Australia. The research did have its limitations. As
the research assessed only online course information, it was difficult to conclude
absolutely the amount of behaviour modification content delivered in exercise
prescription pathways. The investigator concedes that training institutions would be
unlikely to supply all course intelligence online and there may be delays in updating
website information due to staff turnover and or course changes. Additionally, data
mining in itself may have its own limitations, as discussed in a report to the United
States Congress. Seifert (2004) highlighted that, although data mining can help reveal
patterns and relationships in data, it does not tell the user the value or significance of
these patterns. Adding that these types of determinations must be made by the user
(Seifert, 2004). Notwithstanding these limitations, the investigator, along with the
research group, considered the information a reasonable representation of current
behaviour modification training in exercise prescription pathways in Australia.

Although some studies identified the training, knowledge and attitudes of
Exercise Prescribers and their role in the prevention and management of OWOB (Hare,
Price et al., 2000; Forsyth, Handcock et al., 2005; Stacey, Hopkins et al., 2010), no
study was found that specifically investigated OWOB-related behaviour modification
training in exercise prescription courses. This therefore makes it difficult to contrast

this study against others. Even so, the author believes the search strategies and data
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mining techniques used represented a reasonable attempt to identify lifestyle behaviour
modification themes in the Exercise Prescription online information.

Although beyond the scope of the current study, future research could aim to
investigate such training by separate interviewing and questionnaire-based assessment
of selected samples of undergraduate students and their lecturers. Such methodology
has been used in previous research (Chambliss, Finley et al., 2004; Forsyth, Handcock
et al., 2005). This research would be difficult and time-consuming, but a clearer

understanding of these practices may be realised.

Implications for the Current Research Project

The investigator gained a clearer understanding of the behavioural change
themes present in Exercise Prescriber pathways in Australia from information gleaned
in the 2008 audit, and this was reinforced in 2010. Given the lack of information
related to OWOB management, and considering that the research plan is to up-skill
Exercise Prescribers (Exercise Leaders) to manage these conditions with OWOB
adolescents, the research group have since incorporated behavioural change principles
consistent with evidence-based research in the training of our Exercise Prescriber
cohort. Currently, OWOB behaviour modification practice has been successfully
delivered by exercise leaders (Annesi, Walsh et al., 2010), nutritionists (Mellin,
Slinkard et al., 1987), and psychologists (Brennan, Walkley et al., 2012a).
Additionally, the research group was buoyed by the fact that several researchers have
previously up-skilled lay facilitators using evidence-based strategies in the lifestyle-
related behavioural management of OWOB children and adolescents (Rudolf, Christie

et al., 2006; Nansel, lannotti et al., 2007).
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CONCLUSIONS

Physical activity and dietary assisted behaviour change techniques can play a
vital part in weight management, and, therefore, public health. However, this study
revealed a low occurrence of online lifestyle-focussed behaviour modification themes
in Exercise Prescription pathways in Australia

This study further highlights the need for the development of effective
widespread implementation of a healthy lifestyle-focussed overweight and obesity
training for Exercise Leaders. Adoption of such techniques may improve the workforce
capacity in OWOB management in the future. In doing so, Exercise Leaders could

contribute OWOB levels in Australia.
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CHAPTER 4

STUDY 2: THE TRAINABILITY OF EXERCISE LEADERS IN COGNITIVE
BEHAVIOURAL THERAPY (CBT)-BASED APPROACHES FOR

OVERWEIGHT AND OBESE ADOLESCENTS

INTRODUCTION

The purpose of this chapter was to determine the trainability of Exercise
Leaders to deliver a cognitive behavioural therapy (CBT), healthy-lifestyle, weight
management program to overweight and obese OWOB adolescents in community
leisure centres. The program included evidence-based strategies, consistent with
cognitive behavioural principles, identified in the literature as being efficacious when
applied to the adolescent demographic (Epstein, 1996; Vignolo, Rossi et al., 2007;
Brennan, Walkley et al., 2012a). Despite a comprehensive review of the literature, only
one research investigation using Exercise Leaders to deliver a CBT-based program to

OWORB adolescents was found (Annesi, Walsh et al., 2010).

Practitioners in Behaviour Change

In Australia, leading health agencies have published guidance related to best
practice weight management for children and adolescents, including use of
behaviourally-based approaches to support healthy living practices (National Health
and Medical Research Council, 2003; National Health and Medical Research Council,

2009). While acknowledging the worth of this guidance, medical practitioners and
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allied health professionals report feeling ill-prepared and lacking sufficient time to use
behaviourally-based interventions when treating OWOB children and adolescents
(Bull, Schipper et al., 1997; Story, Neumark-Stzainer et al., 2002; Cameron, Welborn et
al., 2003). Among all health practitioners, Psychologists are reported to be the best
trained and most experienced to offer behaviourally-based interventions to support
lifestyle modifications targeting improved weight status (Gaudiano, 2008). While a
range of approaches are available for Psychologists to use when supporting a person to
address a health behaviour where Cognitive Behavioural Therapy can be used (Annesi,

2003; Amsberg, Anderbroa et al., 2009; Brabban, Tai et al., 2009).

Historically, CBT has been the specialist area of the trained psychologist
(Epstein, McKenzie et al., 1994; Powers, Jones et al., 2005; Vignolo, Rossi et al.,
2007), but recently a body of literature has emerged that reports on non-psychologists
as delivery agents for cognitive behavioural-based programs in many areas, including
pain management (Harding & Williams, 1995; Harding & Williams, 1998), smoking
cessation (Rice & Stead, 2008), schizophrenia (Sensky, Turkington et al., 2000) and
diabetic management (Ismail, Thomas et al., 2008). The training of non-psychologists
to deliver behaviourally-based programs has received support as a strategy to broaden
both the access and financial viability of this form of health care (Nansel, [annotti et al.,
2007; Shrewsbury, O'Connor et al., 2009). Examples of non-psychologists being
engaged to implement a CBT-based adult weight management intervention have been
reported (Rapoport, Clark et al., 2000; Werrij, Jansen et al., 2009), and, more recently,
recommendations have been made to extend this to child and adolescent populations
seeking weight management support (Davis, Gance-Cleveland et al., 2007; Bathrellou,
Yannakoulia et al., 2010). However, little research has evaluated the effect of Exercise

Leaders in the area of adolescent weight management (Annesi, Walsh et al., 2010).
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Furthermore, it remains unclear as to the type and amount of training required to

prepare non-psychologists to successfully deliver CBT-based weight management

programs (Lih-Mei Liao, 2000).

The Your Choice Program

The CBT-based program developed for the current study was titled Your
Choice. The intervention included specific support to facilitate the development of
self-management skills among adolescents to encourage habitual lifestyle changes to
dietary and physical activity behaviours. Embedded within the program were CBT-
based principles shown through previous research to be conducive to weight
management, and these included goal setting, self-monitoring, managing risky
situations and assertiveness training (Wisotsky & Swencionis, 2003; Shilts, Horowitz et
al., 2004; Foreyt, 2005; Rohde, Feeny et al., 2005). Detailed information on the

specific intervention is included in Appendix 3.

Research Question

Effective interventions targeting OWOB adolescents are needed, and CBT-
based interventions delivered by health professionals other than psychologists have
been proposed as offering a promising approach to meet this need. No published
research was found regarding how best to train Exercise Leaders to deliver a healthy
lifestyle weight management program to OWOB adolescents. Therefore, the research
question is ‘Can a short duration, in-service training program effectively prepare
Exercise Leaders to deliver a CBT-based healthy lifestyle intervention to OWOB

adolescents?’
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METHODS

Research was approved by the RMIT Human Research Ethics Committee,
project number 10/07, titled ‘The treatment of overweight adolescents using CBT
delivered by Exercise Leaders’. Exercise Leaders were recruited to be trained and

deliver the program to OWOB adolescents at leisure centres in Melbourne, Australia.

Recruitment of Exercise Leaders

Support for the project was obtained from senior management of Belgravia
Leisure Pty Ltd (Belgravia Leisure, 2012), a company that provides leisure centre
management services throughout Australia. Belgravia Leisure senior management
initially contacted the Managers of leisure centres indicating company support for the
project. Seven leisure centres expressed interest to Belgravia senior management in
being involved in the project, representing a dispersed distribution of locations as

described in Table 5 and corresponding map (Figure 2).

Contact was then made by the research team with these leisure centres,
explaining the project, and seeking an opportunity for members of the research team to
meet with key leisure centre personnel, including staff who were interested in being
trained to deliver the intervention component of the project. Managers of leisure
centres were informed of the inclusion criteria for Exercise Leaders to be involved in
training and delivery of the program, which was continuous employment with the
leisure centre for at least the past 6 months, and having a current fitness qualification,

and the support of the management of the leisure centre.
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Table 5: Participating Centres

Suburb Centre Number Distance and Orientation from
Melbourne Central Business District

Bundoora 1 16 Kilometres North
Diamond Valley 2 23 Kilometres North East
Essendon 3 10 Kilometres North West
Hoppers 4 29 Kilometres West
Crossing

Melton 5 35 Kilometres West
Monbulk 6 42 Kilometres East

Yarra Junction 7 55 Kilometres East




o % To Bendi el
 Giskor \u ndigo A ~ Kinglake REELUY KT
' unbury - NR Kinglake | arygville
73 Ballo hu:tlwea rop g L akee
e - *at IDfividin Rangg: Mountain
=P 'j 1 2 g dge H & :I_'[’mﬂan
; 7 Yarro ST ystiener s .
-_ 3 AL 12\ it Doz Buang
P, Lilyd 2 - —
M ELPU £ o Bl W arburtan T
Py 4 am ADanden@n| 7 fra
Werribee— _ ‘Brighton i Nogjee
L = Sandringh D > 6 [ockatso S ~ .
-"‘/,I'Itf Geelong Mordialloc ardiia embrook. Siahep
ha ] Port N Reservoi B TS Pirk £ e
Portarlington ar ' 3 ,
-~ Phillip Bay = L
';th Frankston anblurne Tynﬂong :
nsula / arragul
<eliff Mornington v Diroui To
S i&r;:li s Western|
Sorrent PSEN8E Port Bay' Mt Wafch Trafalg
i 37", Freach . || Stare Fark
osebud “ (sland NP e Mirboo [
® = .‘_é_sh SR = *, Y B 440 North 7
o 1o 20im Finders CMibRugd o ~ " Koru -~
BASS STRAIT Newh Lyehgatha

Figure 2. Location of Participating Centres

Location source, Australian Bureau of Statistics; (2006 Census)
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Meetings were scheduled at each leisure centre with key personnel (e.g., Leisure

Centre Manager and/or Fitness Centre Manager) and Exercise Leader staff during May

to June 2009. During meetings, attendees received a presentation that informed them

about the project, inclusion criteria for Exercise Leaders, training and the time

commitment. At each meeting an opportunity was provided for questions and

responses. At the conclusion of the meeting, attendees were asked to consider the

project and required commitment, and if interested in being involved in the project and

meeting the inclusion criteria, to inform the research team via email within two weeks

of the meeting having occurred. Exercise Leaders who expressed interest, were then
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provided an information statement about the project and a consent form, which was to
be completed and returned to the research team to confirm participation in the project.
The Exercise Leaders were paid for the training and the delivery of the program. An
overview of recruitment and training is presented later in the Chapter 5 (Figure 3).

Figure 3, Recruitment and Training
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Meetings held with senior management
regarding their interest in program,

'

Centre Managers identified Exercise Leaders to
take part in the project, March to April 2009

-

Research team presented information about
program to Exercise Leaders (N=19) at
workplaces in May to June 2009

-

Exercise Leaders indicated interest to take part
within 2-weeks of presentation;
Leaders completed weekly readings over 4-
weeks; August 2009

'

Face-to-face training, RMIT University
September 2009, Application of program

facilitated by 2 x Exercise Scientists & trainee
Psychologist; renamed Health Coaches

v

Allocation of Health Coaches, (N =13) to
adolescent participants (N = 28), in two cohorts
during October 2009 and February 2010.

Figure 3. Recruitment and Training
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Health Coach

In consideration of the support-based role that Exercise Leaders would take with
OWORB adolescents in the project, the title Health Coach was used as the name for
Exercise Leaders when involved in the study. The title Health Coach was chosen as the
term ‘coach’ confers a role that focuses on providing support, offering guidance and
developing abilities among others (Williams, 2007), a central responsibility of
clinicians who were to be trained to deliver the Your Choice program to OWOB
adolescents. The expanded term Health Coach describes the practice of health
education and health promotion within a coaching context, designed to enhance the
well-being of individuals to facilitate the achievement of health-related goals (Tubbs &
Whybrow, 2003). This title contrasts with that of Exercise Leader, Fitness Leader and
Fitness Instructor, which are titles widely used in the fitness industry that have a
common understanding among the public as being associated with fitness, exercise and
drill activities (Lyon, 2001), a function that was counter to the role planned for Health
Coaches in the study who were to provide a guidance, support and nurture adolescent
decision making, a phenomena at odds with the typical prescriptive approach used in

the fitness industry.

Tertiary Training Characteristics of the Health Coaches

All Health Coaches that met the inclusion criteria had qualifications in exercise
prescription, including either a Certificate 3 in Fitness (Gym Instructor), Certificate 4 in
Fitness (Personal trainer), Bachelor of Human Movement, or equivalent, as determined

by Fitness Australia registration.
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Reading Prior to Training

In order to prepare Health Coaches for training, a series of key readings were
distributed weekly over a four-week period in August 2009, the month immediately
prior to training in September 2009. Topics covered by these key readings included
adolescent obesity, cognitive behaviour therapy, principles of behaviour change, eating
disorders, family based approaches and healthy eating recommendations related to

weight management for OWOB adolescents (Table 7).

Table 6: Weekly Content of Reading Prior to Training

Week Content

Week 1 Cognitive-behavioural approaches in the management of obesity; Case studies
Week 2 Family-based behavioural approaches in adolescent overweight & obesity
Week 3 Identification of disordered eating

Week 4 Healthy eating recommendations

Face-to-Face Training

Health Coach training took place in September 2009 at the Bundoora Netball
and Sport Centre, a community leisure centre located in Bundoora, a northern suburb of
Melbourne, Australia, that is managed by Belgravia Leisure on behalf of the owner,
RMIT University. Training was provided in 18 sessions, distributed over three days
during a 2-week period (two days during week one, one day during week two),
encompassing 18 hours of face-to-face training. Each Health Coach was provided with
a training manual that served as a resource for referral during and after sessions for all
content covered during training. Session content included information about adolescent

overweight and obesity, working with adolescents, counselling skills and cognitive



139

behavioural therapy. Cognitive behavioural training included information and
strategies related to goal setting, stimulus control, problem solving, relapse prevention,
and cognitive restructuring. Information related to healthy eating, physical activity and
adolescence was a key part of the training program. A summary of training session
structure and content is provided in Table 7, and a detailed explanation of session
content is provided in Appendix 3. So as to optimise the training program, key
principles of adult training were used, including active learning through role playing,
group discussion, brain-storming, questioning, video clip appraisal, and the regular use
of learning task activities (e.g., listing key points, writing responses to questions). This
approach was supplemented by direct learning experiences (e.g., presentations) and
peer evaluation and feedback. Trainers (N=3) involved in the delivery of the program,
had backgrounds in either exercise science (N = 2), adolescent behaviour (N = 2) or
psychology (N = 1), and two had additional experience in the professional development

of adults. All 15 Health Coaches in attendance completed the training.



Table 7: Structure and Content of Health Coach Training Program
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Session Session Content
Day 1
1. Outline of Training Days
2. Overview of the Your Choice Program
3. Adolescent Overweight and Obesity
4. CBT and the Treatment of Adolescent Obesity
5. Working with Adolescents
6. Overview of Study Design and Assessment
7. Counselling Skills
Day 2
8. Goal Setting and Self-Monitoring
9. Eating Habits
10. Opportunities for Activity & Time Management
11. Food Choices & Healthy Eating Education
12. Physical Activity & Problem Solving
13. Coping Strategies; Thoughts, Feelings and Behaviours
Day 3
14. Identifying Barriers and Managing High Risk Situations
15. Phone Calls - Maintaining Change
16. Results, Maintenance and Relapse
17. Managing Process Issues; Administration
18. Session Summary/Close

Counselling Styles and Role-Playing

In order to support Health Coaches to develop appropriate counselling styles,

participants first watched then discussed video recordings that demonstrated optimal

body language, facial expressions and seating techniques for use when counselling

adolescents. This learning activity was then extended to include the viewing and

discussion of video clips of genuine counselling sessions involving adolescents, their

parent and a trainee psychologist that demonstrated likely counselling events, such as

pauses in conversation, interruptions, off task conversation and non-responding. Each

video clip was subsequently analysed, discussed and participants offered their views on

how a Health Coach could behave in such a situation. To further extend the training,

Health Coaches role-played relevant counselling session scenarios, which provided the
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opportunity to practise of techniques involving using appropriate body language, active
listening and effective questioning. Counselling exercises were observed by the
trainers, who, along with peers, provided feedback using a structured peer evaluation

(Appendix 4).

The Your Choice Manual

Each Health Coach was provided a manual, which provided a copy of all
information covered during training, as well as training worksheets. Included in the
manual was a step-by-step program for use by the Health Coach during sessions with
an adolescent and supporting parent. Manual-based approaches are commonly used
when non-psychologists have been engaged to provide CBT-based, health-related
interventions (Ismail, Thomas et al., 2008). A manual-based approach permits the
standardisation of program content, and was used in this study to promote quality
control, inter- and intra-Health Coach reliability, and a reduction of workload for
Health Coaches. Adolescents were supplied with corresponding “adolescent” manual,
which acted as a resource for use in counselling sessions and provided explanations of

homework tasks as well as activity sheets to be completed in session or as homework.

Health Coach to Participant Allocation

Upon completion of training, the process of allocation of adolescent participants
and supporting parents to Health Coaches was undertaken. A detailed description of
the recruitment of adolescent participants is presented in Chapter 5. Health Coaches
were to be allocated a maximum of two adolescents per cohort with whom to work, but

due to insufficient adolescents being initially recruited, a two-stage recruitment process
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occurred. A description of Health Coach to adolescent allocation is included in Table
8. Adolescent participants undertook the eight face-to-face sessions in the Your Choice
program at one of seven leisure centres. Three phone call sessions between the Health
Coach and adolescent participant occurred, one during the interval between the seventh
and eighth face-to-face sessions, with others scheduled 4 and 8 weeks after completion
of the face-to-face sessions. Health Coaches were offered telephone and email support

from the research team during the intervention phase of the research.

Table 8: Health Coach to Adolescent Allocation

Location and Health Cohort 1, Number of Cohort 2, Number of
Coach Number Adolescents Allocated Adolescents Allocated

Bundoora 1 1
Bundoora 2
Diamond Valley 1
Diamond Valley 2
Essendon 1
Essendon 2
Essendon 3
Essendon 4
Hoppers Crossing 1
Hoppers Crossing 2
Hoppers Crossing 3
Melton 1
Melton 2
Monbulk 1
Yarra Junction 1
Not allocated participant *

— = e e e
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Evaluation of the Training

During training, Health Coaches were required to evaluate individual sessions
using the Your Choice individual session evaluation questionnaire. The 30-item self-
report tool, modified from previous research (Brennan, Walkley et al., 2012a), uses a 5-
point (1 = strongly disagree to 5 = strongly agree) Likert scale with questions designed
to check respondent understanding of the training content and their perception of the
suitability of the training. This tool was reviewed by two content-related experts and
deemed to have adequate face validity for the purposes of the study. Health Coaches
additionally completed a multiple-choice, pre- and post-training knowledge
questionnaire in areas of healthy eating, food preparation, energy expenditure through

physical activity, health issues and cognitive behavioural therapy.

Cognitive Measures

An assessment of Health Coach goal setting ability was done retrospectively
using Item 12 (Homework Setting) of the Cognitive Therapy Scale-Revised (CTS-R)
(Blackburn, James et al., 2001). The item was scored using a 6-point Likert scale
ranging from (1) Incompetent to (6) Expert, and applied to the weekly target sheets
completed by adolescents during the eight face-to-face sessions of the intervention,
which were collected from adolescents when they returned their adolescent manual at

the post-intervention physical assessments.

Health Coach Satisfaction Measures
At the conclusion of the 8-session, face-to-face intervention period, coaches rated their

experiences using the Health Coach Satisfaction Survey. The questionnaire used a 5-
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point Likert scale with 1 = strongly disagree to 5 = strongly agree response range, and
required Health Coaches to provide a rating for their view of the suitability of the
training they had received, how comfortable they felt during the intervention sessions,
their perception of the suitability for adolescents and if they would recommend training
to others. Likert Scales have been used previously to subjectively evaluate respondents
level of agreement to a statement (O'Connell & Velicer, 1988). The second component
of the survey used visual analogue scales (VAS) to measure how the individual
intervention sessions were accepted by the adolescents. A visual analogue scale (VAS)
is a psychometric response measurement instrument for subjective characteristics or
attitudes that cannot be directly measured (Bragard, Etienne et al., 2010). Coaches
were also asked to provide comment, via open-ended questions, on major details learnt
from the program and changes they would make to the program. Examples of open
ended questions were; What parts of the Your Choice program would you change? And
: What major things have you learnt from your experience of delivering the Your
Choice program ? The Health Coach Satisfaction Survey was specifically developed

for the Your Choice program and is included in Appendix 5.

Statistical Analysis
Statistical analysis was completed using SPSS version 18.0. A senior
statistician was consulted on the design and application of data analysis, as well as the
interpretation of results. Statistical significance was assigned at the 0.05 level of
probability. The following interpretations were applied to the effect sizes of the results:

< 0.2, small; 0.3 — 0.5, medium; 0.6 — 0.8, large and > 0.9, very large (Cohen, 1988)
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RESULTS

Fifteen Health Coaches were trained in the Your Choice program, eight female
(53.3%), and seven male (47.7%). Pre-service training qualifications of the Health
Coaches were diverse. The majority of Health Coaches had as their minimum
qualification a Certificate 3 or 4 in Fitness (73.3%), with 47.7 % having a Bachelor’s
degree in Human Movement, Exercise Science or equivalent. The majority of
individuals were full-time employees of the leisure centres (53.3%), 6.6 % were part-
time and 40% were casually employed, but on a regular basis. Thirteen of the 15
Health Coaches subsequently conducted the program. One Health Coach could not
deliver the program due to changes in employment, and the other could not be

contacted after the training. Please refer to Table 9 for Health Coach characteristics.

Table 9: Health Coach Characteristics

Participant  Gender  Bachelor  Certificate  Certificate Part Full Casual
ID Degree 4 3 Time Time

HC 1
HC2
HC 3
HC 4
HCS
HC6
HC7
HC 8
HCO9
HC 10
HC 11
HC 12
HC 13
HC 14
HC 15

7 7
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2 2 2 2 2
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Pre- and Post-Training Knowledge of Health Coaches
Health Coaches completed knowledge tests immediately before and at the
conclusion of training (Appendix 6). Minor changes in the knowledge of Health
Coaches were identified, with 87.9% of the answers by Health Coaches to questions

being scored as correct prior to training, and 88.3% scored as correct following training

(Table 10).

Table 10: Pre- and Post-Knowledge Test

Questions (N = 30) Pre Post
Correct 87.9 % 88.3 %
Incorrect 12.1 % 11.7 %
Didn’t Answer 2.6% 1.7%

Health Coach Satisfaction with Training Measures

Health Coach satisfaction of the 3-day training was measured using responses
ona |l to 5 Likert scale (“strongly disagree” to “strongly agree”). A standard set of four
questions was asked of Health Coaches for each of the major elements of the training.
These questions sought to determine Health Coach understanding of the content, and
their views on the familiarity, relevance and helpfulness of information. The
questionnaire was completed by all Health Coaches, and results (Table 11) revealed
that sessions received moderate ratings for questions related to content familiarity and
high and very high ratings for the remaining sections of the questionnaire. The lowest
mean score response was 2.6, which occurred for the questionnaire items related to the

training section that addressed background information concerning adolescent OWOB.
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This finding indicates Health Coaches had less familiarity with important background
information related to adolescent OWOB, which included topics covering incidence
and aetiology. In relation to the understanding of the content, the highest mean scores
were observed for counselling skills (4.6), physical activity (4.6), and thoughts and
behaviours (4.6). High levels of variability were found among Health Coaches in
respect to their familiarity with the concepts of goal-setting and self-monitoring (SD =
1.12), telephone-call sessions (SD = 1.05), eating cues/ stimulus control (SD = 1.03),
counselling skills (SD = 0.97) and sedentary behaviour (SD = 0.97). Overall, the results

revealed that the Health Coaches were satisfied with their training.
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Background Information to adolescent Overweight and Obesity M/ (SD)
I understood the content in this session 4.5(0.51)
I can see how this material was relevant to treating obesity in adolescents. 4.7 (0.45)
This information was new to me. 2.6 (0.81)
This information will be helpful in preparing me for the coaching of 4.5 (0.63)
adolescents.

Basic Counselling Skills

I understood the content in this session 4.6 (0.50)
I can see how this material was relevant to treating obesity in adolescents. 4.6 (0.50)
This information was new to me. 3.3(0.97)
This information will be helpful in preparing me for the coaching of 4.6 (0.48)
adolescents.

Goal Setting & Self-Monitoring

I understood the content in this session 4.4 (0.63)
I can see how this material was relevant to treating obesity in adolescents. 4.5 (0.51)
This information was new to me. 3.6 (1.12)
This information will be helpful in preparing me for the coaching of 4.5(0.51)
adolescents.

Eating Cues / Stimulus Control

I understood the content in this session 4.4 (0.63)
I can see how this material was relevant to treating obesity in adolescents. 4.4 (0.63)
This information was new to me. 3.7(1.03)
This information will be helpful in preparing me for the coaching of 4.6 (0.63)
adolescents.

Addressing Sedentary Behaviours

I understood the content in this session 4.5(0.51)
I can see how this material was relevant to treating obesity in adolescents. 4.5 (0.51)
This information was new to me. 3.3(0.97)
This information will be helpful in preparing me for the coaching of 4.6 (0.48)
adolescents.

Healthy Eating Habits

I understood the content in this session 4.4 (0.51)
I can see how this material was relevant to treating obesity in adolescents. 4.6 (0.50)
This information was new to me. 2.9 (0.88)
This information will be helpful in preparing me for the coaching of 4.6 (0.50)

adolescents.
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Physical Activity

I understood the content in this session 4.6 (0.50)
I can see how this material was relevant to treating obesity in 4.6 (0.50)
adolescents.

This information was new to me. 2.8 (0.91)
This information will be helpful in preparing me for the coaching of 4.4 (0.74)
adolescents.

Thoughts & Behaviours

[ understood the content in this session 4.6 (0.50)
I can see how this material was relevant to treating obesity in 4.7 (0.45)
adolescents.

This information was new to me. 3.7(0.70)
This information will be helpful in preparing me for the coaching of 4.6 (0.48)
adolescents.

High Risk Situations / Problem Solving

I understood the content in this session 4.5(0.51)
I can see how this material was relevant to treating obesity in 4.6 (0.50)
adolescents.

This information was new to me. 3.3(0.81)
This information will be helpful in preparing me for the coaching of 4.5 (0.51)
adolescents.

Telephone Call Sessions

I understood the content in this session 4.2 (0.59)
I can see how this material was relevant to treating obesity in 4.4 (0.51)
adolescents.

This information was new to me. 3.4 (1.05)
This information will be helpful in preparing me for the coaching of 4.4 (0.51)
adolescents.

Review Results of Physical Assessment / Maintaining Change

I understood the content in this session 4.4 (0.50)
I can see how this material was relevant to treating obesity in 4.4 (0.50)
adolescents.

This information was new to me. 3.5(0.91)
This information will be helpful in preparing me for the coaching of 4.5 (0.51)

adolescents.

Use of Post-Intervention Data

To further evaluate the training of the Exercise Leaders, data were collected

post-intervention (refer Chapter 5). The use of post-intervention data which included

satisfaction and compliance measures complimented post-training measures, therefore

allowing a greater understanding of the training program’s effectiveness.
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Goal-Setting and Lifestyle Transferability Measures

Goal-Setting worksheets were collected from adolescent participants at post-
intervention physical assessments. These sheets contained a record of the goals set by
the adolescent participant during the intervention, and served to provide a measure of
the interaction between the adolescent and the Health Coach. This information was
used to measure the ability of the Health Coach to provide weekly goal-setting
guidance, facilitation for these weekly goals and the transfer of these weekly goals
during the program into the adolescent’s lifestyle. This approach to assessing the
ability of Health Coaches to support goal-setting and transfer was chosen by the
research group, as, despite a comprehensive search, no validated tool was discovered
for this population. Therefore, Goal-setting worksheets were assessed independently
by two members of the research team, using a Likert scale response approach derived
from The Revised Cognitive Therapy Scale, which has a score range from 0
(Incompetent) to 6 (Expert) (Blackburn, James et al., 2001). Competence levels are
listed in Appendix 7. Health Coaches scored a mean of 3.88 (SD = 0.70) for goal-
setting guidance, 2.70 (SD = 0.91) for goal facilitation and 2.90 (SD = 1.2) for

transferability into lifestyle tasks.

Health Coach Satisfaction with Intervention Experience

Various approaches were used to measure the satisfaction of Health Coaches
with the experiences they had during delivery of the intervention. These approaches
included two questionnaires, one which used a Likert scale, the other which used a
Visual Analogue (VAS) scale, and supplementing each of these with written responses
to questions. Health Coaches were additionally asked to make any additional

comments about the program during a face-to-face interview.



151

The views of Health Coaches about their satisfaction with their experiences
during implementation of the intervention were sought, and responses were made using
5-point Likert scale (“strongly disagree” to “strongly agree”) by eight of the thirteen
Health Coaches who completed the intervention (61.5%). Results are shown in Table
12, and indicate at least a high rating for program flow and structure, enjoyment
delivering the program, perception of how the training had assisted in program
delivery, and recommendation of the intervention to others. Only one item, related to
the number of sessions in the program, scored below a high rating (3.8). The highest
standard deviation of 1.16 was shown for the facilities allowing adequate time to

effectively deliver the program.

Further results showed high mean values (M > 4.6, SD = 0.46) for the Health
Coach enjoying the delivery of the program, feeling that they were adequately trained

and feeling that the program has a role in supporting healthy lifestyle in adolescents.
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Survey Questions M/ (SD)
I feel as though I was well trained to deliver the Your Choice program 4.7 (0.46)
I enjoyed delivering the Your Choice program 4.7 (0.46)
I had enough time each week to prepare for delivering the Your Choice 4.5 (0.75)
program
Facilities at my work place allowed me to deliver the Your Choice 4.2 (1.16)
program to the best of my ability
I felt comfortable supporting an adolescent during the delivery of the 4.7 (0.46)
Your Choice program
I felt comfortable supporting the parent of an adolescent during the 4.2 (0.88)
delivery of the Your Choice program
The Your Choice program had an appropriate number of sessions 3.8 (0.83)
The Your Choice program covered appropriate topics 4.3 (0.51)
I feel that the Your Choice program can play a role in supporting 4.6 (0.51)
adolescents to develop a healthy lifestyle
The experience of delivering the Your Choice program will help me 4.5 (0.53)
when I work with adolescents in the future
The experience of delivering the Your Choice program will help me 4.1 (0.64)
when [ work with adults in the future
I would recommend the Your Choice program to adolescents and their 4.5 (0.53)
families who are seeking support to develop a healthy lifestyle
I would recommend Belgravia Leisure include the Your Choice program 4.3 (0.74)
as a service for adolescents and their families who are seeking support to
develop a healthy lifestyle
I would recommend other exercise leaders undertake the training to 4.5 (0.53)

become a Your Choice Health Coach

In addition to this approach, a visual analogue scale (VAS) approach was used

to measure Health Coach satisfaction with session flow and session suitability. The

VAS scale used a horizontal line, 100 mm in length, requiring the Health Coach to

mark the line at the point that they felt represented their perception with each session
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(Appendix 5). Results displayed in Table 13 show mean ratings across all sessions
ranged from a score of 46.1 (Thoughts & Behaviours) to 60.6 (Healthy Eating
Behaviours). Similar to the results for the Training Session Evaluation, Health Coaches
reported highest confidence and less response variability with physical activity and
healthy eating, and least confidence with areas linked to counselling matters.
Noteworthy was the finding that the greatest response variability (standard deviation)
was observed for the addressing sedentary behaviour session and the telephone call

session.

Table 13: Health Coach Satisfaction Survey (VAS)

Health Coach Survey M/ (SD)
Session 1: Goal Setting & Self-Monitoring 48.3 (16.2)
Session 2: Eating Cues / Stimulus Control 48.9 (12.3)
Session 3: Addressing Sedentary Behaviours 52.5(23.8)
Session 4: Healthy Eating Habits 60.6 (12.6)
Session 5: Physical Activity 59.4 (8.9)
Session 6: Thoughts & Behaviours 46.1 (15.2)
Session 7: High Risk Situations / Problem Solving 49.6 (14.1)
Session 8: Telephone Call Session 499 (18.5)

Session 9: Review Results of Physical Assessment / Maintaining Change
54.7 (12.1)

Written responses were sought from Health Coaches using a set of questions
designed to determine what aspects of the Your Choice program they would change and

what they had learnt from the experience of delivering the program (Appendix 5).
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Responses revealed themes around re-ordering the sessions, including moving the

session on healthy eating support to earlier in the program.

Further data related to Health Coach satisfaction was obtained through
individual face-to-face interviews, with all Health Coaches participating (N =13)
(100%). Health Coaches were asked to provide comment about their experience in the
trial via a semi-structured interview. Two Health Coaches from one centre felt that
they weren’t allocated enough time to deliver the program, but this was not a view
expressed by other Health Coaches. One Health Coach had minor difficulties relating
to a parent’s (participant number YC0280306) involvement in the session and another
had difficulty effectively communicating with a family of Sri Lankan origin (participant
number YC0310307). One Health Coach had challenges making contact with
participants to start the trial, whereas another participant travelled overseas immediately
post-intervention and could not be contacted at the appropriate time for telephone call
sessions. As previously reported from the questionnaire, several of the Health Coaches

made suggestions to reorder and/or reduce sessions.

In the main, Health Coaches appeared pleased to be given the opportunity to
participate in the program and learn from the experience. Two of the Health Coaches
had used goal-setting in their role of personal trainers with their own clientele and had
requested permission to use Your Choice intervention worksheets. One Health Coach
used the experience of the Your Choice intervention as impetus to apply and gain
referral into a behavioural-focused exercise science Honours placement, and has

successfully been admitted into the program.



155

DISCUSSION

The information collected about the training of Exercise Leaders to become
Health Coaches and deliver a cognitive behavioural therapy-based health lifestyle
weight management program to OWOB adolescents reveals overall satisfaction.
Researchers in post-intervention interviewing found that some coaches were using
communication and goal-setting components from the program within their usual work
environment. Additionally, satisfaction measures showed that Health Coaches felt
comfortable supporting adolescents, felt that the Your Choice intervention has a role in
adolescent lifestyle behaviour modification, thought that they were well trained to

deliver the intervention and enjoyed doing so.

Being a multi-site intervention, the investigator was interested in the role of
management in supporting coaches to facilitate the program. Post-intervention
satisfaction measures and comments suggested that management support was neutral in
limited cases, neither agree or disagree, with two of the Health Coaches emphasising
that the time allowed by management was inadequate to properly deliver the program,
but high variability relating to this question was found and this suggests managerial
support was not uniform. Although concerning, negative feedback was rare across the
data collected. Researchers also observed process issues, such as delays in making
contact between Health Coaches to participants, and that some intervention periods
were delayed or extended due to tardy communication. However, this was limited and
may be a consequence of the part-time or casual employment situation of some of the

Coaches.

The investigator was particularly interested in the results relating to behavioural

training. Pre-intervention measures showed that Health Coaches had a strong
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familiarity with counselling, thoughts and behaviours, stimulus control and problem
solving, showing high mean scores for understanding of the content and showing that
this information was not new to them. These scores were comparable to their scores for
familiarity with physical activity and healthy eating; however at post-intervention
scores relating to behaviour modification were lower than those relating to physical
activity and healthy eating. This may indicate that Health Coaches overestimated their
knowledge of behaviour modification prior to training. This is consistent with the
research which has identified overestimates of cognitive therapy competence made by

less competent therapists (Brosana, Reynolds et al., 2008).

Findings in the study relating to the pre-service training of Exercise Leaders in
Australia (Chapter 3) showed much evidence of fitness, physical activity and diet
content, yet behavioural modification training appeared limited. This finding appears
consistent with previous reports that Exercise Leader training had a strong emphasis on
exercise prescription rather that behaviour change (Lyon, 2001). Results in this study
found diversity across the Health Coaches in respect to their knowledge related to
stimulus control / self-monitoring, counselling skills and goal-setting, suggesting that
some Health Coaches did not realistically rate their initial competence in these areas,
and re-appraised their rating of their own competence following training. As yet there
are no validated measures to evaluate the training of Non-Psychologists in CBT-based
interventions and this is a limitation to the evaluation of the training of Health Coaches
in this research. Coaching satisfaction measures taken at post-training and post-
intervention were positive about the program, but the investigator notes that Health
Coaches may be hesitant to be critical of the training because of the relationship gained

with the research group, as has been found in past research (Kearley & Croft, 2010).
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CONCLUSION

The evidence suggests that the training of Exercise Leaders as Health Coaches
to deliver a CBT-based for program with OWOB adolescents in community leisure
centre settings was successful. Multiple sources of evidence indicate that the Health
Coaches retained knowledge, developed high levels of perceived competence and the
expressed satisfaction with key features of the CBT-based approach and materials, and

used this training and materials appropriately when working with OWOB adolescents.
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CHAPTER 5

STUDY 3: THE IMPLEMENTATION AND EVALUATION OF A COGNITIVE
BEHAVIOURAL THERAPY-BASED PROGRAM IN ADOLESCENT WEIGHT

MANAGEMENT

General Introduction

This study evaluated the effectiveness of a healthy lifestyle program, using the
principles cognitive behavioural therapy (CBT), delivered by Exercise Leaders in
community leisure centres to treat overweight and obesity (OWOB) in adolescents.
The primary aim was to determine if the CBT-based healthy lifestyle program could
result in improvements in body composition among OWOB adolescents. Secondary
aims included whether the CBT-based healthy lifestyle program altered dietary and
physical activity behaviours and selected psychosocial characteristics of OWOB
adolescents. Parents were required to support adolescents during the trial; the outcomes
related to parent participation in the study are discussed in Chapter 6. In this chapter, a
detailed description of the recruitment, measures, testing protocols and interventions

related to adolescents is provided.

Rationale

Recent published data on Australian 12 to 17 year-old adolescents showed that
9% were obese and 22% were overweight (Australian Institute of Health and Welfare,
2011). Family oriented interventions that include a combination of physical activity
and dietary behavioural modification components show the most promise in altering the

OWOB-related behaviours of adolescents (Brennan, Walkley et al., 2012a). Further, it
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is known that non-psychologists such as Nurses can be trained to effectively deliver
CBT-based interventions to address health issues (Sensky, Turkington et al., 2000).
There is emerging support for Exercise Leaders as providers of counselling-based
support to engage participants in healthy living behaviour (Annesi, Walsh et al., 2010).
Exercise Leaders represent a group of people who are accessible by the community and
have sound exercise prescription skills (Fitness Australia, 2009). Therefore, this study
was undertaken to determine if an Exercise Leader-led, CBT-based healthy lifestyle
weight management program could improve the dietary and physical activity

behaviours of OWOB adolescents, leading to improvements health characteristics.

Research Question

Interventions targeting adolescent OWOB are necessary, and with CBT-based
programs showing promise in other health areas, this approach may be effective when
applied to weight management. Therefore, the research question for this study was:
Will a CBT-based healthy lifestyle intervention delivered by Exercise Leaders to
OWOB adolescents at a leisure centre result in improvements in biological,

psychological, and behavioural characteristics?

Research Ethics
The research was approved by the RMIT Human Research Ethics Committee;
project number 10/07 titled, “The treatment of overweight adolescents using CBT

delivered by Exercise Leaders”. Please refer to Appendix 8 for more information.
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METHODOLOGY
Recruitment of Participants

A targeted approach was adopted to recruit participants in close proximity to the
participating leisure centres. Adolescents and parents were recruited via a range of
methods. The RMIT University Media Communication unit was enlisted to assist with
dissemination of recruitment information, and approach state-wide and local
newspapers with a press release about the project. Subsequently, journalists contacted
the research team and articles were published in local suburban and state-wide
newspapers. Numerous radio interviews occurred as a result of the print publicity, and
this served as another recruitment strategy. Further recruitment strategies included the
distribution of study descriptions on flyers, posters, and websites and via email to
leisure centre members and users at those leisure centres that had agreed to participate
in the research (Appendix 9).

Local government organisations, youth clubs, swim schools, and netball clubs
and tertiary education institutions were contacted and asked to disseminate information
through email lists and newsletters, and to display information posters and flyers about
the project. Families who had contacted the research group related to other projects,
and had registered their interest in being contacted when new projects were recruiting

participants, were also contacted.

Eligibility

Participants were eligible to be included in the study if four conditions were
met: (1) aged 12 to 16 years; (2) overweight or obese adolescent, as determined by the
criteria proposed by Cole and colleagues (2000); (3) had the support of a parent or

caregiver with whom they lived the majority of their time; and, (4) able to attend
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physical assessments and protocols and attend a local leisure centre to undertake an
intervention for the program. Participants were excluded if they were currently
involved in weight management programs, were pregnant, or had an illness or disability
that would prevent adherence to the program. A participant demographics table is

included in Appendix 20.

Initial Contact

Researchers received most telephone and email contact from interested parents
and carers seeking study information. Two adolescents directly contacted recruiters;
those adolescents were directed to inform parents to contact the researchers. Interested
parents and carers were briefed on the study, particularly the commitment involved, and
the location of participating leisure centres where the program would be conducted. If
requested, participants were sent a plain language statement, consent form and a
recruitment questionnaire, as well as a postage-paid envelope for return of the forms.
The plain language statement provided participants with a comprehensive description
of the study, including background information, potential benefits to participants from
taking part in the study, and full descriptions of the procedures, measures and program
involved. These forms are presented in Appendix 10. After forms were returned and
evaluated, participants who self-reported they had met the eligibility criteria were
invited to a physical assessment during which their eligibility was confirmed, pre-test
assessment completed, and then random allocation to a group was conducted (Figure 4.
Recruitment Flow). Those not eligible for the project were sent information regarding

healthy eating and physical activity (Appendix 11).
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159 contacts made

|

124 forms sent

!

66 forms returned

!

56 confirmed
eligible

'

56 completed
physical assessments

Figure 4. Recruitment Flow.

Withdrawal
All participants were informed that participation was voluntary, and that they
were not obliged to complete the trial and withdrawal from the study could occur at any

time.

Allocation

A clustered, random allocation approach was implemented using a random
sequence generator. Seven leisure centres, each with a fitness centre, were involved in
the study. Participants nominated the preferred leisure centre closest to their home,
with most participants living within a few kilometres, and the furthest within 10

kilometres. Each leisure centre nominated employees to be trained as Health Coaches
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and to deliver the intervention, as well as nominating an equal number of leisure centre
employees to be available to offer a standard treatment. Each Health Coach was to be
randomly allocated a maximum of two adolescents with whom they would implement
the treatment. The number of Health Coaches available at each centre therefore
determined the total number of participants able to be allocated to each leisure centre,
with half the participants randomly allocated to receive the CBT-based intervention,
and half randomly allocated to receive a standard treatment. This approach meant that
within each leisure centre, approximately equal numbers of participants were
undertaking the intervention and the standard treatment at the same time, but between
leisure centres, the participant numbers were different. Participants were randomly

allocated using this strategy at the completion of the baseline assessment.

Phasing of Treatment

Participants were randomly allocated to an intervention or standard treatment
group in two phases, the first in October 2009, and the second in February 2010. The
phasing of recruitment occurred since approximately 50% of the total sample was
recruited as a result of the initial recruitment drive, and a subsequent recruitment drive
resulted in further participants. Complete details are provided in Figure 5 Allocation,

Treatment and Assessment Flow.
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Figure 5. Allocation, Treatment and Assessment Flow.

Physical Assessments

The primary outcome measures for this project were focused on the adolescent
body composition items of muscle mass, fat mass and derivations thereof. Secondary
outcome measures included a set of anthropometric items and psychosocial
characteristics. Adolescents undertook physical assessments over approximately one

hour at 4 data collection periods commencing at baseline (Pre), and then post (eight-
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weeks), six-months and 12-months. Measures were taken by a trained anthropometrist.
Along with the anthropometrist, a research assistant was present during all physical
assessments. Measurement techniques followed established procedures, using
calibrated equipment, and were the same as those published in research studies
examining the effect of CBT interventions delivered by psychologists on OWOB
adolescents (Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a). A description of
the adolescent assessment measures is provided in Table 14. Appendix 13 contains the

physical assessment record.

Table 14. Physical Assessments

Anthropometry
Height
Weight

Circumferences
Hip
Waist

Body Composition
Dual energy X-ray absorptiometry (DEXA)

Physical Activity
Accelerometer

Physical Maturation
Tanner Scale

Height.

Height was recorded on a calibrated, wall-mounted stadiometer, (Heightronics,
Quick Medical, Issaquah, USA) with participants having shoes and socks removed, and
standing straight with their heels together and buttocks and thoracic spine touching the

wall. Two measures were taken, with the mean calculated as the final score.
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Additional measures were taken if measurements were not within five millimeters, with

the two closest scores used to calculate the average.

Weight.

Body mass was measured to the nearest 100 grams using calibrated digital
scales (TANITA, Wedderburn BWB-620). Participants removed shoes and socks, and
wore light clothing. Two measures were taken, with the mean calculated as the final
score. Additional measures were taken if measurements were not within 100 grams,

with the two closest scores used to calculate the average.

Body composition.

Body composition was measured using Dual-energy X-ray absorptiometry
(DEXA). DEXA provides measures of body fat, bone and lean tissue, and has been
validated against known, established standards (Goran, Gower et al., 1998). To
complement total body composition examinations, additional measurements from
DEXA were derived to determine regional adipose tissue, as used in previous research
(Lohman, Tallroth et al., 2009).

The Lunar® DEXA bone densitometer provides a non-invasive, painless, rapid
and accurate determination of body composition. Dual-energy x-ray absorptiometry
was originally developed for the measurement of bone density. Along with the
evolution of sophisticated software, DEXA is also suitable for estimation of body
composition in terms of evaluating the ratio between fat, muscle, and bone in different
parts of the body (Lohman, Tallroth et al., 2009). The DEXA emits minimal X-Ray
dose that is within recommended National Health & Medical Research Council limits.

Trained operators, with a current license to operate ionizing radiation apparatus, carried



168

out the procedure. Participants were required to lie on a padded bench in light clothing
for a seven to twenty minute period in the Bone Densitometry Laboratories (Buildings
213 and 203, Bundoora West Campus).

Due to circumstances outside the research group’s control, two DEXA bone
densitometers were used during data collection, a GE Healthcare, General Electric,
Lunar Prodigy®, and a Lunar DPX-IQ®™. Two units were used as a consequence of the
temporary (one-month) withdrawal of permission to use the Lunar Prodigy when it was
found that the required authority to operate the unit had not been obtained by RMIT
University, unbeknown to the researchers. As this occurred following commencement
of the baseline assessment period of the first intake of participants, and eight
participants had been scanned using the Lunar Prodigy, the remaining participants
commencing during intake one were scanned using the Lunar DPX-IQ®. To maintain
consistency and control for inter-instrument measurement variability, participants were
assigned to the same DEXA unit for each assessment. The allocation of participants to

each densitometer is provided in Table 15.

Table 15: Participant Allocation to Bone Densitometer

Bone Densitometer N
General Electric Lunar Prodigy 36
Lunar DPX-1Q 22

Regular Quality Assurance tests (QA tests) were conducted to check that each
DEXA met operating specifications, component tolerances and X ray detector outputs.
Following manufacturer’s recommendations, a bone mineral density Phantom spine and
QA calibration block containing bone equivalents were utilised. Phantom spine
measures were conducted 3-times weekly, whereas, calibration quality assurance was

carried out daily. The importance of daily Phantom spine analysis is highlighted
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elsewhere (Binkovitz & Henwood, 2007). Further calibration measures and DEXA
maintenance were carried out by authorized DEXA technicians at regular manufacturer
intervals. An independent medical physicist confirmed radiation dose and accuracy
outputs. This included assessing the accuracy of laser light positioning, accuracy of
scan line and step spacing, accuracy and reproducibility of indicated scan time, free air
entrance exposure dose and skin entrance dose.

To minimise participant anxiety, the operator familiarised the adolescent with
the procedure. Additionally, a parent and research assistant were present at all times.
Female adolescents were privately asked of the possibility of being pregnant and the
time of their last menstruation, where possible by a female research assistant. The
discussion took place in a separate room away from the parent. Parents were privately
informed of this procedure, and informed of the reason (fetal radiation exposure). No
female participant reported being pregnant, and all reported having a regular menstrual
cycle, with the last occurring within the previous four weeks. Participants were asked
to remove any metal wherever possible (e.g., jewelry, earrings, studs, piercing, zippers,
hair ties, fasteners, bras containing wire). Participants were placed on the padded mat
with hips and shoulders adjusted to allow correct alignment of the spine. Where
possible, participants were wrapped in a towel to prevent arm movement, and a Velcro
strap was used to secure participants ankles to keep legs stationary. After the
participant was comfortable, they were instructed not to move until the procedure was

completed. Appendix 13 contains the physical assessment record.

Biological maturation.
Biological maturation was self-assessed using the Tanner scale. The Tanner

scale is a subjective measure of biological maturation in children, adolescents and



170

adults. The scale defines physical measurements of development based on external
primary and secondary sex characteristics, such as the size of the breasts, genitalia, and
development of pubic hair, first identified by British pediatrician James Tanner and
validated in the broader literature (Morris & Udry, 1980).

Research indicates that body composition varies with sexual maturation (Morris
& Udry, 1980). When assessing treatment-induced changes in body composition, it is
important to assess stage of sexual development at each assessment and to use it as a
covariate in the analyses (Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a). The
Tanner scale comprises five drawings of the developmental change in scrotum and
testes (for males) and breasts (for females), pubic hair and genitalia. Participants were
provided with line drawings of the Tanner Scale and asked to assess their own sexual
maturation. The Tanner scale is the only self-assessment tool available to define
puberty, as direct evaluation was ethically improper for this study. Copies of the

Tanner scales for girls and boys are included in the Appendix 14.

Physical activity monitoring.

Physical activity was measured by a small, lightweight, self-contained, non-
invasive uni-axial accelerometer. The Actigraph® (MTI Health Services, Florida,
USA, model GTX 1 and 3) was used, and these devices have been validated in previous
research with various populations, including adolescents (Corder, Brage et al., 2007;
Aadland & Anderssen, 2012; Dinesh & Freedson, 2012). Accelerometers are
frequently used in research and assess vertical plane movements of the trunk, and using
proprietary algorithms, calculate movement time and intensity for user determined

epochs for several days (Puyau, Adolph et al., 2002).
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The accelerometers were affixed above the iliac crest of the right hip with an
elastic belt. Participants were carefully instructed on how to wear the device by the
research assistant, and a simulation of its application and removal were provided.
Furthermore, a handout was supplied to provide extra information, which included
limitations of the device, for example (not to be worn in water). Contact details were
provided on the device and in the instruction sheet if further detail were required. A
daily motion sensor activity diary was provided so participants could list times worn
and reasons for removal. The motion sensor diary is included in Appendix 15.
Participants were required to wear the accelerometer for eight consecutive days.

Actigraph® data were downloaded using the Actisoft® software (MTI Health
Services, Fort Walton Beach, Florida, USA). For the data to be included in analyses, a
cut-point of at least 3000 counts for each hour of data had to be available, and any hour
with less than this value was deemed to be non-wear time (Sasaki, Dinesh et al., 2011).
Eligible data were identified upon export into Microsoft data base file (Microsoft
Corporation Pty. Limited, Redmond, Washington, USA) then reduced to average
counts per hour per day. For the data to be included in analyses, at least 10 hours of
data had to be available for four of the five weekdays. Weekend data was included
when both days were included. Average weekday and weekend counts per hour were
then calculated separately and averaged to provide an indication of overall total week
activity. Data were then categorised into Total Light-Intensity, Total Moderate-

Intensity, Total Vigorous-Intensity and Total Week Activity.

Psychosocial Measures and Questionnaires
Adolescent participants completed a set of questionnaires at each data collection

point (Table 17). Questionnaires gathered information regarding participant
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demographic characteristics, cognitions, knowledge and beliefs, psychological
wellbeing, intervention acceptability, eating disorder risk, body image, motivation to
change, sleep patterns, social relationships and diet. Questionnaires are included in
Appendix 12. As some questionnaires were used for related studies, only selected

questionnaires were used in this study, and these are listed in Table 16.

Table 16: Questionnaire Allocation to Adolescent

Psychological Wellbeing
Impact of Weight on Quality of Life

Disordered Eating
Eating Disorders Inventory- 3

Acceptability
Consumer Satisfaction Survey
Drop Out and Completion Surveys

Diet
Victorian Cancer Council Food Frequency Questionnaire

Impact of weight on quality of life IWQOL).

The impact of weight on quality of life (IWQOL) is a 74-item, self-report,
obesity-specific measure of obesity-related quality of life IWQOL) that consists of a
total score and scores on each of five scales including, body esteem, physical comfort,
family relations, social life and total quality of life. This measure exhibits strong
psychometric properties (Kolotkin, Head et al., 1997). Adolescents completed
questionnaires at each of the four data collection periods commencing at baseline (Pre),

and then post (eight-weeks), six-months and 12-months.
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Disordered eating.

Eating disorder pathology was measured using the Eating Disorder Risk
Composite (EDRC) of the Eating Disorder Inventory — 3 (EDI-3). The measure
contains 91 items divided into twelve subscales rated on a 0 to 4 point scoring system.
Three items are specific to eating disorders and nine are general psychological scales,
which, while not specific, are relevant to eating disorders (Garner, 2005). Eating
disorder assessment has been used previously in research with adolescents seeking help

for weight management (Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a).

Acceptability

Feedback was gathered on the acceptability of the interventions. In addition,
information was collected from those who dropped out of the study via mail-
administered survey. Adolescents and parents in the program completed a consumer
satisfaction survey assessing their satisfaction with the Health Coach and intervention.
Participants responded to questions regarding perceived usefulness of the intervention,
its application to their lifestyle, and the helpfulness, friendliness and knowledge of the
Health Coach on a 1 to 5 Likert scale (“strongly disagree” to “strongly agree”).
Acceptability questionnaires were completed at eight-weeks, six-months and one year.
Questionnaires at 6-months assessed the Health Coaches’ follow-up abilities and
ongoing support of the adolescent. Surveys at thel2-month follow-up investigated if
participants re-joined the recreation facility in the previous six months. Qualitative
feedback was analysed in the form of customer satisfaction comments. The Your
Choice drop-out survey, modified from work completed by Brennan et al. (Brennan,

Walkley et al., 2012a) was used to collect data pertaining to drop out, with respondents
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rating statements on 1 to 5 Likert scales (“strongly disagree” to “strongly agree”).
Qualitatively, respondents were also asked to provide suggestions for how the program
could be improved. A copy of the consumer satisfaction surveys is provided in

Appendix 7.

Dietary Intake / Behaviour

To gather information on dietary behaviours, dietary intake was measured using
the Victorian Cancer Council Food Frequency Questionnaire (FFQ). A supplementary
question was included to assess soft drink consumption. The FFQ consisted of 74-
items, grouped into four categories: 1) cereal foods; sweets and snacks; 2) dairy
products, meats and fish; 3) fruit; and, 4) vegetables. A separate set of questions
covered intake of alcoholic beverages. Adolescents were asked to rank how regularly
they consumed each food item since the last assessment. Participants chose from 10
responses ranging from never, up to three or more times per day. Photographs of food
portions were incorporated to aid participants in estimating portion size. The tool has
been validated for use in epidemiological studies (Hodge, Patterson et al., 2000), and,
more recently, to compare group means in a short-term intervention CBT trial with
OWOB adolescents (Tsiros, Sinn et al., 2008). A copy of the FFQ is included in

Appendix 17.

Interventions

A cognitive behavioural therapy (CBT) based program was developed titled
“Your Choice’. The program was designed to support lifestyle change in adolescents,
aged 12 tol6 years, and a supporting parent. The intervention was conducted in one of

seven community leisure centres in Melbourne, Victoria, Australia by Exercise Leaders
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trained to deliver the program. The program addressed several factors known to
contribute to overweight and obesity (Bathrellou, Yannakoulia et al., 2010). During the
multi-session program, each Exercise Leader used CBT-based principles to support
healthy thinking, healthy eating, and healthy activity. The recruitment and training of
the Health Coaches has been described in Chapter 3. The intervention was delivered
within the 10-weeks of a school term. A detailed intervention synopsis is included in

the current chapter under the heading “The Intervention Sessions”.

The Intervention Sessions

The Your Choice program was developed in response to the need to create an
intervention that was accessible, serviced the needs of adolescents and could be
delivered by Exercise Leaders (called Health Coaches) trained in the use of cognitive-
behaviour therapy techniques. The common elements within this multi-component
approach aimed to assist in the promotion of positive dietary and physical activity
change, with a major emphasis on implementing cognitive strategies to support in this
process. Consistent with previous healthy lifestyle support programs (Brennan,
Walkley et al., 2012a), the intervention was divided into sessions and delivered to the
adolescent and their supporting parent. Although not directly involved in the
facilitation of the session, it was intended that the parent would take on a support role.
This approach recognised the adolescent both lived with and was influenced by their
family unit, and is recommended in the literature (Vignolo, Rossi et al., 2007). The
parent or caregiver was required to attend the first five sessions with the adolescent;
however from session six onwards, the adolescent had the choice to attend the session

alone or have their parent included. This approach was implemented to transition the
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adolescent toward greater control for their choices and to promote self-determination.

The majority of the adolescents chose to have their parent attend all sessions.

The meeting environment and program implementation.

The meeting of the Health Coach, adolescent and supporting parent in each
leisure centre took place in a room separate from, but adjacent to, the fitness centre.
Health Coaches were trained to focus on the adolescent, including sitting facing the
adolescent unimpeded by a desk or bench, with the parent positioned to the side and
taking on a passive and supportive role. Health Coaches were trained to deflect any
non-relevant comment from either the adolescent or parent, and used a session plan to
schedule discussion and activities. The sessions adopted a self-directive, worksheet-
based format to elicit thinking and conversation that helped adolescents to consider and
make small changes to their current lifestyle behaviours. The session length was up to
one hour in duration, but if participants were late, only the balance of the allocated time
was utilised. This rule reinforced the importance of punctuality and emphasized the
importance of planning ahead.

Typically, each meeting began with an overview of the session content and
objectives, and concluded with a summary of the material covered. Following sessions
commenced with a review of homework tasks completed. Outlines of the sessions are

provided below.;

Session 1: goal setting and self-monitoring.
The session provided an opportunity for the Health Coach to develop rapport
with the adolescent and parent, with an initial emphasis on learning about current

lifestyle habits and opportunities for change. Checklist-based worksheets were used to
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measure knowledge of overweight and obesity, and provided an opportunity for
questioning and goal setting guidance. Self-directed strategies, which incorporated the
use of motivation interviewing (MI) worksheets, were implemented, so as to direct the
adolescent to set behavioural goals, such as “Walk to and from school on each day” or
“Reduce my soft drink consumption by 10%”. Participants were required to self-
monitor behaviours in weekly target sheets (Appendix 3), and were also required to
note what challenges they encountered during the week that impeded their behaviour
change, and what new behaviours they found fulfilling and enjoyable. Target sheets
were reviewed weekly to provide the adolescent with a record of behaviour change, and
to act as a support for adolescent compliance with the intervention. Behaviour targets
were adjusted, and new ones created so as to align with each session’s focus and theme.
Health Coaches were provided with resources to collect information regarding eating
and physical activity behaviours, and information about the home and school
environment and general background, and this information was used in target sheets
across various sessions where applicable. The information collected during sessions
and recorded on target sheets was used as evidence when investigating the effectiveness
and acceptability of the Health Coach delivery of the intervention.

Goal setting and self-monitoring is a core feature of the majority of behaviour
change programs (Lih-Mei Liao, 2000; Cooper, Fairburn et al., 2003; Shilts, Horowitz
et al., 2004; Costain & Croker, 2005; Foreyt, 2005). Shilts et al. (2004) state “that
setting specific goals provides a potential strategy for organising nutrition and physical
activity information and skills into practical and manageable steps” (pg. 82), whereas
self-monitoring refers to the observing and recording of some aspects of behaviour
(Wisotsky & Swencionis, 2003). Self-monitoring has been implemented successfully

with diabetic youth to apply self-regulation skills in enhancing favourable lifestyle



178

adaptions (Nansel, lannotti et al., 2007). To formalise the arrangement, participants
completed a contractual agreement as part of the first session, and this enabled the
parent, adolescent and Health Coach to confirm their commitment to each other, and
highlighting to the adolescent that others would support them to achieve goals set by
them. Behavioural change contracting has been widely used in the modification of
eating and physical activity habits within the child and adolescent weight management
literature (Jelalian & Saelens, 1999).

An underlying theme for the session was for the Health Coach to establish and
develop practical behaviour change strategies for the overall intervention. Throughout
the program the Health Coach was encouraged to assess behavioural barriers and
practical resources available to the participants. Consideration was also given to
cultural eating practice and current dietary knowledge. Spear and colleagues
highlighted that clinicians that become familiar with patient influences and perceptions

will be best placed to tailor recommendations (Spear, Barlow et al., 2007).

Session 2: eating cues and stimulus control.

Stimulus control training was implemented to help the adolescent to modify or
eliminate the cues in their environment that they linked to inappropriate eating. The
literature supports the idea that the control of environmental cues may assist with
unhelpful behavioural patterns (Costain & Croker, 2005). A series of worksheets were
used to help the adolescent to identify the emotions, environments, situations or
activities, collectively called ‘cues’, that were linked to occasions when they had
engaged in unhealthy eating (Appendix 3). Using this information, the adolescent was
guided to formulate strategies to reduce exposure to these cues, or plan behavioural
responses that would be used to prevent or reduce the behaviours that were not wanted.

Epstein et al. (1996) indicated that stimulus control was important in reducing exposure
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to cues linked to undesired behaviours, and facilitated exposure to cues linked to be
behaviours to be increased (Epstein, 1996). Stimulus control strategies were included
within weekly target sheet activities; subsequent weekly evaluation took place to

measure appropriateness and effectiveness of these approaches.

Session 3: addressing sedentary behaviours.

This session focused on identifying sedentary behaviours and creating
opportunities for physical activity, a concept consistent with empirical
recommendations (Baur, 2002; Swinburn, Caterson et al., 2004; Steinbeck, 2005; Oude
Luttikhuis, Baur et al., 2009). In preparation for the session, the adolescent was
required to complete a modified version of the Adolescent Sedentary Activity
Questionnaire (ASAQ) (Hardy, Booth et al., 2007) (Appendix 3). The ASAQ collected
information regarding the adolescent’s small screen viewing, computer use, methods of
travel, hobbies and social activities. This tool was used to acquire information specific
to the adolescents’ inactive pursuits and to devise strategies to negate and replace these.
Information gained from the ASAQ was integrated into a time management timetable,
with the Health Coach highlighting examples of when and where the possibility for
physical activity existed. A collaborative effort was then enlisted to integrate lifestyle
activities, such as walking (active transport), helping with household chores or source
opportunities for unstructured play, each of which are regarded as crucial to decrease

sedentary time (Steinbeck, 2005).
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Session 4: healthy eating habits.

The session comprised addressed an educational theme, primarily focusing on
the energy expenditure equation and its relevance to achieving a healthy weight.
Energy intake and expenditure form a considerable focus in the majority of weigh
management interventions for children and adolescents (Doak, Visscher et al., 2006;
Resnicow, Davis et al., 2006; Brennan, Walkley et al., 2009). In the lead-up to the
session, adolescents completed a seven-day diet diary from which dietary trends were
derived and formed the basis for conversation and strategising. Participants were
guided to compare their diet habits against current recommendations, using the
Australian Guide to Healthy Eating (AGHE) (Australian Government, 1998).
Depending on each individual diet, the adolescent was supported to set targets related
to a decrease intake of energy dense and salty foods, an increase in fruit and vegetable
consumption, and a decrease in foods that were high in saturated fats. The adolescent
and parent were reminded that the Your Choice program was not supportive of a calorie
restricted diet, but of behavioural adjustments to increase consumption of AGHE
recommended foods and decrease consumption of energy dense foods.

In a novel aspect of the session, the adolescent was required to estimate how far
they would need to walk to expend certain energy dense ‘popular’ foods (see Appendix
3.) This further emphasised the energy balance equation as it provided a readily
understood and practical way to reinforce the concept. To assist in the identification of
energy elements of foodstuffs, adolescents completed traffic light identification tasks as
homework. Traffic light food identification was developed to provide an easy to

understand system for controlling energy intake (Epstein, 1996).
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Session 5: physical activity.

The session centered on increasing energy expenditure through increasing
physical activity. Physical activity education is regarded as essential in any
intervention designed to support a healthier weight (Baur, 2002; Kirk, Mutrie et al.,
2004; Foreyt, 2005; Kirk, Barnett et al., 2007; Hawley & Dunstan, 2008), and is a
readily modifiable part of the energy balance equation (Dobbins, De Corby et al.,
2009). Participants were guided to list the benefits of physical activity, including
physical, social and psychological benefits, and discuss ways in which their own
physical activity could be increased so as to realise some of these benefits. Adolescents
were further introduced to a range of activities that were available to them, including
activities in the leisure centre facility that could be a viable, but self-determined, option
for themselves. Barriers to physical activity were also discussed, and known barriers
including lack of time, insufficient motivation, access and cost, were considered as
were strategies considered to be of assistance in overcoming these difficulties.
Identifying and addressing physical activity barriers have been identified as key
concepts within the preventative disease literature (Yancey, Fielding et al., 2007). To
emphasise time management, which may in fact be a surrogate for insufficient
motivation, timetabling was introduced to assist adolescents to schedule opportunities

to engage in physical activity.

Session 6: thoughts and behaviours.

Cognitive strategies used during the session were based on Bandura’s social
cognitive theory, which posits that the interaction between the person and behaviour
involves the influences of a person’s thoughts and actions (Bandura, 1986). The benefit

of adding cognitive strategies within conventional behavioural programs for the
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treatment of child and adolescent weight management was promoted as advantageous
by Epstein et al. (1990) and confirmed since by additional research (Jelalian & Saelens,
1999; Brennan, Walkley et al., 2012a).

During the session the Health Coach introduced participants to the cognitive
behaviour model by overviewing how thoughts, feelings and behaviours interact, and if
negative thoughts are not challenged and replaced with positive thoughts, less desirable
behaviours linked to diet and physical activity could occur. The adolescent was guided
to identify some negative thoughts they had experienced, and was then helped to
identify alternative positive thoughts as well as strategies to manage the negative
thoughts (Appendix 3.) This approach to managing thoughts can be explained by a
scenario whereby an adolescent may initially think “This is all too hard, I’'m never
going to get anywhere”, but then replace that negativity with a more positive thought
such as “I’'m doing my best, if I stick with it, things will progress.”

In cognitive behaviour therapy (CBT), a fundamental intervention focus is
teaching adolescents to identify and challenge errors in thinking (i.e., cognitive
distortions). Certain cognitive styles or maladaptive patterns of thinking (e.g.,
overlooking the positive aspects of a situation) can halt treatment progress (Rohde,
Feeny et al., 2005). Therefore, it was necessary to teach adolescents how to identify
and then to correct negative irrational thinking patterns.

In alignment with typical cognitive training, and in challenging irrational
beliefs, the adolescent was required to think through typical unhelpful cognition
examples (Appendix 3). Using these examples, the adolescent was required to
challenge these thoughts, by questioning what evidence is there to support this thought,
what evidence is there to challenge this thought and put forth examples of what their

friends would say if they knew I was thinking this way (Appendix 3). Rational
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thinking approaches and exercises are consistent teachings within paediatric CBT
contexts (Ellis & Harper, 1975; Rohde, Feeny et al., 2005)

In an addition to the use of cognitive techniques, participants were introduced to
the concept of assertive communication, a strategy commonly used within the weight
management literature (Zirkel, 1984; Wisotsky & Swencionis, 2003; Vignolo, Rossi et
al., 2007). Assertiveness is the ability to honestly communicate your opinions, feelings
and attitudes in a way that doesn’t infringe on the rights of other people (Gervasio,
1987). Adolescents were introduced to a range of assertive statements and were guided
to highlight occasions in which unhelpful comments were communicated (Appendix 3).
Statements based on experiences were role-played, and cue cards developed with

examples of potential options to respond to or manage non-helpful situations.

Session 7: high risk situations and problem solving.

Problem solving for goal attainment is central to Bandura’s social cognitive
theory (Nansel, Anderson et al., 2009), and aligns with standard cognitive strategies.
Throughout the sessions, weekly target sheets were evaluated so as to identify problems
encountered and difficulties faced, and a focus of this session was to develop
approaches to dealing with these matters. The foundations for effective problem
solving, supported in the literature (Burke & Fair, 2003; Wisotsky & Swencionis, 2003;
Costain & Croker, 2005; Nansel, lannotti et al., 2007; Murawski, Milsom et al., 2009),
were used to guide the adolescent to identify the problem, consider as many solutions
as possible, note the merits and factors associated with implementing each solution,
choose a solution, implement the strategy and re-evaluate. Session worksheets
overviewed problematic barriers associated with high risk situations and divided these

into four categories: (1) thoughts; (2) environment; (3) behaviours; and, (4) networks,
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(see Appendix 3). The adolescent was supported to develop strategies to counteract
barriers, with the adolescent implementing the strategies and assessing viability over

the following weeks.

Session 8: difficulties, maintaining change and relapse prevention

(telephone call session).

This telephone call session was designed to direct the adolescent away from
face-to-face contact, develop a sense of confidence, and to provide a convenient
mechanism to collaborate on topics already covered. Telephone sessions have been
previously used to complement or strengthen CBT interventions in the paediatric CBT
literature (Golley, Hendrie et al., 2011; Brennan, Walkley et al., 2012a). The session
predominantly reviewed difficulties and successes of the program, how relapse could
be prevented and built on strategies to maintain change. The Health Coach and
adolescent had previously settled on an appropriate time for contact, with the
adolescent assigned homework from the previous week, (Appendix 3). Homework
sheets guided the adolescent to think of solutions to problems, with the Health Coach
assisting in the process, via a corresponding running sheet (Appendix 3). Adolescents
were also asked to acknowledge what they had learnt from the program, including their
desired form of physical activity, eating strategy, as well as what assertive strategies

they had used and linked healthy thinking alternatives to negative thoughts.

Session 9: physical assessment results and maintaining change.
Prior to the ninth session, the adolescent and supporting parent had completed a
physical assessment. During the ninth session the adolescent and Health Coach

reviewed these assessment results, noting any changes, if any, from baseline measures
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in key body composition (e.g., whole body and regional fat tissue, whole body and
regional lean tissue, percent body fat) and body size (e.g., hip and waist
circumferences) measures. The remaining time focused on addressing issues around
relapse and generalising newly developed skills to situations of high risk, such as
birthday parties, outings with friends or celebrations. Participants were supported to
consider the probability of relapse, to realise this was a possible scenario, and to
consider what support strategies could be implemented and how these could be
sustained. Attending parents were also invited to provide input, given that formal face-
to-face meetings were concluding, and access to ongoing support would be a priority

for the adolescent as they developed independence.

Post intervention follow-up telephone calls.

In the order to support adolescent independence and the transfer of primary
support away from the Health Coach, Health Coaches conducted follow-up telephone
calls at 4-weeks and 8-weeks post intervention to monitor and evaluate the adolescent’s
progress. During the telephone call, a review of strategies was initiated, with
adolescents encouraged to discuss obstacles and successes experienced in the preceding
weeks. Collaborative brainstorming was instigated to examine relapse and re-evaluate
plans. Telephone call sessions were aimed at lengthening client-practitioner contact,
but additionally, served to transition away from regular contact with, and reliance on,

the Health Coach.

Disordered Eating
Past interventions that have utilised similar multi-session formats delivered by

psychologists (Cooper, Fairburn et al., 2003; Tsiros, Sinn et al., 2008; Brennan,
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Walkley et al., 2012a) have additionally addressed disordered eating within the
program. In the current study, the research group deemed it inappropriate to address
these conditions, as the Health Coach cohort was not trained to intervene should
evidence of disordered eating become apparent. Rather, as part of the training provided
by the investigation team, Health Coaches were trained to identify signs and symptoms
of eating disordered thought and behaviour and were directed to contact the research
manager immediately if participants exhibited these characteristics for referral to

appropriate professional support.

Standard Treatment

To compare the effectiveness of the intervention, a group of participants were
randomly assigned to a standard treatment condition. Participants allocated to this
group undertook a standard treatment with a focus on weight management, as is
commonly prescribed in fitness centres and following the guidelines of the Australian
fitness industry framework (Marchese & Hill, 2005). The Standard Treatment was
delivered by an employee of the fitness centre who was a qualified fitness leader, but
who had not undergone training in the delivery of the CBT-based treatment described
in previous chapters. The standard treatment included an initial interview between an
exercise leader and the adolescent participant, during which treatment goals, exercise
history, and orientation and safe use of fitness equipment occurred, followed by an
assessment of fitness parameters and the development of a written six-month exercise
plan. The exercise plan included guidelines for exercise intensity, duration, and
frequency. The adolescent was informed that support and advice was available on an

‘as needed’ basis, as is standard industry practice, and periodic re-assessment of fitness
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would occur at approximately four week intervals. Standard treatment has previously
been used as a comparison treatment to CBT-based Exercise Leader delivered
interventions (Annesi, 2003; Annesi & Unruh, 2004). The schedule of standard

treatment activities is set out in Table 17.

Table 17: Standard Treatment Protocol

Step Element

1 Orientate adolescent to the facilities

2 Advise adolescent on the benefits and procedures of fitness appraisal and

exercise prescription

Deliver and process a basic health screening questionnaire

4 Determine the fitness goals and current physical activity patterns of the
adolescent

W

5  Conduct a basic fitness appraisal

6  Consider the exercise environment to ensure adolescents’ safety

7  Interpret and apply the results of a fitness appraisal to the fitness program for the
adolescent

8  Use clear and structured forms when writing exercise plans and exercise
program

9  Develop a program with an appropriate balance of resistance, cardiovascular and
flexibility training

10  Demonstrate correct technique of standard fitness exercises to adolescents

11 Supervise fitness activities in a manner that makes the adolescent feel at ease,
safe and motivated

12 Advise adolescent of the preferred minimum thrice weekly exercise session

frequency
13 Review and adapt the adolescent's exercise program in accordance with their
progress
Statistical Analysis

Statistical analysis was conducted using SPSS version 18.0. A senior
statistician was consulted on the design and application of data analysis, as well as the
interpretation of results. Prior to conducting analysis, data were screened and cleaned
by trained research assistants, data not within the range of possible scores were

corrected and re-entered as required. Where missing values existed for measures due to
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equipment malfunction, equipment limitations, participant non-completion of items or

procedures, values were accounted for using Maximum-Likelihood estimation within

the Linear Mixed-Models Approach.

The analysis for group and time variables were completed using a 4 x 2 linear mixed
model/split plot approach. Multivariate analyses were used to minimise Type 1 error.

The two-factor design represented time, which had four levels (pre-, 8-weeks, 6-
months, 12-months) and group, which had two levels (Health Coach and Standard
Treatment groups). Statistical significance was assigned at the 0.05 level of
probability. The following interpretations were applied to the effect sizes of the results:
< 0.2, small; 0.3 — 0.5, medium; 0.6 — 0.8, large and > 0.9, very large (Cohen, 1988) to-
treat (ITT) analyses were conducted to carry forward values for participants who had
withdrawn from the study after baseline, 8-weeks, or 6-months, respectively. Intention-
to-treat analyses were conducted to avoid the effects of dropout and preserve power in
analyses, and is well represented in randomised control trials within the human sciences
(Saclens, Sallis et al., 2002; Resnicow, Taylor et al., 2005; Williamson, Walden et al.,

2006).
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RESULTS

A range of outcome measures was employed to measure, body composition,
physical activity, psycho-sociological status and nutritional behaviours. It is beyond
the scope of this project to report the results for all measures. Therefore, only the results
most directly linked to the research question are shown in this chapter, all other results

are included in Appendix 19.

Body Composition

Fifty-six adolescents completed baseline assessments, 28 were randomly
assigned to either Health Coach or Standard Treatment condition. A 4 (time) x 2
(group) mixed / split plot linear mixed model ANCOVA was used to evaluate
differences for measures across the adolescent groups. Due to the limited scanning area
of the dual energy X-ray absorptiometry, some truncations of upper body limbs were
noted. Total body measures were excluded in these examples. Trunk values remained
unaffected. The Tanner scale, a validated measure of biological maturation (Morris &
Udry, 1980) was used as a covariate in the analysis. The Tanner Scale has been used as
a covariate in adolescent and children trials where maturation was a consideration

(Huang, Johnson et al., 2002; Maffeis, Corciulo et al., 2003).

Fat mass.

Descriptive statistics for kilograms of total fat mass, total lean mass and percent
body fat are presented in Table 18 for the Standard Treatment group and Table 19 for

the Health Coach group. The groups were not statistically different at pre-test for total
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fat mass, total lean mass and percent body fat. There was a very small, but significant,
increase in total fat mass for the Standard Treatment group from pre- to 12-months (p=
.003,d=0.07), 95 % CI [-.321,-.065] and from 8-weeks to 12-months (p =.003, d =
0.09), 95 % CI [-.329 ,-.069]. The Health Coach group had a significant increase in
total fat mass from 6-months to 12-months (p=.042,d =0.11), 95 % CI [-.233,-.004],
and from 8-weeks to 12 months (p =.027, d = .33), 95 % CI [-.261, -.016]. Standard
Treatment displayed a significant increase in total fat mass over time (p = .008, 7* =
0.09). The Health Coach group had a non-significant change in fat mass over time (p >

05).

Lean mass.

There was a significant increase in total body lean for the Standard Treatment
group from pre- to 12-months (p < .01, d = 0.28), 95 % CI [-.538, -.224], from pre to
6-months (p =.027,d=0.41), 95 % CI [-.345, -.022], from 8-weeks to 12-months (p =
.01,d=0.19), 95 % CI [-.428, -.109] and from 6-months to 12-months (p =.016, d =
0.23), 95 % CI [-.358, -.037]. The Health Coach group increased lean significantly
from pre to 12-months (p < .01, d=0.52), 95 % CI [-.534, -.250], from pre to 6-
months (p =.002, d =0.26) , 95 % CI [-.369, -.085], from 8-weeks to 12-months (p =
001, d=0.45),95 % CI [-.465, -.164] and from 6-months to 12-months (p =.021, d =
0.17) , 95 % CI [-.305, -.025]. Both the Standard Treatment and Health Coach group
significantly increased lean mass over time; Standard Treatment (p =.001, d = 0. 26),

Health Coach (p =.001, d=0.41).



Total percent body fat.
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There was a significant decrease in percent body fat for the Health Coach group

from pre- to 6-months (p =.014,d =0.13), 95 % CI[.042, .369]. Likewise, there was

a significant decrease in percent body fat for the Health Coach group from pre- to 12-

months (p =.017,d=0.11), 95 % CI [.036, .363]. There was a non-significant change

in total body percent fat for the Standard Treatment group across the assessment

periods (p > .05).

Table 18: Descriptive Statistics for Total Body Composition, Standard Treatment

Measure N M SD
Pre
Fat (Kg) 24 34.75 9.40
Lean (Kg) 24 42.30 7.92
Percent Fat 24 43.49 5.33
8-Weeks
Fat (Kg) 24 34.72 9.57
Lean (Kg) 24 42.96 8.19
Percent Fat 24 42.96 5.24
6-Months
Fat (Kg) 24 34.27 8.45
Lean (Kg) 24 42.62 7.17
Percent Fat 24 42.90 5.51
12-Months
Fat (Kg) 24 35.40 7.96
Lean (Kg) 24 44.54 8.22
Percent Fat 24 42.78 5.96




Table 19: Descriptive Statistics for Total Body Composition, Health Coach
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Measure N M SD
Pre
Fat (Kg) 27 32.77 9.43
Lean (Kg) 27 39.94 5.43
Percent Fat 27 43.05 6.94
8-Weeks
Fat (Kg) 27 30.58 6.36
Lean (Kg) 27 39.96 6.04
Percent Fat 27 41.78 6.23
6-Months
Fat (Kg) 27 32.79 9.44
Lean (Kg) 27 41.58 6.81
Percent Fat 27 42.28 6.76
12-Months
Fat (Kg) 27 33.81 9.91
Lean (Kg) 27 42.79 7.81
Percent Fat 27 4231 7.33

Trunk fat mass.

Descriptive statistics for kilograms of trunk fat mass, trunk lean mass and

percent trunk fat are presented in Table 20 for the Standard Treatment group and Table

21 for the Health Coach group, respectively. Neither group was statistically different at

pre-test. There was a significant increase in trunk fat mass for the Standard Treatment

group from pre- to 12-months (p = .002, d = 0.14) , 95 % CI [-.266, -.059], and from 8-

weeks to 12-months (p = .001, d = 0.26) , 95 % CI [-.279, -.069]. The Standard

Treatment group displayed a significant increase in trunk fat mass over time (p = .004,

d =0.13). There was no significant change in trunk fat for the Health Coach group (p >

05).
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Trunk lean mass.

There was a significant increase in trunk lean mass from pre- to 12-months (p =
.001,d=0.34),95 % CI [-.455, -.166], from 8-weeks to 12-months (p =.005, d =0.18)
, 95 % CI [-.356, -.063] , and from 6-months to 12-months (p =.002, d =0.33), 95 %
CI[-.394, -.093] , for the Standard Treatment group. The Health Coach group
significantly increased trunk lean mass from pre- to 12-months (p =.001, d =0.33), 95
% CI [-.409, -.122], pre to 6-months (p = 0.018, d = 0.20) , 95 % CI [.030, .317], and
from 8-weeks to 12-months (p =.003, d =0.25) , 95 % CI[.079, .379]. Both the
Standard Treatment and Health Coach group significantly increased lean mass over

time; Standard Treatment (p = .001, d = 0.30), Health Coach (p =.001, d = 0.29).

Trunk percent fat.

The Health Coach group significantly decreased percent trunk fat from pre- to
12-months (p = .009, d = 0.15), 95 % CI [.068, .471]. Furthermore, the Health Coach
group significantly reduced trunk percent fat over time (p = .044, d = 0.15). There was
a non-significant change in percent trunk fat for the Standard Treatment group (p >

05).
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Table 20: Descriptive Statistics for Trunk Composition, Standard Treatment

Measure N M SD
Pre
Fat Trunk (Kg) 28 18.34 6.59
Lean Trunk (Kg) 28 20.47 4.53
Percent Fat 28 45.61 6.49
8-Weeks
Fat Trunk (Kg) 28 18.34 6.42
Lean Trunk (Kg) 28 21.08 4.70
Percent Fat 28 44.96 6.24
6-Months
Fat Trunk (Kg) 28 17.54 4.97
Lean Trunk (Kg) 28 20.32 4.71
Percent Fat 28 44.65 5.73
12-Months
Fat Trunk (Kg) 28 19.23 6.08
Lean Trunk (Kg) 28 21.99 5.17

Percent Fat 28 45.35 6.56
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Table 21: Descriptive Statistics for Trunk Composition, Health Coach

Measure N M SD
Pre
Fat Trunk (Kg) 28 16.76 6.58
Lean Trunk (Kg) 28 19.14 3.74
Percent Fat 28 44.57 7.98
8-Weeks
Fat Trunk (Kg) 28 16.12 5.84
Lean Trunk (Kg) 28 19.29 4.10
Percent Fat 28 43.80 7.26
6-Months
Fat Trunk (Kg) 28 16.65 6.42
Lean Trunk (Kg) 28 19.96 4.16
Percent Fat 28 43.68 7.37
12-Months
Fat Trunk (Kg) 28 17.24 6.54
Lean Trunk (Kg) 28 20.38 4.36

Percent Fat 28 43.36 7.69
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Bone mass.

Descriptive statistics for total bone mass are presented in Table 22. Neither
group was significantly different at pre-test. Both groups experienced a significant
increase in total bone mass from pre- to 12-months (p <.001). Expressed in terms of
percent change, the Health Coach group had an increase of 6.7% (d = 0.39), 95 % CI [-
.530, -.213], and the Standard Treatment group had an increase of 7.5%, (d = 0.42) , 95

% CI [-.670, -.320].

Table22: Descriptive Statistics for Bone Mass

Group / Time N M (Kg) SD (Kg)

Standard Treatment
Pre- 24 2.39 43
8-Weeks 24 2.44 43
6-Months 24 2.45 40
12-Months 24 2.57 35

Health Coach

Pre- 27 2.36 41
8-Weeks 27 2.33 40
6-Months 27 2.39 .39
12-Months 27 2.52 45

Body mass index.

Descriptive statistics for BMI-Z scores are presented in Table 23. Neither group
was significantly different at pre-test. The Health Coach group experienced a
significant decrease in BMI-Z score from pre to 12-months (p = .03, d =0.77), 95 % CI
[.005, .101], and from pre to 6-months (p =.039, d=10.71), 95 % CI [.003, .099].

There was a non-significant change in BMI-Z score for the Standard Treatment group

(p > .05).
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Table 23: Descriptive Statistics for BMI-Z scores

Group/Time N M SD
Standard Treatment
Pre- 24 2.02 .08
8-Weeks 24 2.00 .08
6-Months 24 1.98 .08
12-Months 24 2.00 .08
Health Coach
Pre- 27 1.91 .07
8-Weeks 27 1.87 .07
6-Months 27 1.86 .07
12-Months 27 1.85 .07
Physical Activity

A 4 (time) X 2 (group) mixed/split plot linear mixed model ANOVA was used
to evaluate physical activity differences across the adolescent groups. Physical activity
was assessed by uni-axial accelerometers. Data were collected from both groups at pre-
, 8-weeks, 6-months and 12-months. Intention-to-treat analysis was used to account for
missing data for participants that withdrew from the study after completion of at least
pre-assessment. ITT was not considered when preceding data set was not available. For
the data to be included in analyses, at least 10 hours of data had to be available for four
of the five weekdays. Weekend data was included when both days were included.
Average weekday and weekend counts per hour were then calculated separately and
averaged to provide an indication of overall total week activity. Data downloaded from

accelerometers were subsequently reduced and expressed as minutes per hour.
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Total light-, moderate- and vigorous-intensity total week activity.

Descriptive statistics for total week and weekday physical activity are presented
in Table 24 for the Standard Treatment group and Table 25 for the Health Coach group.
Descriptive statistics for total weekend physical activity are presented in Table 26 for
the Standard Treatment group and Table 27 for the Health Coach group. Neither group
was significantly different at pre-test. Data showed a non-significant difference in
light-intensity weekday activity between Health Coach and Standard Treatment groups
at pre, 8-weeks, 6-months and 12-months. The Standard Treatment group experienced
a significant reduction in light-intensity weekday activity from pre- to 12-months (p =
008, d=2.71), 95 % CI [48.223, 430.967]. There was a non-significant change in total
moderate-intensity week activity for both groups (p > .05). The Health Coach group
significantly increased total week vigorous-intensity activity from pre- to 6-months (p
=.002,d=0.61), 95 % CI [-15.545, -3.598], and decreased vigorous-intensity activity
from 6-months to 12-months (p =.019, d =0.35), 95 % CI [1.193, 12.808]. There was
a non-significant change in vigorous-intensity week activity for the Standard Treatment
group across assessment periods. The Health Coach group had a significant change in

vigorous total week activity over time (p =.016, d = 0.14).

Light-, moderate- and vigorous-intensity weekday activity.

Data analysis showed a significant decrease in weekday light activity for the
Standard Treatment group from pre-to 12-months (p = .015, d =1.5), 95 % CI [48.223,
430.967], and a non-significant change in light-intensity weekday activity for the
Health Coach group across assessment periods (p > .05). The Standard Treatment

group showed a significant increase in weekday moderate activity from 8-weeks to 12-
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months (p = .044, d = 0.40), 95 % CI [-84.574,-1.210]. The Health Coach group
showed a non-significant change in weekday moderate-intensity activity across the
assessment periods (p > .05). The Health Coach group showed a significant increase in
weekday vigorous-intensity activity from pre- to 6-months (p=.001, d=1.53), 95 %
CI[-12.958, -3.262], and 8-weeks to 6-Months (p =.047, d = 0.96) , 95 % CI [-
11.284, -.073], but decreased vigorous-intensity activity from 6-months to 12-months
(p=.030,d=0.31),95 % CI[.509, 9.945]. There was a non-significant change in
vigorous-intensity weekday activity for the Standard Treatment group across
assessment periods (p > .05). The Health Coach group had a significant change in

vigorous weekday activity over time (p =.012, d =0.39).

Light, moderate and vigorous-intensity weekend activity.

There was a non-significant change in light-intensity weekend activity for the
Standard Treatment and the Health Coach group across the assessment periods.
Moderate-intensity weekend activity significantly increased in the Standard Treatment
group from pre- to 8-weeks (p =.001, d =0.65), 95 % CI [-67.424, -19.749], and from
pre to 6-months (p =.012, d = 0.47), 95 % CI [-52.843, -6.626]. There was a
significant decrease in moderate-intensity activity for the Standard Treatment group
from post to 12-months (p =.002, d = 0.35), 95 % CI[10.122, 44.840]. The Standard
Treatment group had a significant change in weekend moderate intensity activity
overtime (p =.001, d = 1.23). There was a non-significant change in moderate-
intensity weekend activity for the Health Coach group across the assessment periods (p
> .05). Vigorous-intensity weekend activity data showed no significant change for the

Standard Treatment and Health Coach groups across the assessment periods (p > .05).
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Weekday
Minutes N M SD
Pre-

Light Week 6 5307.33 161.20
Moderate Week 6 278.00 150.78
Vigorous Week 6 4.67 6.50
Light Weekday 6 3577.67 189.54

Moderate Weekday 6 228.17 115.28
Vigorous Weekday 6 4.17 6.11
8-Weeks

Light Week 11 5026.18 348.64
Moderate Week 11 260.73 152.14
Vigorous Week 11 4.00 5.29
Light Weekday 11 3448.27 248.79

Moderate Weekday 11 186.64 123.59
Vigorous Weekday 11 3.27 4.19
6-Months

Light Week 12 4936.58 396.12
Moderate Week 12 287.92 163.22
Vigorous Week 12 10.50 15.38
Light Weekday 12 3329.25 271.90

Moderate Weekday 12 212.08 122.17
Vigorous Weekday 12 8.67 13.91
12-Months

Light Week 16 4870.44 463.87
Moderate Week 16 292.75 168.84
Vigorous Week 16 8.06 8.49
Light Weekday 16 3278.38 330.02

Moderate Weekday 16 235.81 142.64
Vigorous Weekday 16 7.06 8.88
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Table 25: Descriptive Statistics for Physical Activity, Standard Treatment, Weekend

Minutes N M SD
Pre-

Light Weekend 6 1729.67 130.31
Moderate Weekend 6 49.83 37.07
Vigorous Weekend 6 .50 .54

8-Weeks

Light Weekend 11 157791 172.04
Moderate Weekend 11 74.09 42.08
Vigorous Weekend 11 .73 1.55

6-Months

Light Weekend 12 1607.33 158.89
Moderate Weekend 12 75.83 61.40
Vigorous Weekend 12 1.83 4.87

12-Months

Light Weekend 16 1592.06 198.14
Moderate Weekend 16 56.94 51.97

Vigorous Weekend 16 1.00 1.31
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Table 26: Descriptive Statistics for Physical Activity, Health Coach, Week, Weekday

Minutes N M SD
Pre-
Light Week 22 5215.73 411.30
Moderate Week 22 206.36 104.27
Vigorous Week 22 5.18 13.59
Light Weekday 22 3484.95 292.79
Moderate Weekday 22 161.55 90.60
Vigorous Weekday 22 2.59 5.13
8-Weeks
Light Week 22 5277.85 188.77
Moderate Week 22 198.92 123.70
Vigorous Week 22 6.31 7.98
Light Weekday 22 3550.15 178.74
Moderate Weekday 22 156.15 103.59
Vigorous Weekday 22 4.46 6.24
6-Months
Light Week 22 5232.60 330.93
Moderate Week 22 238.05 120.56
Vigorous Week 22 13.35 18.10
Light Weekday 22 3564.10 229.85
Moderate Weekday 22 175.45 75.83
Vigorous Weekday 22 10.45 14.57
12-Months
Light Week 22 5070.12 395.93
Moderate Week 22 237.79 113.10
Vigorous Week 22 7.08 11.24
Light Weekday 22 3424.96 299.97
Moderate Weekday 22 174.13 77.58
Vigorous Weekday 22 5.92 10.17




Table 27: Descriptive Statistics for Physical Activity, Health Coach, Weekend
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Minutes N M SD
Pre-

Light Weekend 22 1730.77 172.20
Moderate Weekend 22 44.82 29.93
Vigorous Weekend 22 2.59 11.04

8-Weeks

Light Weekend 22 1727.69 124.17
Moderate Weekend 22 42.77 32.82
Vigorous Weekend 22 1.85 4.27

6-Months

Light Weekend 22 1668.50 208.75
Moderate Weekend 22 62.60 63.31
Vigorous Weekend 22 2.90 8.13

12-Months

Light Weekend 22 1645.17 164.38
Moderate Weekend 22 63.67 55.95
Vigorous Weekend 22 1.17 4.06

Nutritional Intake

Descriptive statistics for daily energy intake, saturated fat and glycaemic load

are presented in Table 28 for the Standard Treatment group and Table 29 for the Health

Coach group. Neither group was significantly different at pre-test. Nutritional intake

was assessed using the Victorian Cancer Council Food Frequency Questionnaire. A 4

(time) x 2 (group) mixed/split plot linear mixed model ANOVA was used to evaluate

nutritional intake differences across the adolescent groups. Nutritional analysis was

undertaken to measure dietary food quantity and quality. Adolescent dietary

behaviours were included in session four of the Health Coach intervention.
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Total energy, saturated fat and glycaemic load intake.

Analysis of the data showed a significant decrease in total energy intake for the
Standard Treatment group from pre- to 8-weeks (p =.048, d = 0.45), 95 % CI [7.689,
2235.297]. There was a significant increase in energy intake for the Health Coach
group from 8-weeks to 12-months (p =.036, d = 0. 10), 95 % CI [-2068.540, -73.135].
Analysis of saturated fat intake showed that the Standard Treatment had not
significantly changed consumption across the assessment periods (p > .05). In contrast,
the Health Coach group significantly decreased saturated fat intake from pre- to 8-
weeks (p =.017, d=0.55), 95 % CI[1.138, 11.603]. Analysis of glycaemic load for
the Standard Treatment group showed a significant decrease from pre- to 8-weeks (p =
.005,d=0.37), 95 % CI1[6.375, 35.037], and from pre- to 6-months (p=.025,d =0.51)
, 95 % CI[2.063, 30.933]. The Standard Treatment group had a significant change in
glycaemic load over time (p = .034, d = 0.39). There was a non-significant change in

glycaemic load for the Health Coach group across the assessment periods (p > .05).
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Table 28: Daily Intake of Energy, Saturated Fat and Glycaemic Load, Standard

Treatment
Nutrient N M SD
Pre-
Energy-kJ/day 19 8.15 3.66
Saturated Fat-g/day 19 3441 17.73
Glycaemic Load 19 112.57 52.11
8-Weeks
Energy-kJ/day 19 6.37 245
Saturated Fat-g/day 19 26.52 13.58
Glycaemic Load 19 83.26 28.65
6-Months
Energy-kJ/day 19 6.04 1.71
Saturated Fat-g/day 19 23.25 11.44
Glycaemic Load 19 84.77 24.68
12-Months
Energy-kJ/day 19 6.50 2.48
Saturated Fat-g/day 19 25.22 13.18
Glycaemic Load 19 93.44 35.71

Glycaemic load = (Glycaemic Index times the amount of available carbohydrate)
divided by 100
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Table 29: Daily Intake of Energy, Saturated Fat and Glycaemic Load, Health Coach

Nutrient N M SD
Pre-
Energy-kJ/day 24 7.70 3.23
Saturated Fat-g/day 24 32.39 14.82
Glycaemic Load 24 100.15 40.49
8-Weeks
Energy-kJ/day 24 6.64 2.11
Saturated Fat-g/day 24 24.21 9.00
Glycaemic Load 24 93.48 37.16
6-Months
Energy-kJ/day 24 6.57 3.30
Saturated Fat-g/day 24 25.92 15.93
Glycaemic Load 24 90.62 45.08
12-Months
Energy-kJ/day 24 6.85 3.43
Saturated Fat-g/day 24 24.95 15.60
Glycaemic Load 24 92.30 39.96

Glycaemic load = (Glycaemic Index times the amount of available carbohydrate)
divided by 100.

Daily intake of calcium, magnesium, potassium, sodium and vitamin-C.

Descriptive statistics for daily intake of calcium, magnesium, and potassium are
presented in Table 30 for the Standard Treatment and Table 31 for the Health Coach
group. Descriptive statistics for daily intake of sodium and vitamin-C intake are
presented in Table 32 for the Standard Treatment and Table 33 for the Health Coach
group. Neither group was significantly different at pre-test. The analysis of daily
calcium, potassium, sodium and vitamin-C intake revealed a non-significant change for
the Standard Treatment and Health Coach groups across the assessment period (p >
.05). Analysis of magnesium consumption revealed a significant decrease in intake for
the Standard Treatment group from pre- to 8-weeks (p =.016, d =10.57), 95 % CI

[8.293 78.935], and from pre- to 6-months (p=.046, d = 0.57), 95 % CI [.597, 71.734].
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There was a non-significant change in magnesium consumption across the assessment

periods for the Health Coach group (p > .05).

Table 30: Daily Intake of Calcium, Magnesium and Potassium, Standard Treatment

Nutrient, (Milligrams) N M SD
Pre
Calcium 19 1000.01 301.11
Magnesium 19 293.74 105.97
Potassium 19 2.79 1.02
8-Weeks
Calcium 19 927.72 435.73
Magnesium 19 235.05 79.95
Potassium 19 2.35 893.05
6-Months
Calcium 19 837.33 207.41
Magnesium 19 233.12 44.97
Potassium 19 2.29 522.22
12-Months
Calcium 19 734.75 272.11
Magnesium 19 233.56 75.85

Potassium 19 2.31 83391




Table 31: Daily Intake of Calcium, Magnesium and Potassium, Health Coach

208

Nutrient, (Milligrams) N M SD
Pre
Calcium 24 875.81 319.07
Magnesium 24 274.61 117.08
Potassium 24 2.71 908.27
8-Weeks
Calcium 24 760.33 268.63
Magnesium 24 252.04 79.51
Potassium 24 2.44 710.24
6-Months
Calcium 24 686.45 346.13
Magnesium 24 233.98 100.35
Potassium 24 2.37 992.75
12-Months
Calcium 24 781.70 375.74
Magnesium 24 244.00 99.93
Potassium 24 242 950.85




Table 32: Daily Intake of Sodium and Vitamin-C, Standard Treatment
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Nutrient, (Milligrams) N M SD
Pre
Sodium 19 2.68 1.20
Vitamin-C 19 110.81 62.06
8-Weeks
Sodium 19 2.12 737.04
Vitamin-C 19 103.90 80.45
6-Months
Sodium 19 2.05 612.27
Vitamin-C 19 105.36 62.70
12-Months
Sodium 19 2.24 889.35
Vitamin-C 19 108.65 72.72
Table 33: Daily Intake of Sodium and Vitamin-C, Health Coach
Nutrient, (Milligrams) N M SD
Pre
Sodium 24 2.75 1.33
Vitamin-C 24 114.91 58.10
8-Weeks
Sodium 24 2.44 1.32
Vitamin-C 24 102.08 40.89
6-Months
Sodium 24 2.38 1.31
Vitamin-C 24 113.67 53.98
12-Months
Sodium 24 2.47 1.43
Vitamin-C 24 104.46 44.58
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Soft drink.

Descriptive statistics for soft drink consumption are presented in Table 34. Soft
drink consumption was measured via a separate question attached to the food frequency
questionnaire. Neither group was significantly different at pre-test. Analysis showed
the Health Coach group significantly increased their soft drink intake from pre- to 6-
months (p =.043, d = 0.39), 95 % CI [-1.166, -.020], from pre- to 12-months (p= .04, d
=0.50), 95 % CI [-1.413, -.270], and from 8-weeks to 12-months (p =.024, d = 0.14),
95 % CI [-1.298, -.093]. There was a non-significant change in soft drink consumption

for the Standard Treatment groups across the assessment periods (p > .05).

Table 34: Daily Consumption of 187.5 millilitre units of Soft Drink

Time N M SD

Standard Treatment
Pre 25 3.80 2.27
8-Weeks 25 3.76 2.29
6-Months 25 3.46 2.37
12-Months 25 3.82 2.34

Health Coach

Pre 27 3.19 1.03
8-Weeks 27 3.37 1.52
6-Months 27 3.78 1.88
12-Months 27 4.00 2.03

Impact of weight on quality of life IWQOL).
The IWQOL comprises five subscales including body esteem, physical comfort, family
relations, social life and total quality of life. A 4 (time) x 2 (group) mixed/split plot

linear mixed model ANOVA was used to evaluate change in quality of life scores.
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Descriptive statistics for physical comfort body esteem and social life are presented in
Table 35 for the Standard Treatment group and Table 36 for the Health Coach group.
Neither group was significantly different at pre-test. Analysis of the data showed no
change in physical comfort or for both Standard Treatment and Health Coach groups
across the assessment periods (p > .05). Scores for body esteem revealed a significant
increase for the Standard Treatment group from pre- to 12-months (p = .038, d=0.34) ,
95 % CI [-13.301, -.386], with the Health Coach group significantly increasing body
esteem scores from pre- to 8-weeks (p =.028, d = 0.39), 95 % CI [-14.174, -.839], and
from pre- to 12-months (p = .026, d = 0.30) , 95 % CI [-13.501, -.890]. Social life
scores showed increases for the Health Coach group from pre- to 8-weeks (p = .043, d
=0.39), 95 % CI [-10.684, -.165], pre- to 6- months (p =.002, d = 0.40), 95 % CI [-
13.008, -3.041], and from pre- to 12-months (p =.017,d = 0.29), 95 % CI [-11.058, -
1.108]. There was a non-significant change in social life scores for the Standard
Treatment group across the assessment periods. The Health Coach group had a

significant change in social life over time (p =.013, d = 0.27).
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Table 35: Descriptive Statistics for Physical Comfort, Body Esteem and Social Life,

Standard Treatment

Sub-Measure N M SD
Pre
Physical Comfort 25 84.00 19.86
Body Esteem 25 63.16 27.29
Social Life 25 81.33 23.96
8-Weeks
Physical Comfort 25 88.10 17.97
Body Esteem 25 70.88 23.07
Social Life 25 81.83 24.05
6-Months
Physical Comfort 25 87.50 19.79
Body Esteem 25 66.66 20.48
Social Life 25 84.29 23.37
12-Months
Physical Comfort 25 87.79 19.99
Body Esteem 25 71.03 21.25

Social Life 25 84.52 22.39
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Table 36: Descriptive Statistics for Physical Comfort, Body Esteem and Social Life,

Health Coach

Sub-Measure N M SD
Pre
Physical Comfort 27 86.69 13.95
Body Esteem 27 53.36 25.97
Social Life 27 80.24 23.95
8-Weeks
Physical Comfort 27 88.55 11.24
Body Esteem 27 63.08 23.77
Social Life 27 86.37 17.59
6-Months
Physical Comfort 27 89.47 10.73
Body Esteem 27 59.67 25.84
Social Life 27 88.27 15.80
12-Months
Physical Comfort 27 87.32 17.68
Body Esteem 27 61.11 25.94

Social Life 27 86.60 20.20




214

Descriptive statistics for family relations and total quality of life scores are presented in
Table 37 for the Standard Treatment group and Table 38 for the Health Coach group.
Neither group was significantly different at pre-test. Total quality of life scores showed
significant increases for the Standard Treatment group from pre- to 12-months (p=
.046, d =0.30), 95 % CI [-8.463, -.084]. Additionally, there were increases in total
quality of life scores for the Health Coach group from pre- to 8-weeks (p = .035,d =
0.22), 95 % CI [-8.865, -.337], and from pre- to 6-months (p =.025,d=0.34), 95 %
CI[-8.810, -.608]. There was no significant change in family relations scores across
the assessment periods for both the Standard Treatment and Health Coach groups (p >

05).

Table 37: Descriptive Statistics for Family Relations and Total Impact of Weight on

Quality of Life (IWQOL), Standard Treatment

Sub-Measure N M SD
Pre
Family Relations 25 87.66 19.26
Total (IWQOL) 25 77.30 18.76
8-Weeks
Family Relations 25 89.74 15.51
Total IWQOL) 25 81.83 15.18
6-Months
Family Relations 25 90.86 14.24
Total IWQOL) 25 80.59 13.58
12-Months
Family Relations 25 91.66 14.87

Total (IWQOL) 25 82.34 14.48
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Table 38: Descriptive Statistics for Family Relations and Total Impact of Weight on

Quality of Life, Health Coach

Sub-Measure N M SD
Pre
Family Relations 27 94.59 8.78
Total (IWQOL) 27 75.90 14.68
8-Weeks
Family Relations 27 92.53 14.06
Total (IWQOL) 27 81.27 13.44
6-Months
Family Relations 27 95.43 10.15
Total (IWQOL) 27 80.60 12.55
12-Months
Family Relations 27 91.66 18.53
Total (IWQOL) 27 79.40 17.05

Eating disorder inventory — 3 (EDI 3).
A 4 (time) X 2 (group) analyses of variance (ANOVA) was conducted to assess
changes in eating disorder risk for the adolescent groups. Subscales analysed were
drive for thinness, bulimia, and body dissatisfaction. Descriptive statistics for drive for
thinness, bulimia and body dissatisfaction are presented in Table 39, Table 40 and
Table 41 respectively. There were no significant reductions in change for drive for
thinness, bulimia and body dissatisfaction scores for across the assessment periods for

both the Standard Treatment and Health Coach groups (p > .05).



Table 39: Descriptive Statistics for EDI — 3: Drive for Thinness

Time N M SD
Standard Treatment
Pre 28 9.07 6.17
8-Weeks 28 9.32 6.27
6-Months 28 8.50 6.43
12- Months 28 8.32 6.70
Health Coach
Pre- 28 10.46 6.42
8-Weeks 28 9.43 6.42
6-Months 28 8.79 7.50
12- Months 28 9.00 7.59
Table 40: Descriptive Statistics for EDI — 3: Bulimia
Time N M SD
Standard Treatment
Pre- 28 4.79 3.40
8-Weeks 28 3.96 3.73
6-Months 28 3.43 3.36
12- Months 28 2.79 341
Health Coach
Pre- 28 5.68 4.81
8-Weeks 28 4.14 4.10
6-Months 28 2.82 3.11
12- Months 28 3.61 3.88
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Table 41: Descriptive Statistics for EDI — 3: Body Dissatisfaction

Time N M SD
Standard Treatment
Pre- 28 22.36 10.22
8-Weeks 28 20.68 10.09
6-Months 28 19.64 9.91
12- Months 28 18.21 10.90
Health Coach
Pre- 28 25.29 9.80
8-Weeks 28 22.36 10.79
6-Months 28 21.21 10.67
12- Months 28 21.14 11.13

Program Satisfaction Measures

A 3 (time) X 2 (group) analyses of co-variance (ANCOVA) was conducted to
assess changes in program satisfaction for the adolescent groups. Motivation and
convenience of centre location was chosen as a covariate in the analysis. Participants
completed consumer satisfaction questionnaires to measure program acceptance at all
time points (except baseline). Satisfaction questionnaires differed for both adolescent
groups as the interventions they underwent differed and required a question related to
each intervention. Satisfaction measures for the Standard Treatment group aimed to
assess the experiences of the adolescent when using the fitness centre environment,
support received from staff and its suitability for their situation. Given that there have
been no validated measures to assess such an intervention, customer satisfaction
measures were created by the researchers or modified from previous work (Brennan,
Walkley et al., 2012a). Participants responded to a set of questions on a 5-point Likert
scale (1 = “strongly disagree”, 2 = “disagree”, 3 = “neither agree or disagree”, 4 =

“agree” and 5 = “strongly agree”). Satisfaction measures for the Health Coach group
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aimed to assess the acceptability of the Health Coach as a supportive agent and the

usefulness of the intervention strategies.

Satisfaction measure: standard treatment.

Descriptive statistics for the Standard Treatment group satisfaction with
treatment are presented in Table 42. Inspection of the satisfaction questionnaire data
revealed Standard Treatment participants initially reported their satisfaction of the
fitness centre and staff with the treatment to be high, with a trend toward diminishing
satisfaction associated with increasing variability in satisfaction. Analysis for change
over time revealed a non-significant change for the Standard Treatment group F (1,

40.48) = 0.86, p = .43, d = 0.94).

Table 42: Treatment Evaluation, Standard Treatment

N M SD
8-Weeks

23 4.16 .59
6-Months

20 4.06 .68
12-Months

23 3.60 74

Satisfaction measures: health coach.

Participants in the Health Coach intervention completed two separate
satisfaction measures; one related to their satisfaction with the treatment program, and
another related to their satisfaction with the Health Coach who delivered the treatment

program to them. Descriptive statistics for the Health Coach group satisfaction with
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treatment measure are presented in Table 43. Analysis for change over time revealed
no significant change in the satisfaction with treatment (¥ (1, 43.28) = 3.09, p = .056, d
=.17. With regard to the satisfaction of Health Coach group participants with the
Health Coach who delivered the treatment to them, analysis for change over time

revealed no significant change (£ (1, 43.28) = 3.09, p =.056, d = 0.18).

Table 43: Treatment Evaluation, Health Coach

Measure N M SD
8-Weeks
Health Coach 19 4.54 52
Program 20 3.35 .55
6-Months
Health Coach 22 4.66 57
Program 23 3.44 44
12-Months
Health Coach 21 3.50 .89

Program 25 3.25 .56
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DISCUSSION

The Your Choice program was designed to provide a community-based
intervention in adolescent weight management. In this study, the effect of an Exercise
Leader (Health Coach) led, CBT-based program on physical and behavioural attributes
of OWOB adolescents aged 12 to16 years was investigated. The Health Coach
delivered Your Choice intervention was compared to a Standard Treatment
intervention. A comprehensive review of the literature was unable to identify a
program where Exercise Leaders, as sole delivery agents, had previously implemented
a CBT-based program; therefore this research appears to be the first to investigate this

approach.

Body composition.

Body composition change was the primary outcome measure for this research.
Given that the Your Choice intervention targeted both dietary and physical activity
behaviours, which in turn were likely to change both lean and fat mass body
composition, Dual-energy X-ray Absorptiometry (DEXA) was chosen to provide an
objective reference of body fat, bone density and muscle mass. DEXA had previously
been used with adults and adolescents (Goran, Gower et al., 1998; Eissa, Dai et al.,
2009; Lohman, Tallroth et al., 2009).

In this investigation, percent total body fat reduction across 12-months was
significant for the Health Coach group, showing a 1.7 % decrease. Whereas, the
Standard Treatment group showed a non-significant reduction of 1.6% over 12-months.
In contrast, percent trunk fat change across 12-months was significantly reduced in the

Health Coach group (-2.7%), and a non-significant reduction in the Standard Treatment
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group (-0.57%). Therefore, percent fat loss was more pronounced in the Health Coach
group, which may indicate a greater compliance to the Your Choice CBT-based
program as compared to compliance with the Standard Treatment program.
Alternatively, it may be that the foci of the Health Coach, whereby elements of healthy
activity, healthy eating coupled with adolescent management of behaviour with the
support of their family, proved a more salient intervention than the exercise focussed
approach encouraged by the Standard Treatment program. The positive central
adiposity decrease achieved by the Health Coach group is meaningful, as this reduction
may lower the risk for adolescents of developing Type II Diabetes, dyslipidaemia and
cardiovascular disease, as has been recently proposed (Foster, Linder et al., 2010;

Garnett, Baur et al., 2011).

During the initial eight weeks of the intervention, the percent total fat decrease
in the Health Coach group was 3.0%, with some of this improvement in body
composition not being retained through to 6-months, at which time the percent total fat
decrease from pre to 6-months was 1.8%. A possible explanation for this may be
associated with the regular weekly contact between the adolescent and their supporting
parent with the Health Coach, and heightened motivation toward engaging in healthy
eating and healthy activity behaviours during the early phase of the intervention.
Additionally, the adolescent was also likely to feel a level of responsibility toward the
Health Coach, which could explain compliance to healthy behaviours which in turn
may have contributed to improved total percent fat. This explanation is plausible given
that contact was restricted to two follow-up telephone calls after the initial eight face-
to-face meeting period and through to the 6-month assessment, at which time a rebound
was observed. An interesting finding was that stabilisation of total percent fat occurred

after 6-months, with the change from pre-intervention assessment in total percent fat at
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6-months and at 12-months being very small and non-significant (+0.03%). This
finding is suggestive of stability in relation to behaviour related to healthy activity and
healthy eating, and likely indicates the retention of newly acquired healthier behaviours

be adolescents had occurred as a result of the Your Choice program.

Although total body and trunk percent fat was non-significantly changed for the
Standard Treatment group over 12-months, its downward trend is a matter for
discussion. The non-significant decrease in total percent body fat may be the result of
less one-on-one contact the adolescent received while undertaking the intervention in a
fitness centre, as is typical of standard treatment in the fitness industry. Alternatively,
this result may reflect the ‘energy expenditure through exercise’ feature of Standard
Treatment in the fitness industry that places less emphasis on the role of healthy eating
and reductions in sedentary behaviour throughout each day. At 12-months percent total
fat decrease from pre-assessment was similar but significant for the Health Coach
(1.72%) and non-significant for the Standard Treatment groups (1.63%). A variety of
explanations may account for this finding. It may be that energy imbalance was
achieved in the Standard Treatment group through an increased energy expenditure
associated with exercise training during fitness centre visits, which may have been
supplemented by the participants by other exercise-related activities at other times and
places. Further, the Standard Treatment group may have received nutritional and
physical activity advice from staff, or been exposed to promotions or resources linked
to nutritional advice, at the fitness centre they attended. In research involving free
living participants, influences such as these are not able to be controlled, and these

matters may have had an impact on the results achieved in this research.

Combined, the total percent fat decrease achieved by the Health Coach group is

noteworthy, and contrasts with related research yet adds support to the findings of
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similar research. In a study by Luban’s et al (2012), a 10.6% change increase in
percent total body fat had occurred at 12-months in a school-based behavioural trial
with 12 to 14 year old adolescent girls. In the same trial, the control group experienced
a 15% increase in total body fat, although generalisation to the current research could
be considered limited as body fat was derived by bioelectrical impedance, and
comprised a female only cohort (Lubans, Morgan et al., 2012). Additionally, percent
total body fat did not significantly change during a community-based family-oriented
weight loss trial involving 116 children aged 10.3 years at 6-months (Sacher,

Kolotourou et al., 2010) .

Significant percent total fat loss has previously been observed at comparable
time points in similar interventions that included a CBT-base and when led by
psychologists (Tsiros, Sinn et al., 2008; Brennan, Walkley et al., 2012a). In the current
study, total body fat percent reduction for the Health Coach group was 1.8% at 6-
months, whereas, the work by Brennan and co-workers showed a percent total fat
decrease of 8% across the same period, and Tsiros and colleagues achieved a 7.6 %
decrease in total body fat at 5-months. The superior percent total fat decrease achieved
in these psychologist led studies could be attributed to a various phenomenon,
including: (1) intervention sessions being conducted on a University campus which
necessitated and likely accentuated the motivation toward the program required of
participants and their parents; (2) the advanced training of the psychologists that
implemented the interventions (all of whom had completed or were undertaking post-
graduate training in psychology); (3) close supervision and weekly debriefing from a
highly experienced supervising psychologist regarding intervention adherence and
procedures in the Brennan et al study; and (4) the additional contact with the adolescent

and their supporting parent, which was12 face-to-face sessions, and seven telephone
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calls for the work of Brennan et al and 10 face-to-face sessions, and five telephone calls

for Tsiros et al study.

Although not a direct measure of adiposity, age and sex derived BMI-Z scores
are largely used to estimate trends in epidemiology studies with children and
adolescents who are OWOB (Olds, Tomkinson et al., 2010; Shrewsbury, Nguyen et al.,
2011). In the current study BMI-Z scores decreased non-significantly from 2.02 to 2.00
for the Standard Treatment group and significantly from 1.91 to 1.85 for the Health
Coach group. Therefore, this gradual reduction in BMI-Z may indicate that the Health
Coach led intervention can lead to a sustained improvement in the physical
characteristics of OWOB adolescents. These results contrast with the work by Epstein
and colleagues (2004) who showed a significant reduction of BMI-Z of 3.2 to 2.4 at 12-
months in OWOB children aged 8 — 12 years, whereas the work by Murdoch in a
family-supported behavioural study showed no significant change in BMI-Z of 3.16 to
3.10 in children aged 7 — 14 years at 6-months follow-up (Murdoch, Payne et al., 2011).
Another study by Sacher et al investigated the impact of a group-delivered, parent-
supported CBT-based program. The intervention comprised eighteen 2-hour group
sessions, with an additional 12 free access sessions to a leisure centre. BMI-Z was
reduced significantly from 2.77 to 2.47 after 6-months (Sacher, Kolotourou et al.,
2010), although this study didn’t account for changes in physical maturation over this

time.

Positive BMI-Z and body composition changes for the Health Coach group
across 12-months and the stabilization of BMI-Z in the Standard Treatment group
across 12-months show that undertaking either intervention had an important effect.
The importance of this outcome becomes apparent when comparison is made to

similarly aged adolescents who have acted as no-treatment controls in studies where
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BMI-Z was measured. One example is a recent study of 357 adolescent girls aged 12 to
14 years which found the control group across twelve months experienced a 0.8%
increase in BMI-Z (Lubans, Morgan et al., 2012). Likewise, a study that included 29
adolescents aged 17.3 years who acted as a no treatment control group, BMI was
observed to have increased from pre- to 8-months by 2.0%, and from pre- to 44-months

by 5.51% (Weeks & Beck, 2012).

In summary, positive change in total body and trunk percent fat and in BMI-Z
scores provides evidence in support of the Health Coach-delivered CBT-based program
delivered to OWOB adolescents as compared to a standard treatment. DEXA derived
results were supported by anthropometric measures which demonstrated significant
reductions in BMI-for-age Z-score for the Health Coach group. While these results are
promising, insufficient evidence exists to confidently conclude the effect of the

approach, and further research will be required to resolve this matter.

Physical activity.

Physical activity can assist in the prevention of OWOB and weight regain
(Warcham, van Sluijs et al., 2005; Wareham, 2007; Pearson, Atkin et al., 2009). In
part, the research question asked if a CBT-based intervention when delivered by Health
Coaches could result in improvements to the physical activity behaviours of OWOB
adolescents. Therefore, physical activity behaviour was monitored by multi axial
accelerometers (Actigraph®), across the assessment periods. The Actigraph® is a
widely used accelerometer in physical activity research, and has been proved to be a
valid measure in children, both in a controlled laboratory environment and during free-

living (Corder, Brage et al., 2007; Dinesh & Freedson, 2012). Accelerometers
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measured light, moderate and vigorous physical activity across weekday and weekend

activities.

Amongst the main findings were initial significant improvements in vigorous
weekday and vigorous total week activity for the Health Coach group during the first 6-
months. However these levels returned to pre-intervention values at 12-months. A
possible explanation for this may be the contact with the Health Coach over the initial
eight weeks, where an emphasis on healthy physical activity being incorporated into
daily living (e.g. across the total week) was promoted, led to early but non-sustained
change in physical activity behaviour. Furthermore, two follow-up telephone calls
post-intervention at three and four months post, may have served to remind adolescents
of the importance of and motivate them to engage in physical activity, and could have
acted to sustain this behaviour over the first six months of the study. With no Health
Coach contact after six months, no prompt was available to reinforce physical activity
behaviour, and as a consequence a decrease in physical activity occurred. Research by
Hay and colleagues showed that accelerometer-derived vigorous physical activity was
consistently associated with lower BMI-Z scores in a cross sectional study of 605 youth
aged 9 to 17 years (Hay, Maximova et al., 2012). This finding supports the outcomes
achieved in this study, and offers a plausible explanation for the BMI-Z reduction in the
Health Coach cohort for whom vigorous physical activity had improved to 6 months,

and coinciding with a BMI-Z decrease of 2.6% for the group.

In the Standard Treatment group moderate weekend activity increased from pre-
to 6-months, neither weekday nor total week physical activity increased in the same
timeframe. However, these increases had abated to baseline levels at 12-months. This
could possibly be explained by the 6-months free access adolescents had to the leisure

facility, which could have acted as an inducement to engage in physical activity during
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periods of greater time availability, which for most adolescents would be during
weekends. Additionally, there was no significant change in vigorous weekend or
weekday physical activity for the Standard Treatment group, and this may have
occurred for this group as the group did not receive as part of the intervention guidance
and support to engage in physical activity as part of daily living (e.g. across the total
week). It is important to highlight that only six adolescents (21%) of the Standard
Treatment group complied with instructions to wear the accelerometer on seven
consecutive days during each hour awake, and this poor compliance and limited data in

turn limits generalisations and interpretations that can be made.

While very limited, some others have undertaken research whereby Exercise
Leaders delivered a CBT-based intervention and improvements in physical activity
occurred at 6-months (Annesi, Walsh et al., 2010). However, 12-month data was not
collected from the adolescent cohort, and disconcertingly the study used self-reported
physical activity measures and failed to report the accuracy of the approach, including
physical activity intensity. Hence, caution is warranted when interpreting the results of
the Annesi et al study, and comparison to the present study is problematic. One
Australian study led by Tsiros et al. (2008) that used similar a physical activity
measurement approach and psychologist delivered a CBT-based intervention to OWOB
adolescents as the current study, found a non-significant change in accelerometer
derived physical activity scores as compared to a no-treatment control at 20-weeks
(Tsiros, Sinn et al., 2008). A recent Australian study by Luban’s and colleagues
showed non-significant changes in physical activity levels at 12-months for 12-14 year
old adolescent girls involved in a multi-component school-based obesity prevention
program (Lubans, Morgan et al., 2012). The Luban’s et al. (2012) study offers a more

appropriate comparison for the current study as the same accelerometers were used to
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measure physical activity component and the intervention incorporated lifestyle
behaviour modification, inclusive of the promotion of physical activity behaviour. In
summary, improvements in physical activity were found for the initial six months
among participants in the Health Coach group, but were not sustained through to twelve

months.

Dietary intake.

Dietary intake plays a critical role in energy balance and can be manipulated to
achieve effective weight management (Epstein, 1996; Swinburn, Caterson et al., 2004;
Steinbeck, 2005). As the current study aimed to modify the dietary (healthy eating)
behaviours of OWOB adolescents, it was important to monitor dietary intake, and this
was achieved by the completion of the Victorian Cancer Council Food Frequency

Questionnaire (FFQ) across the assessment periods.

Dietary intake data analysis was specifically focussed on identification of any
change in total energy, saturated fat and glycaemic load across the assessment periods.
The Standard Treatment group significantly reduced total energy intake from pre to 8-
weeks and maintained this change until 12-months. In contrast, there was a significant
increase in total energy intake from 8-weeks to 12-months for the Health Coach group.
Subsequent analysis of saturated fat consumption showed a non-significant reduction
for the Standard Treatment group across assessment points whereas the Health Coach
group significantly decreased saturated fat intake from pre- to eight weeks and
maintained that change to 12-months. Given that saturated fat has a high probability of
contributing to OWOB (Davis & Carpenter, 2009) it was encouraging that both groups

had either decreased (Health Coach) or not significantly changed consumption
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(Standard Treatment) over the period. The analysis of glycaemic load data was
undertaken to show the quality and quantity of carbohydrate, which in turn shows a
relationship to blood glucose values (Kirk, Mutrie et al., 2004). Data analysis showed a
decrease in glycaemic load for the Standard Treatment group from pre to 8-weeks and a
further significant reduction from 8-weeks to 12-months. This finding is difficult to
explain, but could be due to the adolescent’s exposure to the fitness centre and its’
employees through which nutrition-related advice could have been accessed. The non-
significant decrease in glycaemic load and decrease in saturated fat for the Health
Coach group could in part be due to the training of the Health Coaches who were
encouraged to support adolescents to decrease energy dense foods and drinks
(occasional foods), increase fruit and vegetable intake and decrease salty foods. Apart
from a decrease in magnesium consumption for the Standard Treatment group from pre
to 6-months, all remaining micronutrient levels were non-significantly changed for both
groups across the assessment periods. This decrease in magnesium is difficult to
explain but given the remaining micronutrient variables remained stable it may be due
to the nature of FFQ assessment which is unable to detect small changes in diet

(Kristal, Peters et al., 2005).

Even though the analysis showed decreases of FFQ derived saturated fat and
glycaemic load over time for the Health Coach and Standard Treatment group
respectively, many authors have argued that blood analysis offers a more robust
approach to establishing macronutrient intake (Nansel, lannotti et al., 2007; Nansel,
Anderson et al., 2009). Even so, the FFQ is one of the most common methods used for
large epidemiological studies (Hodge, Patterson et al., 2000), was used in a similar

study to the current study (Tsiros, Sinn et al., 2008), and appeared appropriate for the
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current research given the challenges and costs associated with blood collection and

analysis for an adolescent cohort.

To further measure dietary behaviour a supplementary question was added to
the FFQ regarding soft drink consumption. The results showed that a reduction in
adiposity was associated with an increase in soft drink consumption in the CBT-
oriented Health Coach cohort. An explanation for this may be the inability or
unwillingness of adolescents to recall or accurately account for dietary (drink)
consumption, a well-known limitation of self-reported dietary measures (Ludwig,
Peterson et al., 2001). These results were interesting given that soft drink consumption
has been associated with childhood and adolescent obesity in large epidemiology
studies (Gill, Rangan et al., 2006; Malik, Schulze et al., 2006; Ebbeling, Feldman et al.,
2012; Qi, Chu et al., 2012; Santaliestra-Pasias, Mouratidou et al., 2012). Additionally,
Tsiros and colleagues found that a reduction in soft drink consumption was associated
with decreases in DEXA derived body fat in adolescents in their psychologist-led CBT-
based trial (Tsiros, Sinn et al., 2008). Such a finding was not evident in the current
research. The non-significant change in soft drink consumption for the Standard
Treatment group may suggest that admission to this program is unlikely to change soft
drink consumption; this finding is consistent with the non-significant change in trunk

fat and BMI-Z scores.

In summary, even though there were periodic changes in the consumption of
energy intake, saturated fat intake, glycaemic load, and soft drink consumption all these
changes appear inconsistent with adiposity analysis. This may suggest that participants
did not accurately report dietary change or did not change their eating habits as
represented on the FFQ. Another explanation may be that the FFQ and incorporated

soft drink question was not sensitive enough to identify changes in this research.
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Psycho-sociological measures.

To asses psychosocial well-being participants completed the Impact of Weight
on Quality of Life IWQOL) assessment tool, which assessed body esteem, physical
comfort, family relations, social life and total quality of life. Results showed that body
esteem increased in both Health Coach and Standard Treatment groups with social life
scores increasing in the Health Coach group. Health Coach group social life increases
may be due to the confidence gained interacting with Health Coaches or facility
patrons. Social life increases may also be due to a decrease in weight and therefore an
increase in confidence. Family relations did not change for either group over time, an
interesting finding given that participants in the Your Choice program attended sessions
with their parents, and therefore were more likely to receive greater parental support,
advice and/or interaction throughout the program. Even so, the parents may have
largely left the healthy lifestyle guidance to the Health Coach. Previous research has
shown strong parental influence including modelling, arranging the environment and
reinforcing positive behaviours play a significant role in family oriented CBT-based
interventions (Epstein, McKenzie et al., 1994; Epstein, 1996). However, family

relations scores in the current study did not reveal such interaction occurred.

Increased body esteem scores in both groups may be due to the adolescent
becoming familiar with attending the leisure centre and therefore becoming
comfortable with their own self-image. Further increases in social life for the Health
Coach group could be a result of interaction with the Health Coach and the confidence

gained from the tasks conducted during the face-to-face sessions.

Research conducted with 197 children and adolescents aged 9 to 19 years by
Warschburger et al. (2001) showed that quality of life scores positively increased for a

CBT-based weight management program as compared to a relaxation comparison
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group. In contrast, the work by Luban’s et al. (2012) showed no change in physical
esteem or global esteem using the Physical Self-description Questionnaire with 12-14
year old adolescent girls (Lubans, Morgan et al., 2012). The current results are
pleasing when contrasted against Luban’s work given that body esteem improved for
both Standard Treatment and Health Coach groups, and are suggested that when
supported to engage in health-related activities, adolescents make positive gains in
body esteem. However, it is important to note that caution must be exercised when
generalising these results with these studies due to variations in measures, cohorts and

intervention types.

Eating disorder evaluation.

Evaluation was sought to assess eating disorder pathology as concern exists
with the implementation of weight management programs in adolescents. Some
experts have commented that such interventions may create risky dietary behaviours,
resulting in harmful eating practices, body image and weight concerns ultimately
leading to disordered eating (Cooper, Fairburn et al., 2003; O'Dea, 2005; Cooper, Doll
etal., 2010). The data showed non-significant reductions in eating disorder risk for
drive for thinness, bulimia and body dissatisfaction in both groups. Additionally,
Health Coaches were trained to observe eating disorder risk symptomology in the
Health Coach group, and no such traits were identified. In an Australian study with
clear similarities to the present study, Brennan et al. (2012b) found no significant
change in bulimia, drive for thinness and body dissatisfaction for 63 treatment seeking

OWOB adolescents aged 12-18 years (Brennan, Wilks et al., 2012b).
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In contrast, the results of the current study are inconsistent with the outcomes of
the work of Mehlenbeck et al.(2009) who observed a significant reduction in binge
eating symptomology for 194 adolescents following a 16-week behavioural weight
control intervention (Mehlenbeck, Jelalian et al., 2009). Likewise, the work of Bonich
and colleagues showed significantly reduced eating disorder pathologies for 112
OWOB adolescents aged 12 to 18 years who undertook a psychologist delivered CBT-
based healthy lifestyle program (Bonich, Greenwood et al., 2010). Adolescents in the
current program were encouraged to make realistic and sustainable dietary
modifications in alignment with the Australian Guide to Healthy Eating. The absence
in any adverse change in eating disorder risk profile may be an outcome of the non-
emphasis on restrictive dieting. Restrictive dieting approaches in adolescent focussed
obesity interventions have been previously linked to self-induced vomiting, use of diet
pills, laxatives, and diuretics at 5 years follow-up (Neumark-Sztainer, Wall et al.,
2006). The finding in the present study of no deterioration in eating disorder risk
pathologies offers some assurance that engaging adolescents in a healthy lifestyle

program does not promote harmful psychological by-products.

In summary, results show that admission to either program did not negatively
affect eating disorder pathologies or quality of life characteristics for OWOB
adolescents in the current trial. These results, when combined with similar research,
refute the notion that engaging adolescents in programs linked to the promotion of
healthy lifestyle, and healthy weight, expose participants increased risk of eating

disorder (O'Dea, 2005).
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Program Satisfaction Measures

During the data collection periods participants completed a consumer
satisfaction questionnaire to measure program acceptance. Satisfaction measures for
the Standard Treatment group aimed to assess the adolescents experiences when using
the fitness centre environment and its’ suitability for their situation. Whereas,
satisfaction measures for the Health Coach group aimed to assess the suitability of the
Health Coach as a supportive agent and the program’s effectiveness, this measure
showed a reduction in the parents’ perception of the program’s effectiveness over time.
Pleasingly, there was no significant change in program satisfaction for the Health
Coach or Standard Treatment groups over the intervention period. This satisfaction to
either interventions shows that participants were pleased with either environment or
treatment modality. Even so, it is worth noting that satisfaction measures which
comprised a 1 to 5 Likert scale had not been validated, potentially limiting its
effectiveness in such a trial. Given that all other variables were not significantly
changed could also suggest that such measures are not sensitive enough to highlight

changes in consumer satisfaction in these programs.

Strengths and Limitations of the Study

The study had several strengths. Rigorous research requires adherence to the
principles of randomisation (Oude Luttikhuis, Baur et al., 2009; Shrewsbury, O'Connor
et al., 2009), and the current study included the random allocation of an adolescent and
supporting parent cohort to one of two interventions at seven community locations.
Furthermore, the study was unique in that it engaged Exercise Leaders (Health
Coaches) who were trained to deliver an intervention using evidenced-based

approaches to achieve successful outcomes for participants. This in turn aligns with
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calls for improved workforce capacity to address the increasing incidence of
overweight and obesity among people in Australia, with those in the exercise
professions being identified as a viable source to be trained as behaviour change agents
(Australian Government Preventative Health Taskforce, 2009). A further strength was
the use of Dual Energy X-Ray Absorptiometry (DEXA) to measure body composition.
This is important particularly as DEXA is deemed an objective direct measure for body
composition, and promotes greater accuracy and compartmentalisation of body
composition. This contrasts with the majority of studies that rely on anthropometrical
variables, all of which rely on predictions to estimate body composition, which can be
imperfect, as they require a number of assumptions (Goran, 1998). A further strength
of the study was 12-months follow-up; long term follow-up is a major limitation of the
current literature (Jones, Sinn et al., 2011), with only one CBT-based, adolescent
focussed study identified as having follow-up of at least 12-months (Braet & Van
Winckel, 2000).

From a community-health viewpoint there are important practitioner
contributions that can be attributed to the present study. To the knowledge of the
investigator, this was the first study that solely combined Exercise Leader-led family-
oriented community-based intervention in adolescent weight management. The
interventions aim was largely to improve adolescent’s behaviours in the home and
community environment for the promotion of healthy lifestyle, leading to a healthier
weight. Therefore, important information about the effectiveness and feasibility of
such an intervention in a community setting has been obtained. Such information can

now be used to design and implement comparable interventions in the future.

One of the major the limitations of the study was the dropout of participants at

different assessment points, (refer to Figure 4, Allocation, Treatment and Assessment
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Flow). There was a 25% dropout in the Health Coach and 43% dropout in the Standard
Treatment group from pre- to 12-months; even so, participant dropout is generally
expected in human trials. Dropout has been reported to be range between 35.5%
(Vignolo, Rossi et al., 2007) and 83% (Savoye, Nowicka et al., 2011) in children and
adolescent focussed obesity management programs. Although intention to treat
analysis was used to account for dropout, participant attrition remains a constraint on
the generalisation of findings of the study. The phenomenon of dropout in the current
research was likely to leave this study statistically underpowered. Due to the limited
research in this area, variation in comparisons and outcomes, the sample size was
determined by comparable studies (Vignolo, Rossi et al., 2007; Tsiros, Sinn et al.,
2008; Murdoch, Payne et al., 2011; Brennan, Walkley et al., 2012a). Such a problem
has been reported in previous Cochrane reviews (Summerbell, Waters et al., 2005;
Oude Luttikhuis, Baur et al., 2009), and with an increasing number of similar studies
being completed on this topic, a priori statistical power analysis using the obtained

effect and sample size data can now be considered.

An additional limitation of the study was the use of self-report measures, which
can be susceptible to social desirability response bias whereby participants attempt to
present themselves in more favourable light (Podsakoff & Organ, 1986; Rodriguez,
Retton et al., 1994). In particular, self-report measurement of dietary intake behaviours
appeared unreliable, particularly when aligned with objective body composition
assessment. For example, an increase of soft drink consumption appeared to lead to a
decrease in per-cent body fat for the Health Coach group. This is interesting seeing that
the group were most likely guided to make decisions that limited this consumption, or
at least to switch to a lower energy form of drink. Furthermore, the Standard Treatment

group decreased overall total energy intake as compared to the Health Coach group, yet
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analysis showed the Health Coach group had a greater positive reduction in BMI-Z
score and overall percent total body fat over the 12-months. Generalisation of soft
drink consumption is severely limited as the type of soft drink and therefore energy
consumption was not measured in the Food Frequency Questionnaire. Future
consideration may be given to the measurement of dietary change via blood analysis,
thus providing another objective measure of dietary behaviour change (Nansel, [annotti
et al., 2007), yet this seems problematic in this population. Although physical activity
was measured objectively by multi-axial accelerometers, compliance was needed for
adolescents to wear the device and to correctly log times when the device was removed
and replaced. Additionally, accelerometer data was only considered when certain cut-
offs for use were obtained, this included data from four week days and two weekend
days. The adolescent was also relied upon to not wear the device in water, even so,
research staff detected some devices had become wet and affected by water. Incorrect
placement of the device would also further corrupt useable data, however this was
difficult to determine by viewing the data; problems with accelerometer compliance
have been noted in previous research (Lubans, Morgan et al., 2012). Further
consideration should be given to strategies of increasing adolescent compliance on
wearing this measurement device, particularly as the current study showed 21 % of the
Standard Treatment and 78% of the Health Coach cohort started with full datasets.
Poor compliance of wearing accelerometers makes generalising of these results

difficult.

Another methodological limitation of study was the absence of a no-treatment
control group. The governing human research ethics committee considered it unethical
to have a non-treatment control group, and the use of a 12-month weight listed control

group was beyond the available resources, thus the CBT program was compared to a
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Standard Treatment. Although a no-treatment control group would have been highly
desirable and allowed greater generalisations, similar research with children and
adolescent in lifestyle modification interventions have shown treatment is generally
superior to no treatment control conditions, and no treatment control participants
continue to experience deterioration in body composition status (Oude Luttikhuis, Baur
et al., 2009). The Standard Treatment condition also yielded several positive physical
and psycho-sociological outcomes. Additionally, Standard Treatment group body
composition outcomes were pleasing showing that fat gain was overall abated at 12-
months follow-up. Baur (2004) suggests that ideal intervention outcome is weight
change but it may be necessary to only stop or reduce the rate of weight gain as a first
step (Baur & O'Connor, 2004), and this is what occurred in the current study for the

Standard Treatment group.

Of great interest was the attendance of the groups to the leisure centre. The
Standard Treatment group were allocated to a fitness program, whereas the Your
Choice intervention group were allowed non-compulsory access to such a program if
desired. To measure attendance, participants were allocated membership swipe cards
and it was intended this data be readily collected and accessed via the leisure centre
recording systems. The limited amount of attendance data made available to
researchers could not be considered for analysis. Many challenges prevented total
access to the collection of this data; these included the ability for participants to bypass
card-swipe terminals, the delay in card allocation and inability to obtain data from
administration staff. Given that in previous research, facility access was measured in
adults (Annesi, 2003) a complete set of attendance data may have allowed a greater
understanding of adolescent behaviour. Future consideration could be given to how

attendance could be effectively monitored in future community-based trials.
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The CBT-based approach had a more positive effect on body composition of
OWOB adolescents than did the Standard Treatment. However, it is unclear what
aspects of the CBT-based approach were successful given that various CBT principles
and linked activities were embedded within the intervention sessions. Firstly, the
researchers were reliant on the Health Coaches to confirm adolescent-parent attendance
at sessions as part of compliance. Additionally, researchers relied on the completion of
adolescent worksheets to subjectively measure Health Coach support and guidance.
Health Coaches were also provided with checklist and sequentially ordered work sheets
as a means to monitor program adherence but some worksheets were only partially
completed. There were also three Your Choice (Health Coach) manuals that were
misplaced (and replaced) with associated loss of record sheets over the course of the
intervention, which further limited the researcher’s judgement on session compliance
and implementation of CBT principles and linked activities. Previous research has used
video camera technology to record and thus offer an objective compliance measure
(Brennan, Walkley et al., 2012a). However, given the resources available to the study,
and noting the widely dispersed locations at which the intervention was delivered, it
was neither feasible nor practical to use this approach in this study. This phenomenon
has been reported before, whereby videorecording of CBT interventions has been
deemed non-feasible in geographically-dispersed community-based trials for similar
reasons (Barrington, Prior et al., 2005). Future consideration could be given to how
program implementation compliance could be effectively monitored in future

community-based trials.

Such is the nature of implementing geographically-dispersed community-based
trials, the researchers experienced several challenges. Firstly, due to recruitment

difficulties, the intervention implementation ensued over two time-frames, being
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September 2009 and February 2010, therefore making it difficult to account for
seasonal effects over the intervention and preceding follow-up period. Secondly as
assessment periods occurred over pre-determined school holiday blocks, it was
challenging to asses all participants in this time due to holiday commitments. This

created occurrences of participants being assessed 2-weeks from desired time points.

Although the use of DEXA was considered a major strength of the trial, this
device did have a limitation when measuring OWOB adolescents. Despite the
densitometer operators best efforts some adolescents were unable to fit on the scanning
bed. Therefore, five truncations were noted at pre-test which is a further limitation.
Larger scanner areas could be a future consideration to eliminate such problems in

OWORB research.

During the recruitment and subsequent training of the Health Coaches,
researchers sourced interest from prospective parties. During recruitment, 19 Exercise
Leaders were interested in being trained for the study, that numbers dropped to 15 at
training, however, only 13 were available for the intervention implementation, refer to
Figure 3, Recruitment and Training. This created difficulties when trying to forward-

plan for Health Coach and participant random allocations.

All the challenges confronted during this research project represented an
opportunity to learn about research in community leisure settings. Most of all, it was
learned that Exercise Leaders (Health Coaches) could be trained and therefore apply a
CBT-based lifestyle program to OWOB adolescents, yielding many favourable
outcomes, made more remarkable seeing that adolescents can be a challenging group to
work with (Shrewsbury, Nguyen et al., 2011). For the Health Coaches the project

offered an opportunity for behavioural training that of which didn’t appear present in
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Australian tertiary training (See Chapter 3). For the adolescents, the program offered a

series of evidence-based steps to improve several OWOB outcomes.
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CONCLUSIONS

In the main, the implementation of the Your Choice program appeared to have
achieved several promising outcomes. The results show that Exercise Leaders, when
given suitable training, can make a meaningful impact on the body composition of
OWOB adolescents from the delivery of eight 1-hour per week sessions of a CBT-
based healthy lifestyle program in an accessible community setting local to the
participants. This achievement occurred concurrently with short term improvements in
physical activity, and alongside no deterioration in eating disorder risk profile, and
improvements in body esteem. The study makes a unique contribution to the body of
knowledge relating to the management of adolescent overweight and obesity in

community settings.
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CHAPTER 6

STUDY 4: THE IMPLEMENTATION AND EVALUATION OF A CBT-BASED
PROGRAM IN ADOLESCENT WEIGHT MANAGEMENT AND ITS IMPACT

ON SUPPORTING PARENTS

General Introduction

The major emphasis of this study was to evaluate the effectiveness of a
cognitive behavioural therapy (CBT)-based program delivered by Exercise Leaders in
community leisure settings to treat overweight and obesity (OWOB) in adolescents.
Parents were also required to accompany adolescents in the trial, and this chapter
provides a description of the measures, testing protocols and treatment outcomes

related to the parent participants.

The prevalence of OWOB in children and adolescents has increased rapidly in
past decades (Booth, Chey et al., 2003; Olds, Tomkinson et al., 2010). OWOB
adolescents face a multitude of medical, social and psychological problems, and include
Type Il Diabetes, cardiovascular disease and depression (Must & Strauss, 1999;
Lobstein, Baur et al., 2004). The treatment of adolescent OWOB is one of the most
difficult challenges that health care providers face, with several strategies emerging to
nullify or reduce its’ impact (Mellin, Slinkard et al., 1987; Strauss, Bradley et al., 2001;
Widhalm, Dietrich et al., 2008; Oude Luttikhuis, Baur et al., 2009; Kanekar & Sharma,
2010; O'Brien, Sawyer et al., 2010). Importantly, strategies found most successful with
adolescent populations characteristically incorporate parental, family and home
environment support mechanisms and alterations (Saelens, Sallis et al., 2002;

Swinburn, Caterson et al., 2004; Magarey, Perry et al., 2011).
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The home environment has the potential to alter family energy intake and
expenditure in a variety of ways. Parent support mechanisms may serve to influence
the children’s behaviours by exposing family members to better food choices, by
allowing certain foods into the house, providing support and encouragement to the
child, or by modeling positive eating patterns. This was shown by (Golan & Crow,
2004) who demonstrated superior child weight loss in a parent-child weight loss group
as compared to a child only weight loss group in 60 children. Epstein and co-workers
in a review of four 10-year follow-up family-based weight loss interventions on
children stated that parents can be pivotal in changing physical activity behaviours by
allowing opportunities for movement or passively influencing activity patterns
(Epstein, 1996). Additionally, Sharma and colleague in a literature review note that
adolescents are more likely to eat foods they observe their parents consume, and that
access to foods within the home impacts overall dietary preference and consumption

(Sharma & Branscum, 2010).

Australian research has shown in cross-sectional study including 347
adolescents aged 12 to 13 years using Food Frequency Questionnaire and self-report
measures showed that mothers, either as models for eating behaviors or as the providers
of food, influenced the intake of high-energy fluids (p = .003), sweet snacks (p = .010),
savory snacks (p = .008), and take-out food (p =.007) in adolescent boys. In addition,
mothers’ intake of high-energy fluids was positively associated with daughters
‘consumption of these drinks (p =.025). Furthermore, availability of unhealthy foods
at home was positively associated with girls’ sweet snack (p = .001), girls’ savory
snack (p <.001), boys’ savory snack (p =0.002) (Campbell, Crawford et al., 2007).
Although these studies imply the impact to the child as influenced by the parent, the

impact on the parent remains unclear.
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Parent Supported Behavioural Approaches in Weight Management

Cognitive behavioural therapy (CBT)-based, family supported approaches in
weight management appear to have been successful with children (Jelalian, Lloyd-
Richardson et al., 2010), but few of these approaches have been conducted with
adolescents (Oude Luttikhuis, Baur et al., 2009). In a number of parent involved
interventions, clear benefits to adolescent groups have been demonstrated (Jelalian,
Mehlenbeck et al., 2006; Tsiros, Sinn et al., 2008). While this is encouraging, few
studies have investigated whether health benefits occurred among the parenting cohorts,
and of those that have, were in mixed adolescent children samples (Wrotniak, Epstein
et al., 2004; Epstein, Paluch et al., 2008). In one investigation, Wrotniak et al (2004)
targeted the families of 142 children, aged eight to 12 years who were above the g5t
BMI percentile. Families were taught the benefits of healthy diet via a color coded
food system and were encouraged to decrease sedentary behaviour or increase physical
activity. Results showed that parent BMI-Z change significantly predicted child BMI-Z
change from baseline to 6-months (p < .001), and from baseline to 24-months (p <
.009). The authors concluded that parent BMI-Z change is an independent predictor of
obese child BMI-Z change in family-based behavioral treatment, and children benefit
the most from parents who lose the most weight in family-based behavioral treatments.
In a later study by Epstein et al. (2008), 41 OWOB children aged eight to12 years were
randomly assigned to one of two 24-month family-based behavioural treatment
programs, that either targeted increasing fruits and vegetables and low-fat dairy in one
group or a group that reduced the intake of energy-dense foods. The results showed
that children in the healthy food group showed greater reduction in BMI-Z compared to
children in the reduction of high energy-dense food group at 12-months (—0.30 BMI-Z

units vs. —0.15 BMI-Z units, p = .01) and 24-months (—0.36 BMI-Z units vs. —0.13
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BMI-Z units, p = .04). Furthermore, parent BMI-Z change followed the same pattern
as did child changes, and parent and child BMI-Z changes were correlated (p < .001).
Although these studies were behaviorally-based neither was defined as CBT and both

were conducted using children eight tol2-years.

Within the family-focused behaviorally-based weight management literature
few adolescent only interventions have been reported (Tsiros, Sinn et al., 2008;
Brennan, Walkley et al., 2012a). Among those that did, none acquired a
comprehensive battery of health-related measures from parents, therefore, no studies
have reported the effect on supporting parents of OWOB children and adolescents
engaged in a CBT-based healthy lifestyle focused weight management intervention.
Consequently, given the absence of data on the outcomes for parents from supporting
an adolescent in a healthy lifestyle intervention, the focus of this study was to
investigate whether change occurred in selected health-related measures among such a

parent cohort.

Purpose
The purpose of this Chapter is to report on the effects of the Your Choice program on

the biological, psychological and psychosocial effects on the parents.

Research Question
It is known that parents influence the physical activity and dietary habits of their
child by changing their own behaviour (Wrotniak, Epstein et al., 2004). Therefore, our

research question is: Will a parent-supported, OWOB adolescent-focused CBT-based
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healthy lifestyle intervention delivered by Exercise Leader’s at a leisure centre result in

improvements in biological, psychological, and behavioural characteristics of parents?

Overview of Intervention

The Your Choice program is an eight session face-to-face CBT-based healthy
lifestyle weight management intervention for 12 to 16 year old OWOB adolescents.
During the intervention, OWOB adolescents are supported by a parent. The
intervention was delivered by Exercise Leaders trained in the lifestyle modification
principles consistent with recommendations from the cognitive behavioral weight
management literature. The program was delivered at seven community leisure centre
facilities in the Melbourne region of Victoria, Australia. The Your Choice intervention
was compared to a standard treatment program, which was representative of a standard
fitness industry exercise program commonly prescribed to individuals seeking weight

management advice and intervention.
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METHODOLOGY

Methodology for the Your Choice intervention has been described in Chapter 5; this

chapter will only provide a methodological overview.

Statistical Analysis

Statistical analysis was completed using SPSS version 18.0. A senior statistician was
consulted on the design and application of data analysis, as well as the interpretation of
results. Statistical significance was assigned at the 0.05 level of probability. The
following interpretations were applied to the effect sizes of the results: < (0.2, small; 0.3
— 0.5, medium; 0.6 — 0.8, large and > 0.9, very large (Cohen, 1988). Please refer to

Chapter 5 “Statistical Analysis” for full description.

Recruitment

Fifty six adolescents and their supporting parents were recruited to the research
project. Recruitment strategies included information posted in newspapers, flyer
distribution at participating leisure centers or electronically through email and website
posts. Parent and adolescent participants were excluded if they had any condition that
prevented adherence to the program, and had to be able to attend the intervention

sessions and physical assessments nominated over the study period.

Allocation
Parents and adolescents were randomly allocated to either a Your Choice

intervention or a Standard Treatment group. A clustered, random allocation approach
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was implemented using a random sequence generator. Seven leisure centres, each with
a fitness centre, were involved in the study. Participants nominated the preferred
leisure centre closest to their home, with most participants living within a few
kilometres, and the furthest within 10 kilometres. Each leisure centre nominated
employees to be trained as Health Coaches and to deliver the intervention, as well as
nominating an equal number of leisure centre employees to be available to offer a
standard treatment. Each Health Coach was to be randomly allocated a maximum of
two adolescents with whom they would implement the treatment. The number of
Health Coaches available at each centre therefore determined the total number of
participants able to be allocated to each leisure centre, with half the participants
randomly allocated to receive the CBT-based intervention, and half randomly allocated
to receive a standard treatment. This approach meant that within each leisure centre,
approximately equal numbers of participants were undertaking the intervention and the
standard treatment at the same time, but between leisure centres, the participant
numbers were different. Participants were randomly allocated using this strategy at the

completion of the baseline assessment.

Your Choice Intervention

Allocation to the Your Choice program required the supporting parent to
accompany the adolescent for one-hour weekly sessions at their nominated leisure
centre. Parental attendance was compulsory for the first six sessions and optional for
the final two sessions. Topics covered during the program included dietary guidance,
physical activity education, self-monitoring, problem solving, relapse prevention and

cognitive restructuring.
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Standard Treatment Intervention

Adolescents allocated to the Standard Treatment group were prescribed an
exercise program at their nominated leisure centre setting. Fitness centre employees
prescribing exercise programs were not trained in the Your Choice concepts; this was to
avoid any therapeutic effect being applied incidentally to the adolescent. Parental
support was not compulsory as is typical of this form of Standard Treatment; however

parents had the option of using the facility along with their adolescent if desired.

Physical Assessment

Trained researchers obtained weight, height, waist and hip circumferences and bio-
impedance body composition measures at four data collection periods during the trial;
pre-, 8-weeks, 6-months and 12-months. A description of assessment measures are

listed in Table 44. Refer to Appendix 13 for a physical assessment record.

Table 44: Physical Assessment Allocation

Physical Assessment Measure

Anthropometry

Height

Weight

Circumferences

Hip

Waist

Body Composition

Bio-impedance (Hand-held & Scales)

Height.
Height was recorded on a calibrated wall-mounted stadiometer, (Heightronics,

Quick Medical, Issaquah, USA, or SECA 22, Hamburg, Germany). Participants
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presented with shoes and socks removed, and stood upright with their heels together
and buttocks and thoracic spine touching the wall. Two measures were taken, with the
mean calculated as the final score. An additional measure was taken if the original
measurements were not within 5 millimeters, and the closest two measures then used to

determine a mean, which was used as the score for the participant.

Weight.

Parents body mass was measured to the nearest 100 grams using calibrated
digital scales (TANITA, Wedderburn BWB-620). Participants removed shoes and
socks, and wore only light clothing. Two measures were taken, with the mean
calculated as the final score. An additional measure was taken if measurements were
not within 100 grams, and the closest two measures then used to determine a mean,

which was used as the score for the participant.

Circumferences.

Hip and waist circumferences are indirect measures of adiposity (National
Health and Medical Research Council, 2003). Measures were taken with a steel
measuring tape, and for the waist this occurred at the narrowest circumference between
the 10th rib and the tip of the iliac crest, and for the hips at the widest circumference
around the hip and buttocks. Measures were taken over light clothing. Two measures
were taken, with the mean calculated as the final score. An additional measure was
taken if measurements were not within five millimeters, and the closest two measures

then used to determine a mean, which was used as the score for the participant.
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Body composition.

Evaluation of body composition was supplemented by the use of Bio-impedance
(BIA). Bio-impedance provided a non-invasive, painless, rapid determination of body
composition through the use of hand-held (ORMON, Body Logic, HBF 302W, Tokyo,
Japan) and foot scale apparatus (TANITA, BC- 541Tokyo, Japan). Studies have shown
BIA to be a sound method of evaluating body composition (Sampei & Sigulem, 2009).
BIA measures the impedance or electrical resistance to an electrical signal travels from
electrode to electrode, either opposing foot planters or palm to palm. Percentage body
fat is derived using a proprietary algorithm based on resistance of the electrical signal
as it passes through fat and muscle tissue. BIA has been used previously as a surrogate
to other body composition measures (Pietrobelli, Andreoli et al., 2003). Participants
removed shoes and socks, and wore only light clothing during use of both the hand-held
and foot scale bio-impedance apparatus. For both devices, two measures were taken,
with the mean calculated as the final score.

Psycho-Sociological Measures

Parents completed a comprehensive battery of questionnaires at each data
collection point, pre-, 8-weeks, 6-months and 12-months. Questionnaires gathered
information regarding participant demographics, body esteem, physical comfort, family
relations, and social relationships. A background to questionnaire justification is

detailed in Chapter 5.

Impact of weight on quality of life IWQOL).
The impact of weight on quality of life IWQOL) is a 74-item, self-report,
obesity-specific measure of obesity-related quality of life (IWQOL) that consists of a

total score and scores on each of five scales including, body esteem, physical comfort,
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family relations, social life and total quality of life. This measure exhibits strong

psychometric properties (Kolotkin, Head et al., 1997).

Acceptability

Feedback was gathered on the acceptance of the program; alternatively,
participant dropout information was collected via mail administered survey. Both
parents and adolescents in the Your Choice group completed consumer satisfaction
surveys assessing their satisfaction with the Health Coach and program. Participants
responded to questions regarding perceived usefulness of the intervention, its’
application to their lifestyle, and helpfulness, friendliness and knowledge of the Health
Coach on a 1 to 5 Likert scale (“strongly disagree” to “strongly agree”). Satisfaction
measures for the Standard Treatment group aimed to assess the parent’s perceptions of
the adolescents experiences when using the fitness centre environment, support
received from staff and its suitability for their situation.

Questionnaires were completed at 8-weeks, 6-months and 12-months.
Questionnaires at 6-months assessed the Health Coaches follow-up abilities and
ongoing support of the adolescent. Surveys at 12-months investigated if participants re-
joined the recreation facility post six months. Qualitative feedback was analysed in the
form of customer satisfaction comments. The Your Choice drop out survey (please
refer Appendix 18), modified from work completed by Brennan and colleagues
(Brennan, Walkley et al., 2009) was used to collate data pertaining to drop out.
Respondents were asked to rate statements on a 1 to 5 Likert scale (“strongly disagree”
to “strongly agree”). Qualitatively, respondents were asked to provide suggestions
about how the program could be improved. A copy of the consumer satisfaction survey

is included in the Appendix 16.
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RESULTS
A range of outcome measures was employed to measure, body composition,
psycho-sociological status and program satisfaction. It is beyond the scope of this
project to report the results for all measures. Therefore, only the results most directly
linked to the research question are shown in this chapter, all other results are included

in Appendix 19.

Parents completed four assessments across a 12-month period, at pre-, 8-weeks,
6-months, and 12-months. Parent data was collected during the same visit as the
adolescent assessment, (Standard Treatment N = 26 female, 2 male), (Health Coach, N
=27 female, 1 male). A 4 (time) x 2 (group) mixed/split plot linear mixed model
ANOVA was used to evaluate differences across groups. Statistical significance was
assigned at the 0.05 level of probability. The following interpretations were applied to
the effect sizes of the results: < 0.2, small; 0.3 — 0.5, medium; 0.6 — 0.8, large and > 0.9,
very large (Cohen, 1988). Outliers were identified, checked and replaced as required.
Intention-to-treat (ITT) analyses were conducted to carry forward values for
participants who had withdrawn from the study after baseline, 8-weeks, or 6-months,
respectively. Intention-to-treat analyses were conducted to avoid the effects of dropout
and preserve power in analyses; such a technique is well represented in randomised
control trials within the health sciences (Saelens, Sallis et al., 2002; Resnicow, Taylor

et al., 2005; Williamson, Walden et al., 2006).
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Body Composition

Percent body fat was measured using both hand-held and foot-scale bio-
impedance apparatus. Please refer to “Physical Assessments”, for more information

regarding this procedure.

Bio-impedance

Descriptive statistics for total percent body fat are presented in Table 45 for the
Standard Treatment group and Table 46 for the Health Coach group. Groups were not
significantly different at pre-test. Results for hand-held bio-impedance revealed a
significant decrease for the Standard Treatment group from 8-weeks to 6-months (p =
016, d=0.22), 95% CI [.196, 1.897], but showed a non-significant change for the
Health Coach group across the assessment periods (p > .05). Results for foot scale bio-
impedance revealed a significant increase in the Standard Treatment group for total
percent body fat from 8-weeks to 12-months (p = .032, d =0.21), 95% CI [-3.578, -
.164], but showed a non-significant change for the Health Coach group across the

assessment periods (p > .05).

Table 45: Descriptive Statistics for Total Body Percent Fat, Standard Treatment

Time N M SD

Hand-held

Pre- 26 36.21 6.72

8-Weeks 26 36.83 6.23

6-Months 26 35.26 7.63

12-Months 26 36.62 8.03
Foot Scale

Pre- 26 37.75 10.17

8-Weeks 26 36.65 10.36

6-Months 26 37.89 10.04

12-Months 26 38.67 8.98
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Table 46: Descriptive Statistics for Total Body Percent Fat, Health Coach

Time N M SD
Hand-held

Pre- 28 3593 5.65

8-Weeks 28 35.32 5.79

6-Months 28 35.63 6.13

12-Months 28 35.60 5.22
Foot Scale

Pre- 28 37.88 7.67

8-Weeks 28 37.67 6.86

6-Months 28 37.70 7.93

12-Months 28 38.81 8.02

Anthropometrical Measures

Parents underwent a battery of anthropometry measures during the assessment
periods. Parents underwent assessment for height and weight, from which body mass
index (BMI) was derived. Hip and waist circumference were also obtained during the

assessment periods.

Height, Weight and Body Mass Index (BMI)

Descriptive statistics for height, weight and BMI are presented in Table 47 for
the Standard Treatment and Table 48 for the Health Coach group. Neither the Standard
Treatment nor Health Coach groups significantly changed height over the assessment
periods (p > .05). The Standard Treatment group had a significantly greater weight at
pre-test (p = .020, d = 0.53). Further analysis of weight showed a non-significant
change for the Standard Treatment group across the assessment periods. In contrast,

the Health Coach group decreased weight significantly from pre- to 8-weeks (p = .007,
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d=0.10), 95% CI [.353, 2.243], but increased weight from 8-weeks to 12-months (p =
.002,d=0.11),95% CI [-2.477, -.587], and from 6-months to 12-months (p=.027, d =
0.05), 95% CI [-1.962, .119]. The Standard Treatment group had a significantly greater
BMI at pre-test (p = .047, d = 0.46). Results for BMI showed a non-significant change
for the Standard Treatment group across the assessment periods (p > .05). The Health
Coach group significantly decreased BMI from pre- to 8-weeks (p =.017, d = 0.10),
95% CI[.077, .784], but increased BMI from 8-weeks to 12-months (p =.003, d =
0.11), 95% CI [-.895, -.188], and from 6-months to 12-months (p=.024, d = 0.06), 95%
CI[-.743, -.053]. The Health Coach group had a significant change in BMI over time

(p=.009, d=0.54).

Table 47: Descriptive Statistics for Height, Weight and Body Mass Index, Standard

Treatment
Time N M SD

Height (cm)

Pre- 28 1.65 .075

8-Weeks 28 1.65 .075

6-Months 28 1.65 .074

12-Months 28 1.65 .073
Weight (Kg)

Pre- 28 95.27 28.72

8-Weeks 28 95.40 29.03

6-Months 28 90.94 25.23

12-Months 28 95.24 28.85
BMI

Pre- 28 34.47 9.29

8-Weeks 28 34.48 9.40

6-Months 28 32.96 8.21

12-Months 28 34.54 9.47




259

Table 48: Descriptive Statistics for Height, Weight and Body Mass Index, Health Coach

Time N M SD

Height (cm)

Pre- 28 1.62 .065

8-Weeks 28 1.62 .069

6-Months 28 1.62 .065

12-Months 28 1.62 .065
Weight (Kg)

Pre- 28 79.89 18.18

8-Weeks 28 78.03 18.02

6-Months 28 79.09 18.83

12-Months 28 80.13 19.94
BMI

Pre- 28 30.20 6.21

8-Weeks 28 29.57 6.12

6-Months 28 29.91 6.54

12-Months 28 30.31 6.97

Waist and Hip Circumferences

Descriptive statistics for waist and hip circumferences are presented in Table 49
for the Standard Treatment group and Table 50 for the Health Coach group. Data from
the Standard Treatment group revealed a non-significant change in waist circumference
across the assessment periods (p > .05). The Standard Treatment group had a
significantly greater waist at pre-test (p =.009, d = 0.61). Results for the Health Coach
group showed a significant decrease from pre- to 8-weeks (p =.032, d = 0.15), 95% CI
[.101, 2.276], and from pre- to 6-months (p =.009, d = 0.05), 95% CI [.352, 2.473].
The Health Coach group showed a significant change in waist over time (p = .048, d =
0.71). Measures of hip circumference showed a non-significant change across the
assessment periods for the Standard Treatment group. In contrast, for the Health Coach
group, hip circumference significantly decreased from pre- to 8-weeks (p=.014, d =

0.13), 95% CI [.205, 1.787], and from pre- to 6-months (p=.043, d = 0.06) , 95% CI
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[.025, 1.568], but increased from 8-weeks to 12-months (p= .04, d=.14), 95% CI [-
1.966, -.384], and from 6-months to 12-months (p=.014, d=10.07), 95% CI [-1.747, -
.203],. The Health Coach group showed significant change in hip circumference over

time (p =.006, d = 0.013).

Table 49: Descriptive Statistics for Waist and Hip Circumferences, Standard Treatment

Time N M SD

Waist (cm)

Pre- 28 99.85 17.51

8-Weeks 28 99.56 17.84

6-Months 28 96.54 16.06

12-Months 28 99.65 18.19
Hip (cm)

87654321Pre- 28 119.67 18.94

8-Weeks 28 119.78 18.93

6-Months 28 116.41 16.41

12-Months 28 119.75 18.87

Table 50: Descriptive Statistics for Waist and Hip Circumferences, Health Coach

Time N M SD

Waist (cm)

Pre- 28 89.17 11.99

8-Weeks 28 87.39 11.96

6-Months 28 87.76 12.26

12-Months 28 88.56 12.81
Hip (cm)

Pre- 28 111.82 13.53

8-Weeks 28 110.10 13.07

6-Months 28 111.03 13.98

12-Months 28 112.00 14.47
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Psycho-Sociological Measures
Instruments to measure impact of weight on quality of life IWQOL) were used
to determine change over the assessment period. Please refer to Chapter 5 for more

information on this measure.

Impact of Weight on Quality of Life IWQOL)

The IWQOL comprises five sub-scales including body esteem, physical
comfort, family relations, social life and total quality of life. Descriptive statistics for
physical comfort, body esteem and social life are presented in Table 51 for the Standard
Treatment and Table 52 for the Health Coach group. Analysis of the data showed a
significant increase in physical comfort for the Standard Treatment group from pre- to
6-months (p =.037, d = 0.22), 95% CI [-5.905, -.182]. There was a non-significant
change in physical comfort for the Health Coach group over the assessment time (p >
.05). Furthermore, scores for body esteem revealed a non-significant change for both
the Standard Treatment and the Health Coach group across the assessment period (p >
.05). The Standard Treatment group significantly increased social life scores from pre-
to 6-months (p = .011, d =0.23), 95% CI [-5.025, -.657], and from pre- to 12-Months
(p =.034,d=0.006), 95% CI [-4.541, -.179]. There was a non-significant change in

social life scores for the Health Coach group across the assessment time (p > .05).
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Table 51: Descriptive Statistics for Physical Comfort, Body Esteem and Social Life,

Standard Treatment

Sub-Measure N M SD
Pre
Physical Comfort 25 81.16 23.72
Body Esteem 25 61.29 29.02
Social Life 25 88.97 15.99
8-Weeks
Physical Comfort 25 83.00 22.94
Body Esteem 25 68.88 28.76
Social Life 25 92.67 13.76
6-Months
Physical Comfort 25 86.31 21.25
Body Esteem 25 67.56 28.24
Social Life 25 92.43 14.05
12-Months
Physical Comfort 25 81.93 22.82
Body Esteem 25 64.78 31.09

Social Life 25 90.00 16.09




263

Table 52: Descriptive Statistics for Physical Comfort, Body Esteem and Social Life,

Health Coach

Sub-Measure N M SD
Pre
Physical Comfort 25 87.30 17.43
Body Esteem 25 69.22 19.17
Social Life 25 94.10 11.51
8-Weeks
Physical Comfort 25 88.15 16.83
Body Esteem 25 72.41 24.63
Social Life 25 96.70 7.67
6-Months
Physical Comfort 25 86.12 16.25
Body Esteem 25 67.22 25.50
Social Life 25 94.87 10.62
12-Months
Physical Comfort 25 87.47 19.05
Body Esteem 25 70.56 24.85
Social Life 25 95.53 11.83

Descriptive statistics for family relations and impact of weight on quality of life
scores are presented in Table 53 for the Standard Treatment and Table 54 for the Health
Coach group. Groups were not significantly different at pre-test. There was a
significant increase in family relations scores for the Standard Treatment group from
pre- to 6-Months (p = .027, d = 0.14), 95% CI [-4.488, -.281], but not across and time
points in the Health Coach group (p > .05). Total IWQOL scores significantly
increased for the Standard Treatment group from pre- to 6-months (p = .028, d = 0.33),
95% CI [-5.986, -.347], and from pre- to 12-months (p = .018, d, = 0.18), 95% CI [-
6.062, -.581]. Total IWQOL scores did not significantly change for the Health Coach

group (p > 0.05).
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Table 53: Descriptive Statistics for Family Relations and Total Impact of Weight on

Quality of Life (IWQOL), Standard Treatment

Sub-Measure N M SD
Pre-
Family Relations 27 93.56 12.58
Total (IWQOL) 27 77.09 21.57
8-Weeks
Family Relations 27 93.40 11.71
Total (IWQOL) 27 80.76 21.14
6-Months
Family Relations 27 95.19 10.52
Total (IWQOL) 27 83.41 16.75
12-Months
Family Relations 27 94.19 11.80
Total (IWQOL) 27 80.69 18.94

Table 54: Descriptive Statistics for Family Relations and Total Impact of Weight on

Quality of Life (IWQOL), Health Coach

Sub-Measure N M SD
Pre-
Family Relations 27 94.87 12.87
Total (IWQOL) 27 84.66 13.11
8-Weeks
Family Relations 27 95.83 9.82
Total IWQOL) 27 86.53 13.57
6-Months
Family Relations 27 94.39 12.96
Total IWQOL) 27 83.61 15.17
12-Months
Family Relations 27 93.89 14.32

Total (IWQOL) 27 85.06 16.02
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Program Satisfaction Measures

During the 8-week, 6-month and 12-month data collection periods participants
completed a consumer satisfaction questionnaire to measure program acceptance.
Satisfaction questionnaires differed for both groups; refer Appendix 16. Satisfaction
measures for the Health Coach group aimed to assess the parents’ perception of the
Health Coach as a supportive agent and the usefulness of the intervention. Satisfaction
measures for the Standard Treatment group aimed to assess the parents’ perception of
the adolescent experiences when using the fitness centre environment and its’
suitability for their situation. Given that there have been no validated measures to
assess such an intervention, customer satisfaction measures were created by the
researchers or modified from previous work (Brennan, Walkley et al., 2012a).
Participants responded to a set of questions on a 5-point Likert scale (1 = “strongly
disagree”, 2 = “disagree”, 3 = “neither agree or disagree”, 4 = “agree” and 5 = “strongly
agree”). A 3 (time) X 2 (group) analyses of co-variance (ANCOVA) was conducted to
assess changes in program satisfaction for the parent groups. Motivation and

convenience of centre location was chosen as a covariate in the analysis.

Satisfaction measure, standard treatment group.

Descriptive statistics for satisfaction measures for the Standard Treatment group
are presented in Table 55. Analysis of the satisfaction questionnaires showed the
parents perception of the centre was initially high at post (M= 4.11), remained so at 6-
months (M= 4.03), followed by a decline at 12-months (M = 3.48). Analysis for
change over time revealed a non-significant change of the parents satisfaction of the

leisure centre F' (1,41.43)=0.09, p =0.9), d = 0.98).
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N M SD
8-Weeks

23 4.10 .61
6-Months

20 4.03 .65
12-Months

23 3.48 .90

Satisfaction measures, health coach group.

Descriptive statistics for the Health Coach group are presented in Table 56.

Analysis of the satisfaction questionnaires found that the parents perception of the

Health Coach was high at both post (M= 4.55) and at 6-Months (M= 4.67), and then

declined at 12-Months (M = 3.51). Analysis for change over time revealed a non-

significant change of the parents perception of the Health Coach, F (1, 15.44)=0.14, p

= .87). Analysis of the perception of program effectiveness was shown to be moderate

at post (M= 3.36) followed by a small decline at both 6-Months (M = 3.44) and at 12-

Months (M = 3.25). Analysis for change over time revealed a significant decrease in

parents perception of the program effectiveness F (1, 38.73) =4.68, p =.015, d=0.16).

Table 56: Parent Evaluation, Health Coach

Measure N M SD
8-Weeks
Health Coach 19 4.51 .63
Program 20 3.36 A48
6-Months
Health Coach 23 3.54 1.53
Program 23 3.44 44
12-Months
Health Coach 21 3.51 1.17
Program 25 3.25 .59
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DISCUSSION

This chapter evaluated the effects of the Health Coach-delivered Your Choice
healthy lifestyle and Standard Treatment interventions on the biological and psycho-
sociological attributes of the parents who undertook a support role to their adolescent
child during the interventions. Main findings included a statistically significant
reduction in body weight and BMI from baseline to 8-weeks for the Health Coach
intervention group.

Several family-based weight management programs generally involve both the
obese child and their parents (Campbell, Waters et al., 2002; Oude Luttikhuis, Baur et
al., 2009; Sacher, Kolotourou et al., 2010). The current program differs from
conventional approaches where a trained Exercise Leader (Health Coach) applied a
sequenced CBT-based healthy lifestyle program to an OWOB adolescent cohort in
community leisure centres. Several researchers have concluded that family-based
programs are more successful compared to child-only interventions (Epstein, Valoski et
al., 1990; Oude Luttikhuis, Baur et al., 2009). Even so, few interventions were
identified where both parent and child outcomes were measured (Golan, Weizman et
al., 1998; Wrotniak, Epstein et al., 2004). Golan and colleagues found that children
along with their fathers in a lifestyle group lost significantly more weight as compared
to a control (p <.05). Wrotniak and colleagues found that parental weight loss was
highly predictive of child weight loss to 24-months (p < 0.05). However, these studies
differed from the current research as they included children who were aged 6 to 12
years and the parents were the major target of the program. Therefore, the current
research was especially interesting as it investigated whether any effects of a healthy

lifestyle targeted toward an adolescent would transfer to the parent.
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Body Composition

Bio-impedance derived body composition was the designated body composition
measure for parents participating in this research. The measure was chosen as it has
previously been used with adults, and found to be a valid measure for estimating total
percent body fat (Jaffrin, 2009). Both hand held and foot scale bio-impedance
measurement apparatus was used. Results showed a transitory decrease in total percent
fat for the Standard Treatment group from 8-weeks to 6-months, and when measured by
foot scale, a significant increase in total percent body fat occurred from 8-weeks to 12-
months. In contrast, the corresponding adolescent group showed a non-significant
reduction in total percent body fat over the intervention period. Additionally, the parent
Health Coach group showed a non-significant change in total body percent fat over the
assessment period which is converse to the corresponding adolescent cohort which
reduced total body percent fat. A possible explanation for this is that body composition
measures were derived differently in the adolescent groups (Dual Energy X-Ray
Absorptiometry, DEXA), which relies on different calculations, and therefore
estimations as compared to bio-impedance, so it is difficult to draw any strong
conclusion with respect to the adolescent and parent percent fat results. In a 2006 study
by Williamson and colleagues, parents that acted as controls in an adolescent-parent
focused internet-based lifestyle study experienced a DEXA derived total body fat
increase of 0.510 kg as compared to the lifestyle group which also gained 0.360 kg at
24-months (Williamson, Walden et al., 2006). Bio-impedance results in the current
study are favorable when contrasted against Williamsons work, but caution must be

exercised in contrasting this work a differing measures and follow-up periods occurred.



269

Anthropometrical Measures

Height and weight derived BMI scores showed a non-significant change for the
Standard Treatment group but showed a significant decrease from pre- to 8-weeks for
the Health Coach group. In contrast, the adolescent groups BMI-Z scores were non-
significantly changed in the Standard Treatment group and significantly reduced in the
Health Coach group from pre- to 8-weeks and these results align with the results for
respective parent groups. This may indicate that parents in the Health Coach group
who participated as a support to their adolescent also adopted healthy lifestyle
behaviours which lead to BMI reduction. Reductions in BMI have been previously
found in lifestyle-focused behavioural programs where both parents and children
showed a 12% decrease at 6-months (Wrotniak, Epstein et al., 2004). The superior
BMI reduction in the Wrotniak study is explainable through parents being the target of
the intervention and was delivered in a paediatric obesity research clinic where only full
data sets were considered for analysis. The work of Williamson et al (2006) showed a
parental BMI decrease of 0.55kg” at 2-years for parents involved in an internet-based
healthy lifestyle intervention involving 57 overweight adolescent girls aged on average
13.2 years (Williamson, Walden et al., 2006). As to the work of Williamson and co-
workers, the current research showed a similar BMI reduction at 6-months of 0.63kg”
for the Health Coach group, however differences in follow-up periods used across the
studies makes generalisation difficult.

To further complement bio-impedance and BMI, measures of hip and waist
circumference were acquired. Waist and hip measures have been previously relied
upon to provide a rapid and reliable assessment of central adiposity (Chen, Rennie et
al., 2007). Results showed a non-significant change for the Standard Treatment group

over the assessment period. The Health Coach group showed a significantly decreased
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waist of 2% from pre- to 8-weeks and a reduction of 1.78 cm from pre- to 6-months,
similarly in the Health Coach adolescent group a significant reduction in DEXA
derived body fat was observed during the same period. Additionally, hip measurements
were significantly decreased by 1.72 ¢cm from pre- to 8-weeks and by 0.79 ¢cm from pre-
to 6-months for the Health Coach group; however these values returned to near baseline
values at 12-months. These results are consistent with BMI reductions during the same
timeframes, indicating that participation in the Health Coach intervention led to
positive initial changes in parental anthropometry. Studies detailing changes in body
circumferences for adolescent and parent cohorts could not be identified, therefore
limiting discussion on this measure. Even so, an initial reduction in waist and hip
measures for the parent Health Coach group may indicate a positive influence of the
Your Choice program as compared to Standard Treatment where waist and hip

measures were not significantly changed.

Psycho-Sociological Measures

To assess psychosocial well-being, parents completed the Impact of Weight on
Quality of Life (IWQOL) assessment tool, which measures body esteem, physical
comfort, family relations, social life and total quality of life. Results showed an
increase in physical comfort and social life in the Standard Treatment group from pre-
to 6-months and pre- to 12-months. However, there was a non-significant change to
IWQOL scores for the Health Coach group. Increased physical comfort scores as
shown in the Standard Treatment group are indicative of a better quality of life whereas
a non-significant change as shown in the Health Coach group indicates no change. The
Health Coach group had a significant change in waist and BMI measurements which

has previously shown to positively improve IWQOL scores in 1,987 adults with a mean
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age of 46.6 years from a cross-section of weight management studies (Kolotkin, Head
et al., 1997; Kolotkin, Crosby et al., 2001). However, this was not found in the present
study, possibly due to the parent not knowing their waist circumference status until
after they had completed the IWNQOL measure. Difficult to explain was the improved
physical comfort and social life scores for the Standard Treatment parent seeing they
were not a focus of the intervention, this may be a consequence of social desirability, in
which persons attempt to present themselves in more favourable light (Podsakoff &

Organ, 1986; Rodriguez, Retton et al., 1994).

Program Satisfaction Measures

During the data collection periods participants completed a consumer
satisfaction questionnaire to measure program acceptance. Satisfaction measures for
the Standard Treatment group aimed to assess the parents’ perception of the adolescent
experiences when using the fitness centre environment and its’ suitability for their
situation. The satisfaction measures for the Health Coach group aimed to assess the
parents’ perception of the Health Coach as a supportive agent and the program’s
effectiveness, this measure showed a reduction in the parents’ perception of the
program’s effectiveness over time. This could be explained by the systematic and
planned withdrawal absence of Health Coach contact (support) during the 4-months
following post-assessment, with mean scores at 6-months were M = 3.41 and at 12-
months M =3.25. Furthermore, leisure centre membership expired at 6-months for
adolescent participants which could also have influenced the decline in perception of
support from Health Coaches. Further, it is important to note that the satisfaction
measures had not been psychometrically evaluated, with this potentially limiting its’

effectiveness in such a trial. An alternative explanation for the findings is that the
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measures were not sensitive enough to detect changes in consumer satisfaction in these
programs.

As this was one of the few adolescent-focused healthy lifestyle weight
management studies which has evaluated parent and adolescent change, little
comparative research is available from which to contrast these results. Based on the
current findings it was promising that anthropometrical, psychological, and body
composition measures were either improved across some assessment periods or did not
significantly worsen decline from baseline values. These findings are of note as the
parent was not directly targeted during the Your Choice intervention, and those in the
Standard Treatment group were unlikely to receive any healthy lifestyle advice at all,
unless this occurred incidentally through attendance by their adolescent at a fitness
centre. A non-significant increase in adult weight status over the 12-month follow-up
period is especially pleasing considering the upward trend in Australia, with recent data
indicating 61% of adults as overweight or obese (OWOB) (Australian Bureau of
Statistics, 2009). Additionally, research shows that free living adults not exposed to
any intervention are likely to gain weight as compared to experimental groups over a
12-month period (Donnelly, Blair et al., 2009).

The study of the effects on parents was limited as unlike with the OWOB
adolescent cohort, Dual-energy X-ray absorptiometry (DEXA) was not used to estimate
body composition in the parent cohort. This would have enabled a clearer adolescent-
parent comparison and therefore greater understanding of parental outcomes. DEXA
measurement of the parent cohort was considered likely to be confronting for parents,
thus limiting parent involvement and cascading to limit recruitment of OWOB
adolescent participants. Even so, bio-impedance measurement has been found a

reliable and valid method of body composition evaluation among adults, and therefore
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was considered an adequate approach to evaluate change in total percent body fat in
this study.

Another measure which may have allowed a greater understanding of parental
behaviour is the Food Frequency Questionnaire (FFQ). Such a tool may have allowed a
clearer understanding of adolescent-parent dietary patterns. Previous research has
shown that parental modeling of eating behaviours leads to an increase in fruit,
vegetable and breakfast consumption (Larson, Neumark-Sztainer et al., 2007). It would
have been desirable for the adults to complete the full range of measures as the
adolescent; however access to resources and recruitment limitations restricted this.

Overall, comparison of the current study with results from other family-focused
behaviorally-based adolescent studies is limited by variations in treatment conditions,
follow-up periods, and outcome measures. Furthermore the majority of supporting
parents in the study were female (N = 53) with only three males which may also limit
generalization of the results. Even so, this study adds valuable information and
contributes to the dearth of literature evaluating parental changes in adolescent weight

management.
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CONCLUSIONS

Very few community-based adolescent-focused weight management
interventions have evaluated the effects on participating parents who undertook a
support role for their child. The results showed modest yet transitory improvements in
body composition for the Standard Treatment group and anthropometrical measures in
the Health Coach group, but did attenuate any decline in these measures across twelve
months, which is not typical of what happens in free living adults not involved in an
intervention. Further, participation in either intervention did not appear to negatively
impact the physical or psychosocial variables of the parents. This is noteworthy as
adolescent-parent discord may be accentuated when adolescent behaviour change is a
focus within a family, and that this did not lead to any adverse outcomes is important.
The information collected during this study can contribute to the development of future

parent-supported interventions in adolescent overweight and obesity.
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CHAPTER 7

SUMMARY, RECOMMENDATIONS AND CONCLUSIONS

Summary

This research program evaluated the effects of a Cognitive Behaviour Therapy
(CBT)-based healthy lifestyle weight management program on (OWOB) adolescents
delivered by Exercise Leaders in a community leisure centre setting. This study was
designed with a major focus of developing an adolescent-focussed healthy lifestyle
intervention that could be delivered by Exercise Leaders, and this is the first program
that has used Exercise Leaders as sole agents to deliver such a program. Additionally,
the multicomponent intervention was developed to test its’ feasibility in an accessible
community setting. Lastly, the intervention sought the involvement of a supporting
parent and utilised behavioural modification techniques as recommended in the

literature (Epstein, 1996; Brennan, Walkley et al., 2012a).

To complete the research program, a number of linked investigations were
undertaken. The first investigation was an evaluation of the training undertaken by
Exercise Leaders in Australia related to the principles that underpin interventions
designed to support behaviour change. This evaluation showed limited training in
behavioural modification was presented in the course and subject descriptions of
Exercise-related training programs that were available through the websites of
universities and a vocational training package. Although this study revealed very
limited behaviour modification content was included in these training programs, this in
itself does not confirm that graduates of these programs do not develop relevant skills

to support others to modify their behaviour to improve healthy living, but it does
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confirm that most training organisations do not commonly highlight nor promote this

area in their publically available information sources.

Study two sought to determine the trainability of Exercise Leaders to apply a
behaviourally-based lifestyle program to adolescents. Multiple sources of evidence
collected during this study indicate that the Exercise Leaders developed competence
and satisfaction with key features of the CBT-based approach, and this occurred as a

result of training and after delivery of the program to OWOB adolescents.

The third investigation involved OWOB adolescents and their parent’s in a
study that compared the effect of a CBT-based intervention with a standard treatment
intervention on adolescents. The primary outcome measure for this study was body
composition, with several secondary outcomes which included body mass index (BMI),
physical activity and dietary behaviour. Supplementing this data was a range of
psycho-sociological measures. Results showed improvements in body composition in
the CBT-based intervention group through to one-year after initiation of treatment as
compared to Standard Treatment which showed no significant change. The study also
demonstrated improvements in some dietary measures for adolescents in both groups,

and select psycho-sociological attribute improvements for the Health Coach group.

Study four ran concurrently with study three, which differed in the target group
(parents, not adolescents) and range of measures completed. Data obtained from the
parents showed -modest yet transitory improvements in bio-impedance-derived percent
total body fat and waist, hip and BMI measures in both groups. Additional psycho-
sociological improvements were also found in the Standard Treatment group.

Noteworthy was the finding that parents in these groups did not have significant
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adverse change in any measure of body composition, as often occurs during adult years

among people not exposed to any intervention.

As should occur with human randomised trials, generalisations should be
considered in light of participant dropout; even so participant loss during the adolescent
study was lower than what has been previously reported (Savoye, Nowicka et al.,
2011), and was statistically managed through an intention-to-treat data analysis
approach. Other limitations included the use of self-report measures which lends itself
to responses influenced by social desirability (Rodriguez, Retton et al., 1994), and the
absence of a no-treatment control which was deemed ethically-unsuitable for this study.
Strengths of the study included the use of novel delivery agents (i.e. Exercise Leaders),
randomised allocation (Shrewsbury, Nguyen et al., 2011), and the use of Dual Energy
X-Ray for body composition appraisal among the adolescent participants (Goran,

1998).

Recommendations

This study showed that trained Exercise Leaders were able to deliver a CBT-
based healthy lifestyle program with beneficial body composition outcomes, and no
detrimental psychological outcomes, to the adolescents and supporting parents. Given
that training measures showed Exercise Leaders developed competence and satisfaction
with the delivery of the Your Choice program such training may be warranted in
Exercise Leader training. Such an intervention may also be suitable for use by relevant
community-based organisations as an approach to support OWOB adolescents to

manage body composition. Further, given the success of Exercise Leaders in this
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intervention, its transfer to other allied health practitioners such as School Nurses,

Dietitians and Counsellors may be warranted.

If such a trial were considered in the future many recommendations should be
considered. Like similar trials (Lubans, Morgan et al., 2012), the current trial noted the
lack of compliance to wearing accelerometers to objectively measure physical activity
behaviour. Future research could investigate strategies or incentives to improve
monitor wearing. Incentives such as small token rewards or minimal reimbursement
could be considered for adolescents that produce full accelerometer data sets.
Alternatively, researchers could enlist mobile phone technology to gather such data, as
is the case with Kwapisz and colleagues, who have used the evolution of Smart Phones
to perform activity recognition in participants during walking, jogging and stair
climbing activities (Kwapisz, Weiss et al., 2010), but this raises significant issues
associated with privacy and would need to be carefully considered. Adolescents may
be comfortable in carrying mobile phones as opposed to conforming to accelerometer
procedures given that mobile phone usage for this age group is socially accepted, and
very high. As of 2012, 91% of Australians aged 14 to 24 were using mobile phones
(Roy Morgan Research, 2012), whereas in 2009 an estimated 841,000 children (31%)
aged 5 to 14 years had access to their own mobile phones (Australian Bureau of

Statistics, 2012).

Nutritional behaviour in the current study was evaluated by food frequency
questionnaire which some authors site as ineffective (Ludwig, Peterson et al., 2001).
Future research could again implement the use of mobile phones whereby photographs
are taken of meals and sent to researchers for analysis. Photographic techniques have
been used previously to identify nutritional quality and the social contexts of

consumption in children aged 10 to 11 years (Husby, Heitmann et al., 2009). This
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could also be a more accurate method to evaluate soft drink consumption as proved
problematic in the current research. Short message service (SMS; text messaging using
mobile phones) has been postulated for the evaluation of nutritional behaviours in
previous research where children aged 5 to 13 years where more than twice as likely to
adhere to SMS messaging (43%) to self-monitor as compared to paper diaries (19%)

(Shapiro, Bauer et al., 2008).

In the current study, leisure centre attendance was measured via swipe cards
allocated to the adolescent. However, many problems were encountered when trying to
either access or gather this information. Amongst the main problems was that
adolescents were found to have not swiped cards or the allocation of cards was not
timely. Consideration could be given to monitoring leisure centre attendance with
incentives for those to adhere to swipe card protocols, leisure centres making it harder
to bypass entry terminals, or through access to Global Positioning System (GPS) data

linked to mobile (Smart) phones.

In the effort to evaluate the sustainability of adolescent behaviour change
interventions, periodic long-term follow-up is highly desirable (Oude Luttikhuis, Baur
et al., 2009). The current study had a follow-up period of 12-months which exceeds the
timeframe of several researchers (Tsiros, Sinn et al., 2008; Evans, Franco et al., 2009;
Brennan, Walkley et al., 2012a) but may but not be sufficient enough to detect the long-
term dietary and physical activity outcomes of OWOB adolescents. Although several
promising physiological and psychological results were present at 12-months, the
effects of this intervention long-term are unknown. In the effort to evaluate the
behaviours of OWOB adolescents several years’ post-intervention, and indeed into
adulthood, future studies should be designed to accommodate the long term collection

of data. Long-term appraisal of body composition and behavioural status of OWOB
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adolescents may provide evidence of when to intervene, thus preventing these

behaviours tracking into adulthood.

CONCLUSIONS

The Your Choice program had several positive outcomes. The results show that
trained Exercise Leaders made a meaningful impact on the physical and psychological
characteristics of OWOB adolescents via the delivery of a CBT-based healthy lifestyle
program in a community setting. Overall, the data shows that adolescents involved in
the Exercise Leader-delivered Your Choice intervention experienced a significant
improvement in total percent fat to 12-months following commencement of
intervention as compared to Standard Treatment. Further, both the Exercise Leader-
delivered Your Choice intervention and the Standard Treatment intervention did not
experience an increase in total percent body fat or eating disorder pathology to 12-
months following commencement of intervention. The study makes a unique
contribution to the limited body of knowledge relating to the management of adolescent
overweight and obesity in community settings and the behavioural training required to
do so. Important information about the effectiveness and feasibility of such an
intervention in a community setting has been obtained. Such information may now be

used to design and implement comparable interventions in the future.
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