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ABSTRACT

Childhood obesity has reached epidemic proportions globally (Wang & Lobstein, 2006).
Obesity has been linked with psychopathology in adolescents seeking treatment (Zametkin,
Zoon, Klein & Munson, 2004). To avoid serious health consequences in adulthood, the high
incidence of psychopathology in this population needs to be addressed. Exercise has the
potential to improve both physical and psychological health simultaneously; however, there is
a lack of research investigating the effects of exercise upon psychopathology in obese young
people. Therefore, this thesis provides an examination of the effects of a supervised exercise
therapy intervention upon psychopathology related outcomes in obese adolescents using a
randomised controlled trial (RCT) method. The primary trial hypothesis was that exercise
therapy would lead to improvements in participants’ physical self-esteem and reductions in
psychopathology. Two qualitative studies explored obese adolescents’ experiences of
participation in an exercise therapy intervention and a further study investigated their ratings
of perceived exertion (RPE) during exercise.

The population sample consisted of 81 obese (body mass index (BMI) >2.5 SDS, adult
equivalent BMI of >30) adolescents aged between 11-16 years who had been referred to a
children’s hospital for evaluation of obesity or responded to a community advert. Participants
were randomised to exercise therapy, an equal contact exercise-placebo intervention or usual
care control. Intervention participants attended three one-to-one sessions per week, over eight-
weeks and then completed a home programme for six-weeks. Participants were interviewed at
the end of the eight-week intervention and again after the home programme. Outcomes
included self-perceptions (self-esteem), depression, affect, physical activity and BML
Repeated measures mixed analysis of covariance (controlling for baseline scores) revealed
significant differences in physical self-worth, associated measures of self-esteem and physical
activity over time in favour of the exercise therapy condition. There were no significant
differences in BMI. Findings from the qualitative studies revealed that obese adolescents were
happier than when they began the programme, expressed surprise at how much they were
capable of achieving in terms of exercise and felt empowered to continue to exercise over the
long-term. Some felt that the intervention was not long enough and many of the common
barriers to exercise typically reported by other young people, such as time, were cited at
interview. Obese adolescents reported RPE during exercise to be significantly greater for the
lower limbs compared with aerobic exertion.

This study is the first RCT to demonstrate that a brief supervised exercise therapy intervention
has the potential to significantly improve psychopathology related outcomes and increase
physical activity in obese adolescents, relative to usual care. Findings indicate that obese
children can successfully perform short intermittent bouts of structured exercise, given the
opportunity, and that physical activity can contribute to the enhancement of their
psychological and social well-being. Results also suggest that obese adolescents find
prolonged bouts of exercise fatiguing in the lower limbs particularly which underlines the
critical need for future interventions aimed at treating obesity to be aware of the importance of
assessing ratings of perceived exertion during exercise. It is hoped that this thesis will
generate additional research interest and concern about the psychopathology of young people
who are obese. In particular, raise awareness of the importance of assessing the efficacy of
obesity treatments in relation to psychopathology outcomes in future trials. It is also hoped
that the exercise therapy guidelines provided here would inform health practitioners in the
delivery of exercise therapy and highlight the potential contribution exercise therapy could
make to the treatment of childhood obesity in pragmatic environments such as the NHS.
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STRUCTURE OF THE THESIS

PURPOSE OF THE THESIS

A global epidemic of paediatric obesity has occurred in recent years, and prevalence
of obesity in young people is continuing to rise (Reilly, 2006). While the
physiological consequences of obesity are often reported, the psychological
consequences of this condition have received limited attention in the literature.
Overweight adolescents are more likely to be socially isolated, bullied and peripheral
to social networks compared to their normal weight counterparts (Morgan, Tanofsky-
Kraff, Wilfley & Yanovski, 2002). Furthermore, weight status has been consistently
associated with high depressive symptoms and suicidal ideation in obese young
people (Mellin, Neumark-Sztainer, Story, Ireland & Resnick, 2002). Collectively,
these findings have created a need for clinicians and researchers to address issues that
are related to the long-term well-being of clinically obese young people. Without
intervention, the high incidence of psychopathology amongst obese and overweight
children (Mellin et al., 2002; Puhl & Brownell, 2003; Zametkin, Zoon, Klein &
Munson, 2004) can persist into adulthood diminishing quality of life and psychosocial
health. Exercise interventions could be particularly appropriate treatments in obese
populations since they have potential to improve both physical and psychological
health simultaneously. Therefore, the purpose of this thesis was to investigate the use
of exercise therapy as a treatment intervention for obesity, with a particular focus on
psychopathologic outcomes, in obese adolescents. Adopting a qualitative method, the

thesis also provided insight into the exercise experiences of obese young people.
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CONTENT OF THE THESIS

Chapter one

Chapter one describes the scale of the obesity epidemic and examines the impact of
the disease on the physical and psychological health of obese young people. The risk
factors associated with becoming obese and the potential causes for the epidemic are

also explored.

Chapter two

Chapter two provides a critical overview of different approaches to obesity treatment
in children and adolescents. Particular attention is given to those interventions that
have included psychopathologic outcomes and/or adopted exercise as a mode for

treatment. Chapter two also describes the theory underpinning exercise therapy.

Chapter three
Chapter three describes the procedures for the main randomised controlled trial that
was undertaken to evaluate the effects of a supervised exercise therapy intervention

upon psychopathologic outcomes in obese adolescents.

Chapter four

Chapter four describes and presents the outcomes from the randomised control trial.

Chapter five

Chapter five presents a brief synopsis of the key findings from the main randomised
controlled trial. Consideration of possible mechanisms and explanations of the
findings are also offered. The main trial results are also compared with relevant

findings from previous related literature and the particular strengths and limitations of
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the study are outlined. Chapter five presents final conclusions drawn from the main

trial results.

Chapter six

Chapter six comprises two studies. Study one explored obese adolescents’ experiences
of participation in an exercise therapy intervention. Study two explored obese
adolescents’ experiences of maintaining positive health behaviours after the
intervention. Both of these qualitative studies were nested within the main randomised

controlled trial.

Chapter seven

The exercise experiences of obese adolescents in terms of perceived exertion are
explored in the study described in chapter seven. This study constituted part of the
baseline assessments of the main trial and provides further insight into the exercise

experiences of obese young people.

Chapter eight

Using evidence from the main trial, the qualitative research studies, the ratings of
perceived exertion study and personal reflections and experiences, chapter eight
presents practical suggestions regarding the implementation of exercise therapy as a

treatment for young people who are obese.
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1.0. INTRODUCTION

1.1. EPIDEMIOLOGY OF CHILDHOOD OBESITY

Childhood obesity has reached epidemic proportions globally (Wang & Lobstein, 2006).
Worldwide, over 155 million school-age children are severely overweight (British Medical
Association: BMA, 2005) with the highest rates of childhood obesity observed in developed
countries (Dehghan, Akhtar-Danesh & Merchant, 2005). The number of young people who
are overweight and obese in Britain has almost tripled in the past 20 years (Lobstein, James &
Cole, 2003) as it has in the United States (Hedley, Ogden, Johnson, Carrol, Curtin & Flegal,
2002) and accelerated notably over the past decade (Chinn & Rona, 2001). In 1996 in the UK,
9.6% of all children were obese; by 2003 this figure had risen to 13.7% (National Audit
Office: NAO, 2006). In the United States, as of 2002, approximately 30% of children were
overweight and more than 15% of children were obese (Hedley et al., 2002). Increases in
obesity amongst adolescents haQe i)een most promineht with obesity rising from 14% in boys
and 15% in girls’ aged 11-15 in 1995 to 24% and 26% respectively by 2004 (Department of
Health, 2004a). A longitudinal study (Wardle, Brodersen, Cole, Jarvis & Boniface, 2006) of
an ethnically and socio-economically diverse sample of young people in Britain confirmed
obesity trends identified from national statistics (DoH, 2004b) and further highlighted that
obesity rates are high and rising. Central obesity seems to be increasing particularly rapidly
and the notion of 'puppy fat' that disappears upon maturation must be abandoned (Wardle et
al., 2006). There is great concern locally with over 1500 children being classed as obese in
Sheffield and of those some 600 are at major risk of serious health problems (Baddeley,

2002).



1.2. IMPACT OF OBESITY ON PHYSICAL HEALTH

Childhood obesity is associated with several risk factors for later heart disease and other
chronic diseases including diabetes, respiratory disease and adult obesity as well as
orthopaedic disorders (Mei, Scanlon, Grummer-Strawn, Freedman, Yip & Trowbridge, 1998).
In addition to the increased risk of poor health in later life, obese children face immediate
health consequences. Abnormal lipid profiles, elevated blood pressure (Freedman, Dietz,
Srinivasan & Berenson, 1999) increased asthma prevalence (von Mutius, Schwartz, Neas,
Dockery & Weiss, 2001) and greater risk of type II diabetes mellitus (Fagot-Campagna,
Narayan & Imperatore, 2001) are indicative of the disease. Type II diabetes mellitus is now
the most common type of pediatric diabetes diagnosed in several pediatric diabetes centres
(Ehtisham, Barrett & Shaw, 2000). There is also evidence that children with a Body Mass
Index (BMI) over the 99™ percentile can die of sudden cardiopulmonary arrest apparently

caused by arrhythmias associated with their obesity (Styne, 1999).

1.3. IMPACT OF OBESITY ON PSYCHOSOCIAL HEALTH

While the physiological consequences of obesity are often reported, the psychopathology of
this condition has received limited attention in the literature. Overweight children have
increased odds of experiencing poor psychosocial health, low self-esteem and impaired
physical functioning (Friedlander, Larkin, Rosen, Palermo & Redline, 2003). Childhood
obesity is associated with several psychopathologic conditions such as depression, suicidal
thoughts and suicide attempts (Mellin, Neumark-Sztainer, Story, Ireland & Resnick, 2002;
Puhl & Brownell, 2003; Zametkin, Zoon, Klein & Munson, 2004). Severely obese children
and adolescents have reported similar low quality of life scores as peers diagnosed with
cancer (Schwimmer, Burwinkle & Varni, 2003). Obese children, independent of their help-
seeking status, have also reported greater negative physical self-perception than their non-
obese peers and scored lower on measures of general self-worth (Braet, Mervielde, &

Vandereycken, 1997). Obese children are often teased and are targets of bullying (Morgan,
2



Tanofsky-Kraff, Wilfley & Yanovski, 2002; Zametkin, et al., 2004). As a result many lack
self-esteem or confidence (Swallen, Reither, Haas & Meier, 2005). This can have a profound
effect on childhood psychological development (Morgan et al., 2002; Puhl & Brownell,
2003). Studies indicate that obese adolescents tend to be peripheral to social networks,
experience verbal, physical and relational bullying (withdrawing friendship, spreading
rumours or lies) (Strauss & Pollack, 2001) and are more likely to be victimised by their peers

than their normal-weight counterparts (Janssen, Craig, Boyce & Pickett, 2004).

Children from low socio-economic backgrounds have a greater risk of obesity than children in
more affluent households (Parsons, Power, Logan & Summerbell, 1999). Inequalities exist in
the consumption of fruit and vegetables, with lower consumption among children from lower
socio-economic households. Furthermore, opportunities to exercise in areas of socio-
economic deprivation might also be restricted (British Medical Association [BMA], 2005).
Although confined to data from the adult population, obesity is linked to lower educational
achievement and intelligence, lower income, and poorer job chances (Power, Lake & Cole,
1997). Such trends highlight the potential negative effect of obesity on quality of life (QoL)
and psychological health and establish an important link between childhood/adolescent

obesity and experiences in later life.

1.4. ECONOMIC COST OF OBESITY

The economic cost of obesity in England is estimated to be £2.1 billion per annum (National
Audit Office [NAQ], 2006), with the specific cost of treating obesity within the National
Health Service (NHS) in the region of £1 billion. Estimates suggest that by 2010, the total
(direct and indirect) cost to the NHS and wider economy will be around £3.6 billion (NAO,
2006). For those who are already obese, even a modest weight loss can have substantial
benefits. A 10 kg loss is associated with a 20% fall in total mortality and a 10% reduction in

total cholesterol. Estimates suggest that one million fewer obese people in the UK could lead
3



to a reduction of around 15,000 coronary heart disease cases, 34,000 fewer type II diabetes

incidences, and 99,000 fewer people with high blood pressure (Reilly & Dorosty, 1999).

1.5. OBESITY RISK FACTORS

Paediatric obesity often persists into adulthood with 50% of obese adolescents remaining
obese as adults (Steinbeck, 2001). It has been reported that the more severe and earlier the
onset of paediatric obesity, the more profound adult obesity (Schonfeld-Warden & Warden,
1997). Data from the adult population suggests a variety of factors influence individuals' risk
of becoming obese. In adults, age, sex, ethnicity and social-economic class are all cited as
being important contributing factors (DoH, 1999). Socio-economic status and ethnicity have
also been implicated as risk factors for obesity in adolescents (Parsons, Power, Logan &
Summerbell, 1999). Wardle and colleagues (2006) found that obesity rates were higher in
lower socio-economic status areas with ethnic differences evident and particularly strong
amongst black girls. Furthermore, age was also cited as an important factor; the existence of

excess adiposity at 11 was highly likely to be present later in adolescence.

Obesity has been associated with familial patterns and behavioural relationships. Several
cross-sectional (Danielzik, Czerwinski-Mast, Langnase, Dilba & Muller, 2004; Sekine,
Yamagami, Hamanishi, Handa, Saito & Nanri, 2002) and longitudinal studies (Strauss &
Knight, 1999) have demonstrated that boys are over six and a half times more likely to be
overweight or obese if both parents were obese. Similarly, girls were about seven times as
likely to be overweight or obese if both parents were obese. Keller and Stevens (1996) have
reported that children had an 80% chance of becoming obese if both parents were obese, and a
40% chance of becoming obese if one parent was obese. When neither parent was obese, the

odds were reduced to 7%.



1.6. CAUSES OF OBESITY

The rapid rise in obesity suggests that genetic factors are not the primary cause (BMA, 2005).
Rather, it has been suggested that the creation of an 'obesogenic' environment (Swinburn &
Egger, 1997) for example, an environment which encourages high-energy intake, is partially
to blame. In the UK over the past 50 years, there has been an increase in the proportion of fat
in the diet. More foods with higher fat contents are now available (Prentice & Jebb, 1995)
which has serious implications given children and adolescents appear to have a preference for
high-fat content diets (Ministry of Agriculture, Fisheries and Foods & DoH, 2000). There is
also concern that children are consuming too much sugar (BMA, 2005). Carbonated drinks,

- sweets and chocolate are the top three sources of non-milk extrinsic sugars in children’s diets
and consumption of fizzy drinks has almost doubled in the past decade with young adults now
drinking a mean of six cans each week (DoH, 2002). However, there is evidence that obesity
is not caused by overeating. Mean energy intake has declined by 20% since 1970 (Ministry of
Agriculture et al., 2000) and The National Diet and Nutrition Survey (NDNS) of young
people in Britain aged 4-18 years (Gregory et al., 2000) found that mean energy intakes were
lower than the estimated average requirement, suggesting that the rapid increase in obesity is
not exclusively a result of changes in energy intake but is at least partially attributable to a

concurrent fall in energy expenditure.

There is concern that children and adolescents are not engaging in sufficient physical activity
to achieve and retain good health (Cooper, Andersen, Wedderkopp, Page & Froberg, 2005;
Riddoch, Bo Andersen, Wedderkopp, Harro, Klasson-Heggebo & Sardinha, 2004). The DoH
“At least five a week” report (2004c) documented that only 16% of boys and 10% of girls
participated in exercise or sport on at least five days a week. Guidelines suggest all young
people aged 5-18 years should participate in physical activity of at least moderate intensity for
one hour a day (DoH, 2004c). Given that physical activity appears to decline with age

5



(Hardman & Stensel, 2003), a continued rise in child obesity appears inevitable. Television
viewing and other sedentary behaviours such as video games and internet usage are thought to
compete with physical activity (French, Story & Jeffery, 2001) and therefore contribute to a
decline in activity in adolescents. However, there is some evidence (Marshall, Gorley &
Biddle, 2006) that total media-use, and television viewing in particular, has remained stable
over the past 50 years. Despite this plateau, reallocating small amounts of sedentary time in
favour of more active behaviour has been shown to impact on energy balance and fitness
(Epstein & Roemmich, 2001a). Given that obese young people are more likely to choose
sedentary activities even when physically active alt;:rnatives are freely available (Epstein,
Smith, Vara & Rodefer, 1991; Vara & Epstein, 1993), the biggest challenge is likely to be in
engaging obese children and adolescents in physical activity in the first instance. Motivating
obese children to exercise cannot be achieved in the same way as children of normal weight
(McWhorter, Wallmann & Alpert, 2003), not only are obese children physiologically different
from children of normal weight, they have demonstrated marked emotional differences
(Sothern et al., 1999). If physical activity is to be a central construct in preventing and treating

childhood obesity, it is important that interventions are designed to address these differences.

1.7. AIMS OF RESEARCH

The high incidence of psychopathology amongst obese and overweight children (Mellin et al.,
2002; Puhl & Brownell, 2003; Zametkin et al., 2004) needs to be addressed to avoid serious
health consequences in adulthood (Mei et al., 1998). Exercise interventions could be
particularly appropriate treatments in obese populations since they have potential to improve
both physical and psychological health simultaneously. It is the purpose of this study to
investigate the use of exercise therapy as a treatment intervention for obesity with a particular

focus on psychopathology outcomes in clinically obese adolescents.



2.0. REVIEW OF LITERATURE

2.1. TREATMENT OF CHILDHOOD OBESITY

There is considerable research interest in the treatment of childhood obesity. However, the
evidence-base for quality treatment and prevention strategies is limited (Reilly & McDowell,
2003). Whilst the use of dietary restriction, physical activity, and behavioural therapy have all
been adopted as possible treatment strategies there is much debate between researchers as to
which is most effective in reducing obesity (Gately, Cooke, Butterly, Knight & Carroll,
2000). Furthermore, studies have tended to focus on the poor physical health associated with
the disease, despite childhood obesity increasing the likelihood of psychopathology,
particularly in relation to emotional and social problems (Zametkin et al., 2004). To date,
research addressing the psychopathology of childhood obesity as a primary outcome has
largely been ignored. The following chapter offers succinct critical appraisal of the current
evidence-base for childhood obesity treatment interventions that have a particular emphasis

on physical activity and/or psychopathologic outcomes.

2.12. Rationale for summaries of intervention studies for the treatment of childhood obesity

Whilst the treatment of childhood obesity is receiving growing research interest, studies often
focus on investigating physical health variables and are limited by sample size, follow-up
and/or method (Summerbell, Ashton, Campbell, Edmunds, Kelly & Waters, 2003). A recent
systematic review only included 18 studies in the final analysis and concluded that there is a
limited amount of quality data on the components of programmes to treat childhood obesity
(Summerbell et al., 2003). Studies reviewed here in Table 2.1 have been selected based on the
criteria outline by the Cochrane Library systematic review (2003) and/or their relevance to the

treatment of obesity related psychopathology.
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2.2. EXERCISE & PHYSICAL ACTIVITY INTERVENTIONS FOR THE TREATMENT

OF CHILDHOOD OBESITY

The health benefits of a physically active lifestyle are well documented (Chakravarthy, Joyner
& Booth, 2002). In the adult population, regular activity of even moderate intensity is related
to a reduced incidence of type II diabetes mellitus, obesity, cardiovascular disease, many
types of cancer, and osteoporosis (DoH, 2004). Several studies have reported a positive
association between exercise and physiological outcomes in the obese popuiation (Marks,
Ward, Morris, Castellani & Rippe, 1995; Saris, 1993; Schwingshandl, Sudi, Eibl, Wallner &
Brokenstein, 1999) and there is some limited evidence that physical activity has a positive
influence on reducing cardiovascular disease (CVD) risk in youth (Biddle, Gorley & Stensel,
2004). Although weight loss directly attributable to increased physical activity is small,
physical activity further enhances negative energy balance and might preserve fat-free mass
usually lost during dietary restriction (Sothern, Schumacher, von Almen, Carlisle & Udall,
1999). In addition, increasing the energy expenditure of obese children through physical
activity could facilitate weight change and positively impact on mental health (Watviden,

Brownell & Foster, 2002)

2.21. Treatment intervention designs

Interventions for prevention and treatment of childhood obesity typically target increases in
physical activity (Reilly & McDowell, 2003). However, evidence for-the most effective types
of exercise programme for improving and altering body composition in obese
children/adolescents is limited (Maziekas & LeMura, 2003). Moreover, given that physical
activity in children is declining (DoH, 2004) and obese children have shown to be
significantly less physically active than their non-obese counterparts (Page, Cooper,
Stamatakis, Foster, Crowne & Sabin, 2005), strategies that engage obese children and

adolescents in physical activity are warranted. A recent meta-analysis reported that over 135
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studies, of varying design, have adopted exercise as a method of treatment for child obesity
(Maziekas & LeMura, 2003). However, authors concluded that a large proportion of these
studies were limited by their design. A lack of follow-up measurement, poor retention rates
and/or a lack of control for confounding variables such as dietary changes or illness were
cited as design flaws (Maziekas & LeMura, 2003). These conclusions have been substantiated
with authors indicating that few treatment randomised control trials (RCT's) exist that are of
high quality, with most employing interventions that are unlikely to be generalisable (Reilly,

2006).

Childhood obesity treatment trials involving exercise have been predominantly aerobic in
nature and have tended to focus on modifying body composition variables as their main
objective (Epstein et al., 1985b; Epstein et al., 1990; Gutin et al., 1999). A range of modalities
have been adopted including rowing, treadmill walking, cycling and physical activity-based
games (LeMura & Maziekas, 2002). Exercise treatment programmes have differed markedly
in method. Interventions have ranged from three to 30 weeks in length, between 20 and 60
minutes per session and have required participants to attend between one and in some cases
seven sessions per week (Maziekas & LeMura, 2003). The diverse nature of previous
exercise-based treatment interventions inhibits replication and makes it difficult to determine
precisely which aspect of the intervention influenced obesity status or associated study

outcomes.

The most favourable alterations in body composition appear to be associated with low-
intensity, long duration sessions and longer training periods (Reybrouck, Vinckx, Van den
Berghe & Vanderschueren-Lodeweyckx, 1990; Sothern et al., 1999), which might be
explained through increases in self-efficacy and physical self-worth, although this is often

omitted as an outcome measure. There is also evidence of success where aerobic training is
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combined with high repetition resistance training (Schwingshandl et al., 1999) suggesting that
future interventions could offer a range of modalities during treatment to facilitate weight
change and furthermore encourage adherence. Information is also lacking as to the precise
effects of exercise or physical activity on the psychopathology of obese children who
participate in treatment programmes. Furthermore, there are few controlled trials that solely
use exercise as a treatment method (Summerbell et al., 2003). Instead, studies have tended to
combine exercise with other modes such as diet and behavioural therapies, making it difficult
to assess the precise impact of exercise as a treatment for the physical and psychopathological

consequences of obesity.

2.23. Exercise as a stand-alone treatment

Of the studies (N=5) that have investigated exercise as a sole treatment for childhood obesity,
four took place in the United States of America (USA) and were conducted by the same
research group. The other study was conducted in Austria (Schwingshandl et al., 1999)
making generalisations across different ethnic and cultural populations difficult. Furthermore,
the participants in these studies were predominately White and from middle to upper socio-
economic groups. Given that there is a strong association between ethnicity, socio-economic
factors, and obesity with lower socio-economic groups being most affected (Zhang & Wang,
2004), research with obese children from a diverse socio-economic and ethnically diverse
background is required. Although somewhat dated, the research from the Epstein research
group has indicated that lifestyle exercise interventions might be more beneficial for weight
loss compared with aerobic exercise. Epstein and colleagues offered no comment on reasons
why this might be the case, but it seems likely that lifestyle exercise could offer less in the
way of participation barriers than aerobic exercise or sport, namely facilities and equipment.
This is particularly important given that opportunities to exercise in areas of socio-economic

deprivation might also be limited (BMA, 2005).
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The limited evidence available indicates that exercise has some benefit and reduces the risks
of metabolic and cardiovascular complications in obese children, even in the absence of
dietary intervention (Ferguson, Gutin, Owens, Barbeau, Tracy & Litaker, 1999). However few
(N=3) studies have examined the effects of exercise on the psychopathology of obese
children, which has been demonstrated to be a worrying health consequence associated with
obesity in this population. Given the impact of obesity on psychopathologic outcomes in
obese youngsters (Morgan et al., 2002; Zametkin, et al., 2004) and the potential of exercise to
ameliorate psychopathology (Biddle, Cavill & Sallis, 1998) further quality-controlled

investigations involving exercise would make a useful contribution to the field.

2.24. Long-term success of treatment interventions

Frequently, studies (see Table 1; Epstein, et al., 1984; 1985a; 1985b; 1995; Hills & Parker
1988; Rocchini, 1988) including camp-based programmes (Gately et al., 2000; 2005), have
demonstrated some success in reducing body weight after the initial intervention period
(Epstein et al., 1985), but participant weight loss is not maintained at follow-up in most
studies. Perhaps one of the biggest stumbling blocks in achieving long-term success with the
child obese population is the duration of physical activity that is often expected of them.
Gutin and colleagues (1999) commented that previous exercise interventions have often
required obese children to be exposed to a substantial dose of physical training. This could be
a daunting task for reportedly sedentary children (Cooper, Andersen, Weddefkopp, Page &
Froberg, 2005), and is therefore unlikely to be enjoyable. There is also evidence that children
who are obese choose not to take part in physical activity because of low actual and/or
perceived physical competence (Okely, Booth & Patterson, 2001). Early positive physical
activity experiences might predispose individuals to enjoy physical activity in later years and
could therefore be seen as central to an individual’s future behaviour. For the obese child,

who typically has limited aerobic and anaerobic capabilities (Reilly, 2006) as well as low
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body esteem and self-concept, low intensity, intermittent exercise could be sustainable and

facilitate a longer-term adherence to exercise (Gately et al., 2000).

2.25. Exercise interventions and psychopathology of obesity

Physical activity can contribute to the enhancement of psychological and social well-being
(Biddle et al., 1998). Exercise enhances mood, self-concept, self-esteem (Biddle & Mutrie,
2001; Brandon & Loftin, 1991) and quality of life (QoL) (Paffenbarger, Lee & Leung, 1994;
Stephens, 1998). However, the impact of physical exercise on the psychopathologic
conditions reported in obese children has largely been ignored in randomised controlled
research (Summerbell et al., 2003). There is however preliminary evidence from non-
randomised physical activity trials (Stella, Vilar, Lacroix, Fisberg, Santos & Mello, 2005) and
camp-based studies (Barton et al., 2004; Gately et al., 2000 & 2005; Walker, et al., 2003) that
indicate participation in exercise programmes can influence dimensions of psychological
health in obese children. Given the high prevalence of psychopathology (Mellin et al., 2002)
and lack of data regarding the impact of treatment interventions on obese children's
psychosocial health, a detailed critique of these non-randomised, pre to post studies, is

warranted here.

Stella and colleagues (2005) investigated the role of different physical activity programmes to
reduce anxiety and depression inventory scores in obese adolescent girls. The sample
consisted of 40 female (mean age 16 years) adolescents with a BMI above 95% percentile
who had volunteered for the study. Details of socio-economic status and ethnicity of
participants are not reported, although it is assumed that all participants were Brazilian due to
the location of the study. Symptoms of depression and trait-state anxiety were recorded before
and after the 12-week intervention. Participants were selected to attend one of four conditions:
aerobic training, anaerobic training, leisure activities or control. The method of allocation to

groups was not stated. Participants allocated aerobic activity or anaerobic interval training,
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exercised on a cycle ergometer for 40-minute, 50-minute and 60-minute sessions during the
first, second and third months respectively. Exercise intensity during these sessions was based
on anaerobic ventilatory threshold data. Leisure physical activities included games and
exercises, with participants attending weekly sessions lasting 60-min at a sports centre. The
aim of the leisure activity was to encourage participants to practice a new habit of physical
activity not characterised as specific training. The control group were interviewed by a

nutritionist every week, but did not take part in leisure or training activities.

In terms of psychopathology, only the aerobic exercise group showed significant reductions in
depressive symptoms. However, the scale employed (Beck Depression Inventory, 1961) was
principally designed for use with adults. Instead a child specific scale such as the Children's
Depression Invéntory (CDIL Kovacs, 1992), which has received support as a screening tool for
depressive disorders in children and adolescents (Timbremont, Braet, & Dreessen, 2004),
might have been more appropriate. Stella et al., (2005) found no difference between
intervention groups for exercise trait-state indices, whereas the control group reported
significant reductions in trait anxiety. The authors suggest that the reduction in trait anxiety
could be explained by the professional attention received for the nutrition element of the
study. Stella and colleagues go on to argue that attention in itself might reduce social isolation
and improve emotional states among overweight young people. Therefore it might be
important for future studies to control for the affect of attention. Moreover, it is unclear from
the method whether all groups received professional assistance and attention from a
nutritionist Weakening the ability to generalise the findings. The positive effects of aerobic
exercise on depression reported in the study are consistent with previous research supporting
the anti-depressive effect of exercise (Nabkasorn et al., 2006). However, the aerobic training
method Stella et al., (2005) adopted was lengthy and uni-mode. It is unlikely that for obese

children, who tend both to be sedentary and have had poor experiences with exercise, this
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type of intervention would be enjoyable or sustainable. Instead, obese children and
adolescents might be more amenable to smaller increases in physical activity (Reilly, 2006).
Stella and colleagues (2005) did not report attendance, adherence or aerobic output data
during sessions or information concerning the nutritional arm of the study, making it difficult
to determine the usefulness of the intervention. Information that describes participant
engagement is particularly important given that one of the challenges in the treatment and
consequences of obesity is poor compliance. Future studies might wish to address these
shortfalls and in particular include a qualitative element to gain incite into the exercise
experiences of obese children, for researchers and practitioners to be better placed to design

successful interventions.

2.26. Evidence of psychopathology treatment from US and UK residential weight-loss camps
Adopting a pre to post method, Gately and colleagues (2000) investigated the effects of an
eight-week diet, exercise and educational residential weight-loss camp on body composition,
aerobic performance and psychometric variables in obese children. In total 194 children (64
boys and 130 girls, mean age 12.6 years) from high socio-economic status families enrolled at
a USA summer weight-loss camp. Follow-up was completed on the 102 children (38 boys and
64 girls, mean age 13.6 years) who returned one year later. The camp programme
(Massachusetts, USA) utilised structured fun-based skill learning physical activities, moderate
dietary restriction and behaviour modification and aimed to reduce body mass and promote
the maintenance of the reduction in body mass using an alternative to standard exercise
prescription. The 8-week intervention produced significant reductions in mean body mass,
BMI and waist circumference post intervention. Significant improvements in body esteem,
body cathexis and self -concept were reported but these data were limited to a sub-group
(N=40) of girls. No evidence for the psychological impact of the camp on the male camp
participants was available, limiting the generalisability of the findings. Furthermore,

appropriate measures of physical self-competence such as the Physical Self-Perception Profile
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(Fox & Corbin, 1984) might have been useful here given the skill-based physical activity
method adopted as the camp intervention. Improvements in psychometric variables were
greater during the second four-weeks of the eight-week camp programme. This could be
explained by an increase in task-specific self-efficacy (although this was not measured) but
might also be explained by the probable attention effects of a residential camp-based design,
however there was no effort to control for this in the study. Although these findings suggest
that the use of a structured fun-based skill learning programme might be successful in
changing body composition and psychosocial outcomes in adolescents who are obese, these
findings though should be interpreted in light of several limitations: First, the non-randomised
method and failure to control for attention factors certainly reduces the ability to generalise
from the study; second, the population sample was drawn from high socioeconomic status
families from the USA and might have limited applicability to obese children in the UK; and
third, analysis of the impact of the camp on psychosocial factors was limited to a selected
group of 40 girls and there was no mention of baseline psychopathology variables for the
camp population as a whole, weakening any generalisations that are made. While this study
provides data on the potential association between exercise participation and psychopathology
related outcomes, further research is required to determine the wider impact of camp-based
programmes and in particular their effect on psychopathology outcomes in obese adolescents

using RCT methodologies.

Several studies (Barton et al., 2004; Gately et al, 2005; Walker et al., 2003) use data collected
from a rolling residential weight-loss camp-based in the UK. A brief overview of the camp is
provided below with results and an appropriate critique presented for each study. The UK-
based residential weight-loss camp held at Leeds Metropolitan University offers camp
attendees a programme of physical activity, diet and education over six-weeks. Campers

participate in six one-hour fun-based, skill enhancing physical activity sessions per day.

25



Campers also attend weekly nutrition, lifestyle and discussion sessions. All sessions included
instruction and discussion of self-monitoring, goal setting, problem solving, cognitive
restructuring, stimulus control and ways to support structures post-camp. Daily energy
expenditure is controlled. Campers are divided into single sex groups. Parents are encouraged
to attend seminars and spend time at the camp and were provided with an information booklet

at the beginning of the camp (Gately & Cooke, 2003).

The first report (Walker et al., 2003) to focus on the effects of residential camps on
psychopathology in obese adolescents concentrated on change in body image (Phillips & Hill,
1998), self-esteem (Fox & Corbin, 1984), and worries in attending a residential weight-loss
camp (Wadden, Brown & Foster, 1991). Data from camp attendees were compared with a
non-intervention control group of lean adolescents. Findings indicated that obese adolescents
lost 5.6 kg, reduced their BMI by 2.1 kg/m?, and BMI standard deviation score (SDS) by 0.28,
while comparison children gained weight. Body shape dissatisfaction decreased significantly
and self-esteem increased significantly on measures of global self-worth, athletic competence,
and physical appearance, in the camp attendees. This improvement took place without any
exacerbation of existing worries about appearance or weight. While obese adolescents had
lower self-worth and greater body dissatisfaction compared with the comparison children at
the start of the camp, the intervention improved their psychological state. However, weight
loss was positively associated with psychological improvement, which has been shown to be
fragile in adult populations (Tinker & Tucker, 1997) and requires further investigation with
obese adolescents. There are some study-specific limitations that are worthy of brief comment
here. The attention effects of camp-based interventions remain a methodological issue as they
were nbt controlled in this study. It is also not clear which aspects of the camp-based
programme were responsible for the psychological improvement. Furthermore, the camp did

not include a specific and structured psychological intervention, which further supports the
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notion that attention alone might be sufficient to elicit psychological change in obese
individuals with low levels of self-esteem (Friedlander et al., 2003). This suggestion receives
support from Holt and colleagues (2005) who investigated the perceptions of children who
attended this weight-loss camp. Support from peers and staff was cited as being important
aspects of the camp suggesting that camp attendees valued the attention they received.
Finally, the longevity of the change in psychological variables is unknown and future studies

that include longer follow-up periods are needed.

The second report (Barton et al., 2004) from the Leeds residential camp concerning
psychopathology outcomes investigated how obese adolescents think about themselves in
terms of exercise, eating, and appearance and whether these cognitions change over the course
of the residential weight loss camp. Assessments of body mass, stature, self-esteem and a
sentence-completion test eliciting thoughts and beliefs about exercise, eating, and appearance
were completed before and after camp and were compared with a single assessment of 20
normal-weight adolescents. Results showed that the obese adolescents lost 5.7 kg and reduced
their BMI SDS by 0.25. Camp residence was associated with a significant reduction in
negative automatic thoughts and a significant increase in positive exercise and appearance
thoughts. Obese adolescents not only lost weight, but they improved their self-representation,
specifically their automatic thoughts about exercise and appearance. Including BMI SDS
change as a covariate took away all main interaction effects of time, showing that cognitive
change was largely accounted for by the reduction in weight highlighting once more the

potential danger of focusing on weight-loss during intervention programmes (Tinker &

Tucker, 1997).

Most recently, Gately et al., (2005) evaluated the outcomes of the first four years of their UK

weight-loss camp, through anthropometry, physical state, self-esteem, and sports skills. A
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total of 185 overweight children (mean age: 13.9 years) enrolled in one of four consecutive
programmes between 1999 and 2002 (intervention group) were compared with 94 children of
similar age who were not camp attendees (38 overweight children and 56 normal-weight
children). Campers, who stayed for a mean of 29 days, IOSt 6.0 kg, reduced their BMI by 2.4
units, and reduced their BMI SDS by 0.28. Camp attendees also showed significant
improvements in blood pressure and aerobic fitness. Most relevant to this review was the
baseline difference found in measures of self-esteem, with the campers scoring lower than the
normal-weight comparison children but not the overweight comparison children. This further
confirms the incidence of psychopathology of obese children presenting for treatment
previously reported (Zeller et al., 2004). At follow-up campers improved their self-esteem,
whereas the other groups did not. There was no comment on other psychopathological
variables. Longer durations of stay were associated with greater improvements in outcomes,
highlighting the potential impact of attention effects. The results from the study suggest that
weight-loss camps adopting a similar method to that proposed by Gately and colleagues might
be an effective intervention across a range of health outcomes, although the non-randomised
design limits the strength of the conclusions drawn from this study. The authors indicated that
it was not possible to identify the most effective parts of the intervention and whilst increasing
physical activity, reducing sedentary behaviours and intakes of high-fat, energy-dense foods
were cornerstones of the camp programme, their success in achieving and maintaining a
negative energy balance could be highly dependent on non-specific factors, such as the social
environment of the camp and its residential nature. Accordingly, future studies should control

for such factors.

In summary, whilst residential weight-loss camps have the potential to positively influence
weight status (Gately et al., 2005) and increase positive exercise and appearance thoughts

(Barton et al., 2004), they have several limitations. Small sample sizes in comparison groups
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and a lack of random allocation of participants to the groups in camp-based studies make it
difficult to draw conclusions. The long-term impact of camp-based interventions on weight
status and psychosocial measures were not assessed. Providing a controlled, safe, enjoyable,
and social environment is likely to be a major contributor to positive changes in
psychopathology found in the Leeds camp-based studies. However, it is of concern that the
social dependence created during the camp referred to by Gately énd colleagues (2005) might
not be replicable during free-living, resulting in long-term negative health and social
consequences for obese individuals presenting with low self-esteem. Therefore, future studies
should seek to address such concerns. Weight-loss camps as with other psychological
treatments; (cognitive behavioural therapy, psychotherapy and/or counselling) can be
expensive, hence prohibitive. Consequently, there is much to commend other strategies (Fox,
2004). Martinsen (1993) has made a strong case for the use of exercise as therapy by
suggesting that exercise can be a low cost, self-sustaining activity once the basic skills have
been learnt. This is an important consideration when planning interventions in that exercise
could provide improvements in the overall functional ability of obese individuals and this
might be effective in changing body perceptions. Related to this, the positive relationship
between exercise and mental health could be explained through the physical signs associated
with exercise (muscle tone and weight loss) and these signs can be viewed as positive cues
towards a sense of achievement in one’s physical self. Often obese adolescents have negative
feelings about their bodies and might assume that there is very little that they can do to change
their body composition. While other types of psychological therapy (counselling) can be
useful in changing obese adolescents’ mental states, exercise has the potential to influence
their physical and psychological health simultaneously, making it a cost-effective approach to
managing obesity. Therefore, interventions that address both physical and psychological

concerns associated with obesity in children are clearly warranted.
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2.3. DIETARY INTERVENTIONS

Although it is essential that every child should have a well-balanced diet and so obtain all the
nutrients required for physical and mental growth and development (BMA, 2005), there is
little evidence that changes in diet can positively impact on psychopathology of obese
children. Results from a school-based RCT (Sahota, Rudolf, Dixey, Hill, Barth & Cade, 2001)
found that even in the presence of clinically important increases in vegetable intake, global
self-worth remained unchanged post-intervention. Nevertheless, despite dietary factors being
cited as a major cause for the obesity epidemic (Swinburn & Egger, 2002) and given dietary
components are regularly incorporated into treatment interventions, the effectiveness of such

interventions is worthy of brief comment.

A healthy and well-balanced diet with regular meals is central to maintaining a healthy body
mass and yet previous literature indicates that many children and adolescents, including those
who are overweight (Pastore, 1996), skip meals and eat more food later in the day (Dwyer et
al., 2001). Overweight children have also been reported to eat smaller breakfasts and larger
lunch compared with non-overweight children. This is important, as it has been suggested that
eating breakfast reduces fat intake and limits snacking over the remainder of the day (Dwyer
et al., 2001). Encouraging obese children to adopt regular eating habits as part of a lifestyle or

behavioural change intervention programme is therefore recommended.

Evidence that supports nutrition education alone as an intervention to treat childhood
overweight is limited (Summerbell et al., 2003). Most studies have used techniques such as
portion control and higher-density food restriction, with the traffic-light diet (Epstein, 2003)
receiving most investigation. Individualised dietary programmes have shown little success
(Becque, Katch, Rocchini, Marks & Moorehead, 1988) and most cannot be sustained under
free-living conditions (Hirsch, Hudgins, Leibel & Rosenbaum, 1998). Some years ago Epstein
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(1984) examined the effect of diet-plus-lifestyle-exercise versus diet-only and waiting-list
control over six months. Both treatment groups made significant reductions in weight status
and adiposity, compared with the control group. No comment was made on the psychological
benefits of this reported change in weight. However, at six months and 12 months follow-up,
change in weight status between the groups was not maintained. In adults, failure to maintain
weight status has been shown to impact negatively on mental well being, particular self-

esteem and self-confidence of the studies participants (Tinker & Tucker, 1997).

Several studies (DeWolfe et al., 1984; Epstein et al., 1995; Flodmark et al., 1993; Gately et
al., 2000; Golan et al., 1998a; Graves et al., 1988) have examined dietary counselling in
conjunction with behaviour modification and/or counselling and/or physical activity/exercise,
resulting both in short and long-term reductions in weight status and adiposity. Although
studies have indicated success for weight loss, to date there is no evidence that changes in diet
elicit improvement in mental health in children who are obese. Encouraging weight loss via
dietary restriction without first learning appropriate cognitive and behavioural adherence
and/or maintenance strategies, could create a cycle of weight loss - weight regain, leading to
low self-confidence as reported in the adult population (Tinker & Tucker, 1997). It is perhaps
more conducive to positive mental health to comment on diet during an intervention
programme rather than focus specifically on this issue. It could be further argued that
treatment interventions should instead concentrate on equipping individuals with the
confidence and efficacy to change negative behaviours and adopt positive new ones, such as
stressing the need to eat at regular intervals and avoid snacking (Dwyer et al., 2001).
Moreover, other aspects of the treatment programme such as increasing self-efficacy to

encourage behaviour change appear, equally, if not more important.
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2.4. BEHAVIOURAL THERAPY

Genetic factors are not the primary cause of obesity (BMA, 2005). Instead, the creation of an
'obesogenic' environment (Swinburn & Egger, 2002), combined with a reduction in habitual
physical activity (DoH, 2004) has led to the rise in obesity particularly amongst youth. It has
been established that dietary and exercise interventions as stand alone treatments for obesity
have had limited success (Summerbell et al., 2003) with dietary interventions having the
potential to create cyclical weight loss and re-gain, leading to reductions in self-confidence
(Tinker & Tucker, 1997) in a population already struggling with esteem issues (Mellin et al.,

2002; Puhl & Brownell, 2003; Zametkin et al., 2004).

There is some limited evidence that obesity is a learned disease, and that it could be possible
to reduce the prevalence by relearning (Flodmark, Lissau, Moreno, Pietrobelli & Widhalm,
2004). However, evidence for this notion has been difficult to obtain. A method that binds
together aspects of education, counselling and exercise to offer a holistic approach seems
worthwhile. In support of this view, evidence from studies (Mellin et al., 1987) that
encouraged adolescents to make successive, sustainable, small modifications in attitudes
towards diet, exercise and lifestyle is optimistic, with reference to self-esteem in particular.
The "Shapedown" programme (Mellin et al., 1987) offered a multi-disciplinary approach to
obesity treatment. Participants in the "Shapedown" (Mellin et al., 1987) intervention group
(N=37) showed significant improvement in body mass, weight-related behaviour, depression
and knowledge of weight management concepts at one-year follow-up compared with a no-
treatment control group (N=29). The "Shapedown" (Mellin et al., 1987) study introduced the
notion that the physical and mental states associated with obesity are not easily separated and

indicated that increases in self-esteem could predispose changes in weight.
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Social cognitive theory (Bandura, 1977) supports the intervention design in encouraging
participants to make small but sustainable modifications to behaviour, therefore increasing
self-efficacy; that is an individuals' belief that they can successfully perform a behaviour
(Bandura, 1986). Increases in self-efficacy might lead to long-term adoption of new healthy
behaviour patterns. It could be argued that the increase in self-esteem noted in the Shapedown
intervention group could have led to increased perceived physical competence, although this
was not directly measured. Competence motivation theory (Harter, 1978) suggests that
positive changes in perceived physical corﬁpetence are important because children's
motivation to participate in physical activity can be influenced by their actual perceived
competence. Changing an individual's perception of their ability to perform a task (task
specific self-efficacy) as posited by Bandura, (1986), may also successfully affect behavioural
outcomes. On this basis, the goal of future interventions should be to promote perceived
physical competence and task specific self-efficacy to elicit and maintain changes in actual
behaviour. Inl addition, early positive physical activity experiences have been shown to
influence individuals’ enjoyment of physical activity in later years (Booth, 2001; Corbin,
Pangrazi & Reston, 1998) therefore providing a platform of positive exercise experience

would seem beneficial.

2.5. ADHERENCE TO TREATMENT PROTOCOLS

A consistent critique of previous treatment intervention studies focusing on childhood obesity
is the poor adherence to treatment protocols (Epstein, Myers, Raynor & Saelens 1998), and
lack of pre and post-measures (LeMura & Maziekas, 2002). Most behavioural-based studies
involve prolonged intervention periods, (Brownell et al., 1983; Epstein et al., 2000; Flodmark
et al., 1993) with some interventions being as long as six months (Epstein et al., 1989).
Adopting a lengthy programme of change that includes an exercise component might be
overly daunting for obese children who are typically sedentary, with low self-esteem and

impaired physical functioning (Friedlander et al., 2003). Where behaviour therapy
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interventions are designed to facilitate the adoption of new behaviours, the duration of such
interventions could be pivotal to their success. Senediak and Spence (1985) assessed the
effects of rapid (eight sessions in four weeks) or gradual (eight sessions over 15 weeks)
behavioural treatment versus a non-specific control condition and a wait-list control group.
Results (26-week follow-up) indicated a change in terms of weight for those in the gradual
behavioural group compared to the rapid group. However, this evidence is over 20 years old
and more up-to-date evidence is now required to confirm whether the length of intervention is
important. Maziekas and Lemura (2003) reported that in terms of changes in body
compbsition the longer the intervention, the more positive the results. However, it could be
argued that this might create too much dependence, thereby creating a culture where obese
individuals become serial intervention attendees. It appears important that interventions are
designed in such a way that they equip individuals with the necessary skills and efficacy to

maintain changes to behaviour long after the intervention period.

Studies have suggested that behavioural counselling as part of interventions can produce
successful results in terms of weight loss (Epstein et al., 2000; Mellin et al., 1987). There is
also evidence that cardiovascular fitness can improve without concurrent reductions in
weight. This could be important for health in terms of cardiac risk and implies that it might be
more beneficial to be fitter and not necessarily thinner (Nassis, Psarra & Sidossis, 2005).
Ultimately, the addition of the behavioural techniques such as; contingency contracting, self-
monitoring, praise, and stimulus control, to nutrition education and exercise appears to be
successful, but only in the short-term (Summerbell et al., 2003). Moreover, it is unknown if
these results impact an individual’s physical self-efficacy and physical self-esteem, and

positively affect the psychopathology associated with obesity.
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2.6. POTENTIAL ISSUES WITH TREATMENT INTERVENTIONS

Child obesity treatment/prevention programmes and untested health education messages have
the potential to stigmatise participants (Latner & Stunkard, 2003), and perpetuate the beliefs
that overweight/obese people are ‘weak-willed, ugly and awkward’ and ‘gluttonous, lazy, bad,
weak, stupid, worthless and lacking in self control’ (Hill & Silver, 1995; Wardle & Cooke,
2005). Highlighting the problem of being overweight in prevention programmes aimed at
young people is likely to have adverse effects. Potentially making children more sensitive
about their weight and self-perceived lack of athletic ability (O’Dea, 2006), which could mean
they are less likely to participate in physical activity (Shaw & Kemeny, 1989). Studies of
barriers to physical activity among adolescents (O’Dea, 2006; Shaw & Kemeny, 1989) clearly
identify body consciousness, lack of privacy in changing rooms and physically revealing
sports uniforms as major barriers, particularly among girls. Coercing unwilling, body
conscious, . verweight children into sport or physical activity is likely to exacerbate these
problems and further reduce their participation in physical activity. Conversely, involving
children in physical activities that they enjoy is likely to boost their feelings about thémselves,
social interactions and friendships (Strauss & Pollack, 2000), which promote the evidence-

based philosophy that fat children can be fit and healthy (Blair, 2003).

2.7. POTENTIAL THEORETICAL UNDERPINNINGS OF TREATMENT

Evidence suggests previous therapy interventions (Epstein et al 2000; Flodmark et. al, 1993;
Israel et. al, 1994; Mellin et. al, 1987; Sothern, Schumacher, von Almen, Carlisle & Udall,
2002) in obese children are based on established paradigms such as social cognitive theory
(Bandura, 1986). Techniques commonly employed in these treatment programmes are; self-
monitoring of diet and physical activity (Epstein et al., 1990), problem solving (Epstein et al.,
2000), stimulus control (Flodmark et al., 1993), cognitive restructuring (Graves et al., 1988),
goal setting (Israel et al., 1994), modelling (Deforche, De Bourdeaudhuij, Tanghe, Hills &

Debode, 2004) and mastery (Epstein, McKenzie, Valoski, Klein & Wing, 1994). However,
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studies often fail to provide a complete description of methods making comprehension and

replication of their intervention difficult.

In the adult population, a variety of paradigms, including the theory of planned behaviour
(TPB) (Azjen, 2002) and social cognitive theory (SCT) (Bandura, 1986), have been used to
investigate physical activity behaviour. Whilst there is some evidence of these theories being
applied to predict children's participation in physical activity (Strauss, Rodzilsky, Burack &
Colin, 2001) to date, very little research has concentrated on obese children or adolescents.
According to TPB, intention is considered to be the strongest predictor of behaviour, with
intentions mediated by attitudes, social influences and self-efficacy. To develop interventions
aimed at increasing physical activity levels in obese children, a theoretical approach or
strategy that addresses attitudes, social influences and self-efficacy appears warranted. In
addition, due to the lack of methodological detail reported for previous studies an intervention
that follows a structured repeatable programme is necessary. One such model is the

transtheoretical model (TTM) (Prochaska & DiClemente, 1983).

2.71. The transtheoretical model of behaviour change

The TTM (Prochaska & DiClemente, 1983; Prochaska, DiClemente & Norcross, 1992;
Prochaska & Velicer, 1997) describes how people modify problem behaviours or acquire
positive new ones. The TTM determines behaviour change as a process rather than a single
event and offers practical suggestions for how individuals can change behaviour (Prochaska &
DiClemente, 1983). Although the TTM was originally designed to aid the cessation of
negative behaviours such as smoking (Prochaska & DiClemente, 1983), there is support for
the use of the TTM as a tool to increase exercise adoption and adherence in adults (Marcus et
al., 1992; Marshall & Biddle, 2001; Nigg & Courneya, 1998; Prochaska & Marcus, 1994;
Woods, Mutrie, & Scott, 2002). However, research is required with adolescents. The TTM

consists of five constructs: stages of change, processes of change, decisional balance,
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temptation and self-efficacy (Prochaska & DiClemente, 1983). Each construct is discussed

briefly in section 2.72 to 2.75.

2.72. Stages of change

The stages of change construct of the TTM have received the most research attention (Reed et
al., 1997). The stages of change (SOC) represent ordered categories along a continuum of
motivational readiness to change (Prochaska & Velicer, 1997). The TTM interprets change as
a process involving progress through a series of five stages; pre-contemplation,
contemplation, preparation, action and maintenance (Prochaska & Velicer, 1997).
Precontemplation: During this stage individuals are not intending to take action to change
behaviour patterns in the foreseeable future, usually measured as the next six months.
Contemplation: Individuals are intending to change in the next six months. They become
more aware of the positive side of changing but are also very aware of the negative aspects.
The balance between the costs and benefits of changing can be a very difficult phase to
resolve often-producing apathy for the task. Preparation: the individual is intending to take
action in the immediate future, usually measured as the next month. They have typically taken
some significant action in the past year. Action: Individual has made specific overt
modifications in their lifestyles within the past six months. Since action is observable,
behaviour change often has been equated with action. However, in TTM action is only one of
five stages. Not all modifications of behaviour count as action in this model. Maintenance:
Involves the individual working to prevent any form of relapse and increasingly they grow
more confident that they can continue their change. Transitions between the stages of change
are effected by a set of independent variables known as the processes of change (Prochaska &

DiClemente, 1983).
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2.73. Processes of change

The processes of change could provide important guides for intervention programmes as they
offer a structured method, which might facilitate behaviour change and help individuals move
towards the action and maintenance stage of the TTM. The first five processes are classified
as experiential processes (Prochaska & DiClemente, 1983) and include: consciousness
raising, dramatic relief, environmental re-evaluation, social liberation and self re-evaluation.
These processes are adopted primarily in the early stage transitions. The last five processes
are labelled behavioural processes and are used primarily for later stage transitions. These
include; stimulus control, helping relationships, counter conditioning, reinforcement
management and self-liberation. The processes of change are summarised in Table 2.2. To
determine the changes in an individual's behaviour, the TTM includes measures that are
sensitive to progress through all stages (Velicer, Rossi, Prochaska & DiClemente, 1996).
These constructs include decisional balance (advantages and disadvantages of behaviour

change) and self-efficacy.

2.74. Decisional balance: advantages and disadvantages of change

Decisional Balance can be seen as a useful predictor in the movement between stages within
the TTM (Velicer, DiClemente, Prochaska & Brandenburg, 1985). An individual’s evaluation
of the benefits and costs of a particular behaviour has been identified as a critical component
in the modification of problem behaviours and is particularly useful for evaluating an
individual's progress in moving from pre-contemplation to contemplation (Rossi et al., 2001).
Decision-making is often conceptualised by a decisional grid, table or balance sheet. The
balance between the pros and cons has been shown to vary depending on the stage of change.
Prochaska et al., (1994) demonstrated that for 12 different problem behaviours, including
weight control, relating the advantages and disadvantages of decision making to the SOC

resulted in highly predictable patterns.
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Table 2.2. Processes of change (Prochaska & DiClemente, 1983).

Process Definition

Consciousness  Efforts by the individual to seek new information and to

Raising gain understanding and feed-back about the problem
behaviour.

Dramatic Experiencing and expressing feelings about the problem

Relief behaviour.
=
]
S

Environmental Consideration and assessment of how the problem =

Re-evaluation  behaviour affects the physical and social environment. 2
&0

Social Awareness, availability, and acceptance by the

Liberation individual of alternative, problem-free lifestyles.

Self-Re- Emotional and cognitive reappraisal of values by the

evaluation individual with respect to the problem behaviour.

Stimulus Control of situations and other causes, which trigger the

Control problem behaviour.

Helping Trusting, accepting, and utilizing the support of caring

Relationships  others during attempts to change the problem behaviour.

4 7

Counter- Substitution of alternatives for the problem behaviour. g

conditioning §'
£
H
£

Reinforcement Rewarding one-self or being rewarded by others for
Management  making changes.

Self- Choice and commitment to change the problem
Liberation behaviour, including belief in the ability to change.
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Results also showed that without exception, the cons of changing the behaviour outweighed
the pros for participants who were in the pre-contemplation stage. The opposite was true for
participants in the action stage in 11 of the 12 behaviours, suggesting that to move
successfully from pre-contemplation to contemplation, requires an individual to increase the
number of pros for changing a particular behaviour. This idea supports the notion of
designing interventions that increase the pros of changing such as creating a positive
experience of behaviour. One way in which this might be achieved is through increasing an

individual's self-efficacy, in particularktask specific self-efficacy.

2.75. Self-efficacy

Self-efficacy is the situation-specific confidence to overcome a high-risk circumstance
without relapse into an unhealthy habit (Bandura, 1992). These efficacy expectations can be
thought of as both outcome and personal expectations (Bandura, 1977). The outcome efficacy
expectations consist of the belief that certain behaviours will lead to certain outcomes (‘if I
exercise more I'll loose weight'). The personal efficacy expectations consist of the belief that
one can successfully perform those behaviours ('T am certain that I am able to exercise more').
Personal qualities, social factors, and past experience, all contribute to determining an
individual's self-efficacy (Schunk, 1991). For example, if an obese child has a negative
experience of physical education during school, they will be less likely to participate in
physical activity during their spare time, as their self-efficacy for the task will be low.

| Conversely, creating an environment that offers a positive experience of activity could
increase an individual's desire to become physically active. Previous studies have showed that
self-efficacy is an important determinant of physical activity in children (Reynolds et al.,
1990; Sallis et al., 1992). Given that obese children are less confident in their ability to
overcome barriers than their non-obese counterparts (Trost, Kerr, Ward & Pate, 2001)
strategies to increase levels of Self-efﬁcacy amongst the obese adolescent population are

warranted. There are a number of ways in which self-efficacy might be enhanced; Bandura,
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(1977) identified past mastery experiences, vicarious experiences (modelling) goal setting and
positive effective communication (verbal persuasion). It appears important that these sources
of impact self-efficacy are incorporated into future intervention programmes for the treatment

of childhood obesity.

2.8. PARENTAL INVOLVEMENT IN THE TREATMENT OF CHILDHOOD OBESITY

Research has indicated a strong link between pareﬁtal obesity and the likelihood that their
children will also be obese (Goran, 2001, Keller & Stevens, 1996). Clinical interventions that
have focused on this association have produced some positive results (Coates, Killen, &
Slinkard, 1982; Flodmark et al., 1993; Golan, Weizman, Apter & Fainaru, 1998b). A review
of family-based interventions suggests children younger than 13 years consistently
demonstrated significant reductions in weight status or adiposity, suggesting that the older
adolescent population may require a different approach (Berry et al., 2004). This is supported
by several behaviour therapy studies (Golan et al., 1998a; Israel, Guile, Baker & Silverman,
1994). In a very early study, Brownell et al., (1983) demonstrated that when mother and child
attended sessions separately, greater decreases in weight compared with mother-child together
were achieved. These findings were based on a sample of 12-16 year old obese adolescents.
However, as only 12 participants (Brownell et al., 1983) were included in the final analysis,
the results should be generalised with some caution. Despite the small sample size, the study
nevertheless highlighted some notable points concerning the role of the family in intervention
studies. Furthermore, Brownell and colleagues (1983) reported that when the mothers were
involved in the counselling sessions at the same time as the child, neither child or mother
wanted to speak in negative terms, which limited discussion of sensitive issues surrounding
weight. This could be explained by early developmental (Erikson, 1950) psychology, which
posits that adolescents face the difficult task of seeking independence from parents upon
whom they are financially and emotionally dependent. Too much independence might create a

disruptive aggressive reaction due to lack of structure, and too much parental support may not
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give the child the necessary sense of responsibility. Therefore, it is reasonable to suggest that

any positive results in family based approaches might be limited to younger aged children.

2.9. BARRIERS TO PHYSICAL ACTIVITY

Given that the role of physical activity in the maintenance of weight loss is important
(Tremblay, Doucet & Imbeault, 1999), motivating obese children and adolescents to adhere to
physical activity is essential. Adolescents who develop a habit of participating in physical
activity are more likely to remain active as adults (Vanreusel, 1997) and since the transition
from adolescence to adulthood marks a striking age-related decline in physical activity (Sallis,
2000); encouraging adherence to exercise/physical activity during adolescence appears critical
(Tammelin, Ndyh4, Laitinen, Rintaméki & Jirvelin, 2003). To facilitate exercise adherence,
understanding why obese young people are reluctant to be physically active could be of value.
Indeed, the failure of many adult physical activity promotion efforts could be due to the lack
of identification of psychosocial determinants of physical activity, resulting in inappropriate
programme content and strategies (Reynolds et al., 1990). A recent systematic review
(Brunton et al., 2003) reported that barriers to physical activity in children could be attributed
to one of three underlying themes: preferences and priorities (a preference for doing other
things and a lack of spare time); family life and parenfal support (parents lack of current
participation in, or enthusiasm for, sports and exercise) and restricted access to opportunities
for participation in sport or exercise (cost, particularly for children from families with a low
income, distance, particular foy children from rural areas and lack of facilities). The same
systematic review also examined children’s views about what might help them to take part in
physical activity. Themes included: a choice of sporting and exercise opportunities, physical
activity as a means to having fun and spending time with friends, a sense of belonging to a
team and enjoyment of competitiveness, (for those children already engaged in sporting
activity) and having the opportunity to do things with other family members. Whilst physical

activity interventions with obese children might not have the capacity to influence the
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children's daily living environment directly, it appears important that the design of such
programmes take into account factors such as ‘choice of sporting and exercise opportunities’
and 'encouraging physical activity as a means to having fun' if they are to promote long-term

adherence to physical activity.

2.10. THE PRESENT STUDY

While there continues to be considerable research interest in childhood obesity, there is a
paucity of reliable empirical research on how to tackle the problem (Gately et al., 2000).
Several intervention methods (dietary restriction, exercise and/or lifestyle counselling,
behavioural modification) have been investigated but most appear unsuccessful over time
(Summerbell et al., 2003). Current evidence is predominantly drawn from clinically based
research in the United States, often with small sample sizes (n < 50) and involving motivated,
predominately white middle class families (Summerbell et al., 2003) making it difficult to
generalise the findings across a range of socio-economic populations. Studies have tended to
focus on physical health consequences associated with the disease, despite obese children
being at high risk for emotional and social problems (Mellin, Neumark-Sztainer, Story,
Ireland & Resnick, 2002; Puhl & Brownell, 2003; Zametkin et al.,2004). To date, little
research that has focused on investigating the psychosocial aspects of obesity in children and
young people has taken place in the UK (Sweeting, Wright & Minnis, 2005). There is some
preliminary evidence from residential 'weight loss' carhps (Barton et al., 2004; Gately et al.,
2000; Gately et al., 2005; Walker et al., 2003) and other non-randomised research (Stella et
al., 2005) that participation in exercise programmes can influence dimensions of obese
children’s psychological health. However, whilst there is some recognition of the value in
assessing the psychosocial impact of treatment interventions with obese children and
adolescents, much of the evidence is limited to non-randomised studies (Barton et al., 2004;
Gately et al., 2000; Walker et al., 2003). These studies were also limited by small sample

sizes and lacked behaviour maintenance strategies (such as home programmes) after
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treatment. It was also suggested that the improved psychological health observed in the
residential camp population might have been a result of weight loss (Walker et al., 2003) as
opposed to changes in physical self-competence, which has been shown to be fragile in other
populations (Tinker & Tucker, 1997) and requires further investigation with obese
adolescents. Comprehensive measures of psychopathology within such research are lacking
and commonly studies have tended to determine the psychosocial impact of treatment solely
from a self-esteem inventory (Barton et al., 2004; Gately et al., 2005;Walker et al., 2003) such
as the physical self perception profile (Whitehead, 1995). In addition, other obesity associated
psychopathology variables such as depression, mood (Mellin, et al., 2002; Zametkin et al.,
2004), and health related quality of life (Schwimmer et al., 2003) have tended to be over
looked. Therefore, studies that include comprehensive robust and valid measures of a range of

psychopathology related variables within obesity treatment programmes are necessary.

2.101. Design of treatment interventions

Research is lacking on ways to tailor interventions to the needs and interests of obese
(including morbidly obese) young people with the role of physical activity in interventions
requiring clarification. Motivating obese children to exercise cannot be achieved in the same
way as children of normal weight (McWhorter et al., 2003). Despite the obvious physiological
differences from children of normal weight, obese children and adolescents demonstrate
emotional differences (Sothern et al., 1999). The low self-esteem presented typically in obese
individuals (Israel & Ivanova, 2002) might be preventing them from engaging in regular
physical activity and positively impacting their health. It is therefore important that
interventions are designed to address these issues. To make a real difference to the health of
obese children, treatment interventions should follow a clear strategy, preferably underpinned
by behaviour change paradigms. It is essential that methods can be replicated and that the
psychopathology of obesity is not ignored within treatment interventions. As such

interventions should be focused on increasing the physical self-worth of obese children and
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adolescents to encourage physical activity participation that in turn may lead to physiological
(Schwingshand], et al., 1999) and mental health benefits (Biddle et al., 1998). It appears that
any method of obesity treatment should provide more than a short-term approach. If
encouraging long-term adherence to physical activity is important then implicit within this
approach, is gaining an understanding of how obese adolescents adopt new behaviours.
Therefore, studies should provide obese individuals with the physical and psychological tools
to sustain new exercise behaviour and experience positive psychological gain from exercise

long-term.

2.11. AIMS

At the time of the study, database searches indicated that no published RCT had examined the
efficacy of a supervised exercise therapy intervention, specifically to investigate
psychopathology outcomes in obese adolescents. Further, no published trial has included an
equal contact exercise-placebo arm in an attempt to account for the attention effects that
might be associated with lifestyle interventions in obese adolescents. The inclusion of an
exercise-placebo group allows for a more stringent test of exercise as a clinically meaningful
treatment because it equates social contact between the groups. The exercise experiences of
obesity young people presenting for treatment are also often overlooked within the literature.

This study aimed to address the shortfalls of previous research.

2.12. PRIMARY HYPOTHESIS

The primary trial hypothesis was that exercise therapy would lead to improvements in
participants’ physical self-esteem and reductions in psychopathologic conditions, by -
implication these changes would also translate into increased physical activity and reduced

BMI over time.
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3.0. METHODS

3.1. RESEARCH DESIGN

This study was a randomised controlled trial (RCT) that included an intervention period of
eight-weeks, followed by a six-week home programme phase (week 14), with a three month

post home programme follow-up (week 28). Figure 3.1 depicts the timeline of the trial.

3.2. PARTICIPANTS AND RECRUITMENT

The study sample consisted of 81 obese (BMI >2.5 SDS, adult equivalent BMI of >30) and
morbidly obese (BMI >3.5 SDS, adult equivalent BMI of >40) adolescents (36 males, 45
females) aged between 11-16 years. Participants were recruited either by referral from a
paediatrician at Sheffield Children’s Hospital or via community and media advertisements
publicising the study. Referrals were made based on the criteria outlined in section 3.4.
Referred children were invited to attend the study via letter (Appendix 1) and were also
provided with a participant information sheet at this point (Appendix 2). Upon agreement to
enter the study, the parent/guardian was contacted via the researcher and a familiarisation
session arranged at the Centre for Sport and Exercise Science, Sheffield Hallam University
(study centre). It was made clear to all potential participants and their parents/guardians that
by attending this session there was no obligation to take part in the study. Medical clearance
for participation was provided through clinicians based at the paediatric endocrinology unit,
Sheffield Children's Hospital. Participants recruited to the study via community
advertisements or media adverts underwent a medical screening at trial centre, conducted by

paediatricians from Sheffield Children's Hospital.
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Timeline

Figure 3.1. Flowchart showing the timeline for the trial
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3.3. POWER CALCULATIONS FOR DETERMINATION OF SAMPLE SIZE

Power calculations were based upon physical self-worth as the primary outcome measure:
predicted effect size = 0.6; number of groups = 3; number of repeated measures (RM) = 5;
correlations between RM = 0.06, alpha = p < 0.05). The equation used for power calculations
were taken from Park and Schutz, (1999). On the basis of these data, 90 participants, 30
randomised to each group, would yield an 80% power to detect a change in physical self-

worth at the alpha level of 0.05.

3.4. RECRUITMENT CRITERIA

Participants were recruited according to the following criteria: 1) adolescents whose body
mass index (BMI) exceeded the g percentile (+2 SDS) for age and sex according to UK
reference data in 1990 (Cole, Freeman & Preece, 1995) were eligible for the étudy. Due to the
constantly changing relationship of body mass to stature, BMI centiles were deemed as the
only appropriate means of assessing obesity in a growing child. 2) Children with a medical
condition (including major cognitive impairment) that would restrict ability to be active three
times per week for eight weeks were not eligible. 3) Children diagnosed with insulin
dependent diabetes or receiving steroids were also not eligible. Those children that satisfied

these criteria were asked to attend a familiarisation session.

3.5. FAMILIARISATION SESSIONS

During the familiarisation session all participants received a detailed explanation of the trial
protocols as approved by the local ethics committee. It was made clear to all potential
participants that they had an equal chance of being randomised to one of the three trial groups,
including the usual care control group. A parent/guardian was present at all times during this
session. At the end of the session written informed consent was taken from the child and the

child's parent/guardian by the researcher (Appendix 3).
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3.6. RANDOMISATION PROCEDURES

After baseline screening and informed consent procedures, eligible participants were
randomly allocated by an independent researcher using a computer generated list to

supervised exercise therapy, exercise placebo or the usual care control group.

3.7. ETHICS APPROVAL

Ethics approval was granted from South Sheffield Local Research Ethics Committee provided
written informed consent was obtained from all participants and their parents/guardians before

they entered the study.

3.8. ATTENDANCE AND INCENTIVES

Participants randomised to the exercise therapy or exercise placebo groups were asked to
attend the trial centre three times per week for eight-weeks. A total of 24 sessions were
offered to each participant. Each session lasted for one hour and took place on a one-to-one
basis with the researcher. During term time sessions were conducted between 3:30pm and
8:30pm. During school holidays sessions operated throughout the day. Weekend sessions
were offered to those participants who were unable to attend three sessions during the week.
To facilitate programme adherence, all participants received a £25 sports voucher for
completing the eight-week exercise intervention. An additional £10 sports voucher was given

to participants upon completion of the final follow-up assessment at 28- weeks.
3.9. PSYCHOPATHOLOGY OUTCOMES

3.91. Physical self-perceptions (primary outcome measure)

The Physical Self-perception Profile (PSPP) was originally developed by Fox and Corbin
(1989) and later adapted for use with children by Whitehead (1995). The PSPP has been
found to be a reliable and valid means of assessing adolescent personal self-perception with

studies reporting high reliability coefficients ranging from 0.80 — 0.88 for boys and 0.80 —
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0.90 for girls (Whitehead, 1995). The inventory contained six 6-item subscales (1)
Sport/Athletic Competence, (2) Attractive Body Adequacy, (3) Condition, (4) Strength, (5)
Physical Self-worth and (6) Global Self-worth. The Sport/Athletic Competence and Global
Self-worth subscales have been taken from Harter's (1995) Manual for the Self-perception
Profile for Children. The Children and Youth Physical Self-perception Profile (CY-PSPP)
assesses the degree to which young people view themselves as competent in a variety of
physical domains. Each question contains two statements relating to either a positive
perception of competence or a negative perception of competence. The respondent is required
to choose which statement best describes the way they view themselves and answer either
'sort of true for me' or 'really true for me' for each statement. Questions are structured in an

alternative format on a scale between 1 (low score) and 4 high score.

3.92. Depression

Depression was assessed using the Children's Depression Inventory (CDI) (Kovacs, 1992).
The CDI is a 27-item self-rated symptom-orientated scale suitable for school-aged youngsters
and adolescents. For each item, the child is asked to endorse one of three statements that best
describes how he or she has typically felt over the past two weeks e.g. “I am sad once in a
while”, “I am sad many times” or “I am sad all the time”. Each response is scored as 0
(asymptomatic), 1 (somewhat symptomatic), or 2 (clinically symptomatic), contributing to an
overall CDI score that can range from 0-54. A range of depression subscales can be calculated
from the CDI although only total depression scores were calculated for the purposes of this

study. A total CDI score =13 represents clinically meaningful depressive symptoms (Kovacs,

1992).

3.93. Affect

Specific measures of affect for use with clinical child populations are lacking and as such

items used by Ebbeck and Weiss (1998) in sports settings have been included in this study.
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Participants responded to two subscales that assessed positive and negative affective
responses over the previous week. The positive affect scale consists of five items (proud,
satisfied, happy, excited and relaxed); the negative affect subscale consists of four items
(angry, guilty, unhappy and nervous). Using a scale between 1 (very slightly) and 5
(extremely) participants were asked to indicate the degree to which each adjective described

how they had felt over the previous week.

3.94. Assessment of planned behaviour

The Theory of Planned Behaviour (TPB) (Ajzen, 1991) was developed to predict behaviours
in which individuals have incomplete volitional control. Perceived behavioural control
indicates that a person's motivation is influenced by how difficult the behaviours are
perceived to be, as well as the perception of how successfully the individual can, or cannot,
perform the activity. If a person holds strong control beliefs about the existence of factors that
will facilitate a particular behaviour, then the individual will have high perceived control over
that behaviour. Conversely, the individual will have a low perception of control if they hold
strong control beliefs that impede the behaviour. In light of the fact that this intervention
study is focused on improving physical self-competence and self-efficacy and given that
perception of behavioural control as indicated by TPB (Ajzen, 1991) can reflect past
experiences, anticipation of upcoming circumstances, and the attitudes of the influential
norms that surround the individual components from the TPB (Ajzen, 1991) were assessed.
Questionnaires (Courneya & Bobick, 2000; Courneya & Friedenreich, 1997) assessing
subjective norm, perceived behavioural control, attitude' and intention of exercise behaviour
were administered at all assessment points. Participants were asked to indicate by circling a
number between one (strongly agree) and 7 (strongly disagree) to what extent they agreed

with statements such as; "I would like to participate in physical activity at least three times per

! Due to an administration error, N=56 participants
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week", "If I wanted to, I could easily take part in regular physical exercise" or "Most people

who are important to me, think I should take part in regular physical exercise".

3.95. Physical activity

Physical activity is a complex heterogeneous entity that presents a challenge in terms of
accurate and reliable measurement (Haskell & Kiernan, 2000). Valid measures are needed to
understand the relationship between physical activity and health-related variables for children
and adolescents (Kowalski, Crocker & Kowalski, 1997). Whilst objective measures of energy
expenditure by such techniques as determination of oxygen consumption and accelerometery
might offer much in the way of internal validity, they often involve the use of equipment that
could interfere with normal activities, and are limited in large studies because of time and
expense (Bassett & Strath, 2002). Although questionnaires are prone to various degrees of
measurement error depending on the facet of é&fi'\;ity queriéd and the time I;erig)d considered,
they are relatively low cost and offer easy administration (Montoye, Kemper Saris &
Washburn, 1996). Furthermore, assumed error in self reports can éomewhat be countered with
large sample sizes (Wareham & Rennie, 1998). Therefore, despite shortcomings and given the
lack of feasible alternatives, the application of self report measures and retrospective
questionnaires remain the most commonly used method of physical activity assessment in
children (Wareham & Rennie, 1998). Many physical activity self-report instruments have
been used with children, however, reliability and validity evidence has often not been
provided (Sallis, Buono, Roby, Carlson & Nelson, 1990) limiting the generalisability of some
study findings. The Physical Activity Questionnaire for Adolescents (PAC-A) has
demonstrated convergent validity compared to several self-report and objective measures of
physical activity (Kowalski et al., 1997). With this in mind, the PAC-A was used to collect
detailed information about participants' involvement in different physical activities.

Participants were asked about their involvement in (1) various physical activities in their spare

time, (2) physical education, (3) lunchtime physical activities, (4) extra-curricular physical
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activities, (5) evening physical activities and (6) weekend activities. Each activity was scored
on a scale between 1 (not involved) to 5 (involved 5-7 times per week), depending on the
participants’ degree of involvement in the various activity components. Adding responses

from questions one to eight together derived a total score for the questionnaire.

3.10. PHYSIOLOGICAL OUTCOMES

3.101. Assessment of physical fitness using a modified balke test

Aerobic fitness was assessed using a modified Balke treadmill test (Rowland, 1993). The
modified Balke protocol required the participants to walk at a pace of 1.34 m s7 at a grade of
6% for 2 minutes. At the end of the two-minute stage, the grade was increased by 2%. This
continued until volitional exhaustion. On the occasions that the treadmill reached maximal
elevation the participant continued to walk at that gradient until volitional exhaustion. The
speed of the treadmill remained constant at 1.34 m s for the duration of the protocol. The
protocol ended at volitional exhaustion. The test was continuous with no rest periods between
each stage. Heart rate (HR) was measured during the last minute of each stage using a short-

range radio-telemetry monitor (Polar Research Unit, 1998).

3.102. Justification for use of the modified balke test

The involvement of children and adolescents in experimental research raises clear ethical
issues (Armstrong & Welsman, 1997). However, there is sufficient evidence to support
paediatric exercise testing; and furthermore the use of maximal protocols (Rowland &
Cunningham, 1997). Despite there being no comprehensive data available on procedures for
paediatric testing, Rowland (unpublished data), suggested that the treadmill might be the
preferred mode. With cycle ergometry, young, obese, or poorly fit individuals might have
difficulty sustaining a constant pedal rate or maintaining pedalling for the test duration

(Rowland, 1993). In contrast, treadmill protocols engage a larger muscle mass than cycling
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with the result that VO, peax 2 obtained is more likely to be limited by central rather than

peripheral factors (Shephard, 1984). With the step bench rarely used to determine VO, peaks

the treadmill offers the most natural characteristics with which to test a population providing
that the population can walk and/or run. The first protocols used with children were originally
developed for adults (Bruce & Balke protocols). However, despite the advantage of being able
to compare data from children with those of adults, the Bruce test involves intensity
increments between stages that might be too large and unequal for children. The Balke in its
original form is considered to be too long (Rowland, 1993) and involves too high a grade
even for fit children (Rowland, 1993). However, a modified walking version of the protocol is
well suited to the unfit, obese or chronically ill. A continuous test with exercise stages of one
or two minutes that reduces the total duration of the test has been shown to be preferred for

the unfit population (Armstrong & Welsman 1997).

3.103. Control measures taken during the modified balke treadmill test

To prevent injury to the participant or researcher, an assessment of risk was undertaken
(Appendix 4). All assessments of physical fitness were undertaken using the same treadmill,
in the same laboratory. Participants were encouraged by the researcher to continue for as long

as possible during the test.

3.104. Assessment of ratings of perceived exertion (RPE)

RPE is discussed in depth in Chapter 7.0. Briefly here, participants were asked to estimate
two readings of RPE; 1) aerobic and 2) lower-limb, in the final ten seconds of each two-
minute stage using the Pictorial Children’s Exercise Rating Table (Yelling, Lamb & Swaine,
2003). The PCERT scale (Figure 3.2), uses pictures as well as descriptive language to assess

ratings of perceived exertion (RPE).

? The highest value of oxygen consumption measured during a graded exercise test (McArdle, Katch & Katch,
2001)
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Figure 3.2. The PCERT Scale used to assess ratings of perceived exertion
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Participants received verbal instruction (read from a standardised pro-forma, further details
can be found in Appendix 5) concerning the definition of perceived exertion. These
instructions were based on the principles of RPE as outlined by ACSM (2005) and Noble &

Roberstson (1996).

3.11. ASSESSMENT FAMILIARISATION

3.111. Questionnaire familiarisation

Questionnaires, compiled into booklet form (Appendix 6) assessed subscales of physical self-
worth (PSW) (Whitehead, 1995), depression (Kovacs, 1992), self-perceptions (Harter, 1995),
affect (Ebbeck & Weiss, 1998), Theory of Planned Behaviour (Ajzen, 1991) and physical
activity (Kowalski, 1997) as described previously. Careful attention was paid to the design
and layout of the questionnaire booklet to try and reduce the risk of errors in interpretation
and recording of participant responses. All participants received verbal and visual instruction,
using dummy items, regarding completion of the questionnaire booklet. The researcher

answered any queries from participants.

3.112. Treadmill familiarisation

The researcher provided participants with detailed verbal instruction and carried out a
practical demonstration regarding correct treadmill walking technique. The researcher
controlled the speed on the treadmill at all times. Speed was increased only when the
participants consented. The maximum speed of the treadmill during assessments was 1.34 m
s, Whilst walking, participants were encouraged to look straight ahead. Initially, participants
used the supporting bars at the front of the treadmill (Figure 3.3) to facilitate balance and

increase confidence, however walking without support was encouraged.
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3.12. ASSESSMENTS

Demographic data were collected by questionnaire at each assessment point (sex, age, body
mass, stature, body mass index and ethnicity). Socioeconomic status, based on residential
postcode, was determined for each participant using the index of multiple deprivation (IMD)
(Indices of deprivation, 2006) rank score. This measure of deprivation encompasses seven
domains: income, employment, health and disability, education, skills and training, barriers to
housing and services, living environment and crime. Assessments took place at baseline
(week 0), mid-point of the exercise sessions (week 4), end of the exercise sessions (week 8),
after the home programme (week 14) and at 12 weeks after the intervention follow-up (week
28). The mid-point assessments were included for monitoring purposes and not reported as
outcome data. Stature was measured using a height board, graduated in cm and mm intervals.
Body mass was measured on digital scales, zeroed daily. Body mass index standard deviation
score (BMIsds), flexibility, functional capacity, depression, affect, theory of planned

behaviour and physical self-perceptions were also assessed at each of the assessment stages.

3.13. INTERVENTION PROCEDURE

3.131. Exercise therapy intervention

The exercise therapy intervention offered participants an opportunity to exercise using a
number of different modalities. A range of activities were included as choice has been shown
to facilitate retention and attendance in non-randomised studies (Holt, Bewick & Gately,
2005). Participants choose from dance-mats (Figure 3.4), cross-training/ski-machine (Figure
3.5) stepping, cycling (Figure 3.6), rowing, and walking (to prevent injury to the participant
or researcher, an assessment of risk was undertaken, Appendix 4). Participants were required
to exercise intermittently for 30 minutes. As obese individuals tend both to be sedentary and
to have had poor experiences with exercise, intermittent exercise was deemed the most

appropriate with this population (American College of Sports Medicine [ACSM], 2000).
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Figure 3.4. Participant using the dance-mat
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The intermittent exercise consisted of: (a) four minute warm-up; (b) four x four minute bouts
of exercise at 40-59% of heart rate reserve’ (HRR) (moderate intensity exercise) with two
minute rests between each bout (¢) four minute warm-down. Heart-rate was recorded at the
final minute of each exercise bout via short-range radio-telemetry monitor (Polar Research
Unit, 1998). In addition to the exercise modalities, mini games were also incorporated into the
session to promote adherence and retention. Each mini game was based on a score for a set
time period: for example number of baskets scored in one minute. These mini games were
primarily designed with fun in mind. However they also gave participants the opportunity to
build esteem through improvements in self-efficacy, see personal development throughout the
programme and to introduce a small self-referenced competitive element to the sessions
(detailed outlines for each of the mini games used in the intervention can be found in
Appendix 7). All sessions were conducted one-to-one with the researcher. The remainder of
the session was devoted to exercise counselling as described in section 3.132. At the end of
the intervention, participants randomised to the exercise therapy group were invited to

complete a semi-structured interview (see Chapter 6.0.)

3.132. Exercise counselling

The exercise counselling component of the intervention aimed at providing participants with
the necessary knowledge and psychological skills/tools to sustain their exercise behaviour
upon completion of the study. The researcher encouraged participants to reflect on their
thoughts and feelings about exercise. The exercise counselling took the form of discussions
throughout the session. More direct information regarding exercise and diet was given at the
end of each exercise period and often incorporated games such as pool, table football and
table tennis, which helped to create a relaxed environment to facilitate discussion. The

exercise counselling protocol (Table 3.1) was based on the processes of change described

? Heart rate reserve is the difference between resting heart rate and maximum heart rate. The Karvonen et al.,
formula (1957) was used to calculate exercise intensity as a percentage of Heart Rate Reserve.
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within the TTM for behaviour change (Prochaska & DiClemente, 1983; Prochaska,

DiClemente, & Norcross, 1992).

3.133. Dietary advice

As part of the ethics requirements for this project, all participants were given a standard
dietary advice at the start of their involvement. This took the form of an information sheet
(Appendix 6), developed by a state registered dietician, outlining the importance of structured
eating, healthy foods and suggesting ideas for meals. The information provided in the dietary
sheet was supported by discussions between the participant and the researcher regarding what

constituted a healthy diet.

3.134. Exercise placebo intervention

Similar to the exercise therapy, participants allocated to the exercise placebo group attended
the trial centre three times per week for eight-weeks with sessions also lasting for one hour.
Any placebo intervention must be relevant and meaningful, particularly when used with
children and when blinding of the intervention is not possible, therefore this condition

adopted a programme of functional strength exercises that focused upon the whole body.
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Table 3.1. Exercise counselling protocol based on TTM processes of change

Exercise counselling framework: examples of skills and

Weeks Process of
change techniques used
1-2 Consciousness a. Review first session:
Cognitive Raising
* How did it feel? Was it difficult/easy?
* Did you enjoy it?
* Importance of exercise, why do we need to warm up &
cool down
* Heart rate monitoring, what to wear, what & when to drink
* What to expect in the coming weeks.
* Any questions
Consciousness
Raising b. Healthy eating
* What is it?
* When should I eat?
» What type of foods are good/not so good?
* Hand out standard dietary information sheet
Decisional
Balance c. Benefits of exercise
* How often?
* How hard?
* Where and when?
34 Self Re-
Cognitive evaluation d. Which physical exercises do I prefer?
* Previous exercise experiences, why this worked / failed.
» What other exercises might you like to try?
Consciousness
Raising e. Do you know?
* Benefits of exercise
* Importance of healthy eating
Decisional
Balance f. Are you enjoying the sessions?
* What do you like?
* What do you dislike?
* What would you change?
* Is it what you had expected?
Consciousness
Raising g. Active and healthy living

* Food groups, choices, portion sizes.
* The breakfast challenge
* Review healthy eating card.
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Weeks

Process of change

Exercise counselling framework: examples of
skills and techniques used

5-6
Cognitive and
Behavioural

Self Re-evaluation

Goal setting/Self-
regulation

Helping
Relationships

h. Evaluate sessions so far

* How do you feel about exercise now?
* How comfortable do you feel exercising?
» Which exercises do you enjoy the most?

i. Introduce goal setting
* What is it?
* How might it help?

* Set one exercise goal and one healthy eating
goal for the week

J- Findings support for exercise

* Thinking of others who might encourage
participation in exercise

* Finding someone to talk to when exercising is
difficult

* Consider ways in which to exercise with other
people

7-8 Behavioural

Goal setting

Stimulus Control

Environmental Re-
evaluation

Reinforcement
Management

Self-Liberation

k. Review goals
* Did you achieve them?
* If yes then well done!

* If not then why not? What can we do to help
change this?

I. Cues for action

* Thinking of tasks that might prompt
participation in exercise

m. Thinking about moving on from the
programme

* Home programme phase
* Future exercise options

n. Looking and planning ahead. SWOT analysis
» What will help me to exercise in the future?
* What will stop me?
o. What have I achieved so far
* Review exercise
* Review healthy eating
* What do I want to achieve from here?
» Thinking positively and taking positive action
* What has been learned
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Emphasis was placed on large through to small muscle groups and included rotation between
upper (bicep curls); trunk (lower back strengthening) and lower (lunges) body exercises. To
increase adherence, skill activities such as juggling and catching were included along with
access to a pool table, table-football and table-tennis table. The conditioning sessions begun
and concluded with passive stretching. Heart-rate monitors were worn throughout and care
was taken that heart-rate was maintained at a level below 40% HRR to ensure that sessions
did not replicate the exercise therapy environment. Participants assigned to the exercise

placebo condition did not receive the exercise counselling outlined previously.

3.135. Usual care control group

Those randomised to the usual care control group attended the trial centre for the assessment
weeks only. However, they were invited to attend free exercise sessions at the centre upon
completion of the programme. Participants in the usual care control group received the same

adherence incentives as the intervention groups.
3.14. HOME PROGRAMME

3.141. Home programme

Once participants completed the supervised exercise therapy and exercise placebo
interventions respectively, they were asked to set five goals that would serve as an
individualised home programme that they would try and follow for six-weeks. Participants
were given a contact number for support and advice. The aim of the home programme phase
was to promote autonomy and empower participants in becoming habitual exercisers. The
home programme consisted of a goal setting sheet (Appendix 7) and an accompanying
exercise diary (Appendix 8). Participants completed their goal sheet during the final
intervention session. Weeks five and six of the exercise counselling intervention introduced
the principles of goal setting and these principles were reinforced during the penultimate week

of the exercise counselling. Participants were encouraged to set goals based on the principles
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learned during the exercise counselling sessions. No attempt was made by the researcher to
influence an individual’s goals. The rationale for adopting a goal setting approach to the home
programme phase is described briefly in section 3.142. Upon returning to the centre upon
completion of the home programme phase the researcher reviewed the exercise diaries and
goal sheets with the participant. A second semi-structured interview was conducted to further
understand the benefits and limitations of the home programme both as a tool to maintain
behaviour and monitor it (discussion of the main outcomes from this semi-structured

interview can be found in Chapter 6.0, section 6.5).

3.142. Rationale for adopting a goal setting approach to the home programme

Goals enhance self-regulation through their effects on motivation, learning, self-efficacy and
self-evaluations of progress (Bandura, 1997). Research has indicated that initially people must
make a commitment to attain a goal because it will not affect performance without this
commitment (Locke & Latham, 2002). Goals motivate people to make the effort necessary to
achieve the task and in cases maintain this over time. Goals also direct individuals' attention
to the relevant task. In essence it gives them a focus. Theoretically, goals themselves do not
automatically enhance self-regulation; rather, it is the goal properties of specificity, proximity,
and difficulty that are critical (Locke & Latham, 2002). These principles were outlined during
weeks five and six of the exercise counselliné and again reinforced during the final exercise
therapy session when the goals were set. The principles are described in brief here; short-term
goals provide immediate incentives and guides for action (Bandura, 1982, 1986) and provide
clear markers of progress and verify any growing sense of self-efficacy. Pursuing easier goals
might enhance self-efficacy and motivation during the early stages of behaviour change, but it
is predicted that more challenging goals are more beneficial as behaviour change develops, as
they offer more information about an individual's capability to change (Bandura, 1986). Goal
specificity is also important. Being specific with goals can help maintain new behaviours

through elevating self-perceptions of efficacy, as it is easier to judge progress toward a goal if
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the performance standards are specific (e.g., “as a guide try and exercise five times per week
for 30 minutes™), versus general (“just do your best with exercise”). In a study on fitness
testing and goal setting, self-efficacy increased and performance improved when goals were
specific and challenging (Fox & Biddle, 1988). It was concluded that process related goals
such as effort, form, and strategy, and not outcome related goals such as win/loss,
correct/incorrect, were more effective in raising levels of self-efficacy. For an obese
individual this could mean setting appropriate goals that are not focused upon weight loss but

instead have increases in physical activity as the aim.

3.143. The exercise diary intervention

Upon completion of the goal-setting sheet, participants were asked to record their progress
using an exercise diary. The diary consisted of a week per page booklet that had prompts on
each day for activities completed, difficulty of activity (based on RPE) and duration of
activity. The researcher informed each individual that it was important to record activity
accurately and not to be concerned if a day’s activity failed to be recorded. The researcher
encouraged participants to use the exercise diary as a method of tracking progress over the

six-week home programme phase.

3.144. Rationale for the use of an exercise diary intervention

Although considerable effort has been put into promoting exercise programmes to increase
levels of physical activity, less attention has been paid to ensuring that individuals continue to
engage with the principles of treatment, after the intervention. The exercise diary was
designed to address this issue. It was hoped that the exercise diary would provide opportunity
for self-regulation of behaviour and allow individuals to reflect on progress, strengthen self-
efficacy therefore sustaining motivation. Whilst direct observation might be the most effective
measure of physical activity patterns, practically this method is expensive and unrealistic.

Another measurement type is self-report scales and in particular self-administered

68



recall/reporting. Self-administered reports or diaries are a common measure of children’s
physical activity due to their convenience of administration, low cost, and ability to collect a
variety of physical activity variables over time (Sallis, 1992). When relying on children to
recall and make honest reports of their physical activity patterns, concerns are likely regarding
the accuracy of such measures (Baranowski, 1988). Baranowski (1988) stated that to improve
the validity and reliability of self-report scales, measures must be taken to improve the
cognitive processing of such data in children. In other words, children need to be given skills
for accurate recall of their physical activity. The exercise counselling sessions attempted to
provide all participants with the necessary skills to accurately recall and report their physical
activity. Whilst, Sallis (1992) has suggested that self reported physical activity correlates only
moderately with objective activity measures, the advantages of even moderate correlations on
self-report scales seem to outweigh the disadvantages (e.g. cost, time, equipment) of direct

observation in studies with large samples.

3.15. FOLLOW-UP ASSESSMENT AT 28-WEEKS

The final follow-up assessment took place 28-weeks after baseline. At this assessment
participants were thanked for their ongoing commitment to the programme and were

presented with a £10 sports shop voucher.

3.16. STATISTICAL ANALYSES

This study was a RCT, designed to evaluate the effect of an exercise therapy intervention on
the physical self-perceptions of obese adolescents. A repeated measures mixed analysis of
covariance (controlling for baseline scores) was used to compare outcomes between groups at
eight-weeks, 14-weeks and 28-weeks from baseline. Data was analysed on an intention-to-
treat basis therefore all participants were included in the analysis regardless of their level of

adherence or compliance. The trial statistician was blinded to group codes.
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4.0. RESULTS

4.1. SAMPLE CHARACTERISTICS

4.11. Demographics

The study sample consisted of 81 adolescents (36 males [44.4%] and 45 females [55.6%]).
The mean age of the sample was 13.1 (SD 1.7) years with 58% (N=47) of the sample aged
between 11-13 years and 42% (N=34) aged between 14-16 years. A total of N=63/81 (77.7%)
were obese and N=18/81 (22.2%) participants were categorised as morbidly obese (BMI >3.5
SDS, adult equivalent BMI of > 40). The sample consisted predominately of White children,
82.7% (N = 67), with a further 9.9% (N=8) and 7.4% (N=six) of Black and South Asian

ethnicity respectively.

4.12. Socioeconomic status

IMD quartile rank scores indicated that 16% (N=13) of participants were living in quartile one
(least deprived), 14.8% (N=12) quartile two, 17.3% (N=14) quartile three and 51.9% (N=42)

in quartile four (most deprived).

4.13. Baseline psychopathology of sample

Recorded scores of PSPP (self-esteem) were low across all subscales at baseline in
comparison with healthy child populations (Biddle et al., 1993). Scores for depression based
on the CDI were high and indicative of probable depression (Kovacs, 1992), with 25 (30.3%)
participants reporting a CDI score >13. Furthermore, 22 participants (27%) reported that in
the previous two weeks they had experienced suicidal thoughts as measured by the CDI

(Kovacs, 1992).
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4.2. RECRUITMENT CHARACTERISTICS

Participants were recruited between June 2002 and April 2005. The recruitment rate via
paediatrician referral/invitation was 48% (N=47/98). Figure 4.1 depicts the recruitment
process and attrition. At baseline all groups were comparable for study outcomes. Baseline
scores according to groups are shown in Table 4.1. There was no multivariate effect for
recruitment route indicting that participants did not vary on the study outcomes according to

whether they entered the trial via hospital referral or community advertisements.

4.3. COMPLETION OF ASSESSMENTS

Completion of assessment rates for the exercise therapy and exercise placebo groups
(determined by completion of eight-week follow-up assessment) were high. Of those
participants randomised to exercise therapy (N=28) and exercise placebo (N=23), 98%
(N=50) completed the eight-week intervention period. The only participant (exercise therapy
group) who failed to return for the eight-week assessment did so due to personal reasons
unrelated to the study. Of those randomised to the usual care control condition (N=30) six
failed to return for the eight-week assessment. These six participants cited ‘randomisation to

the control group’ as the reason for withdrawing from the study.

4.4. ADHERENCE TO INTERVENTIONS
For the exercise therapy group, 25/28 (89%) participants attended at least 80% (19/24) of
intervention sessions. Similar rates occurred in the exercise-placebo group with 19/23 (83%)
participants attending at least 80% (19/24) of exercise-placebo sessions. Little’s D test was
employed to assess whether the missing values were missing completely at random (MCAR).
Little’s D test °= 467.85, df=503, p=0.87 indicated that missing data were completely at
random and therefore the complete case analysis may produce unbiased estimates (see Figure

4.1 for information regarding the number of participants lost to follow-up).
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Figure 4.1. Flowchart showing trial recruitment process
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Table 4.1. Baseline scores for study outcomes according to group*

Outcome Exercise Exercise- Usual care
therapy placebo
Mean (SD) Mean (SD) Mean (SD)
Physical self-perceptions (score range
=1-4)
Physical self-worth (psw) 1.83 (0.47) 1.91 (0.52) 1.97 (0.46)
Global self-worth (gsw) 2.42 (0.56) 2.49 (0.59) 2.49 (0.49)
Sport/athletic competence 2.20 (0.55) 2.17 (0.71) 2.03 (0.51)
Conditioning/stamina competence 1.92 (0.46) 2.04 (0.70) 1.97 (0.57)
- Attractive body adequacy 1.48 (0.39) 1.67 (0.35) 1.59 (0.38)
Strength competence 2.48 (0.77) 2.52 (0.72) 2.43 (0.64)
Self-perceptions (score range=1-4)
Scholastic competence 2.51(0.31) 2.64 (0.32) 2.59 (0.23)
Social competence 2.46 (0.36) 2.46 (0.43) 2.47 (0.24)
Depression (CDI) and Affect
(score range =0-54 & 1-5)
Depression (n=80) 11.1 (6.04) 10.1 (8.18) 9.1 (6.37)
Positive affect 3.39 (0.81) 3.17 (0.72) 2.97 (0.72)
Negative affect 2.10 (0.67) 2.13 (0.98) 2.03 (0.92)
TPB (score range 1-7)
Subjective norm 5.96 (1.07) 6.38 (0.82) 5.91 (0.94)
PBC 4.84 (0.94) 4.91 (0.72) 4.57 (0.94)
Intent 4.69 (0.80) 4.57 (0.69) 4.28 (0.91)
Attitude (N=56) 2.00 (0.77) 2.01 (0.85) 1.79 (0.72)
Physiological outcomes
Resting heart rate (bpm) 84 (4) 82 (8) 85 (11)
Aerobic function (miles) (N=80) 0.39 (0.02) 0.36 (0.10) 0.38 (0.12)
BMI (SDS) 3.17 (0.33) 3.22 (0.61) 3.32(0.37)
Physical activity (score range 0-170) 60.9 (11.5) 61.2 (9.62) 59.5 (8.71)

*N=81 unless stated.
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4.5. PSYCHOPATHOLOGICAL OUTCOMES

4.51. Physical self-perceptions (self-esteem)

Table 4.2 displays adjusted (for baseline) mean scores for each group across all time points.
Differences in adjusted mean physical self-worth (PSW) scores between the exercise therapy
and usual care control groups at eight-weeks (mean difference=0.21; p=0.02), 14-weeks
(mean difference=0.26; p=0.03) and 28-weeks (mean difference=0.23; p=0.04) were recorded.
There was a significant difference in adjusted mean PSW between the exercise-placebo and
usual care control groups at eight-weeks (mean difference=0.20; p=0.02). Differences equate

to improvements of between 5.3-6.5% in favour of exercise therapy.

Analyses revealed a significant difference in global self-worth (GSW) adjusted mean scores
between exercise therapy and exercise-placebo at 14-weeks (mean difference=0.49; p=0.002)
and 28-weeks (mean difference=0.42; p=0.003). Differences equate to improvements of
between 10.5-12.3%, favouring exercise therapy. A significant difference between exercise-
placebo and usual care at 14-weeks was observed for GSW scores (mean difference=0.36;
P=0.008). A significant difference in adjusted mean strength competence scores between
exercise therapy and usual care at eight-weeks was noted (mean difference=0.27; P=0.03);
this effect continued until 14-weeks (marginal, mean difference=0.31; p=0.06, 6.8-7.8%
improvement). Examination of the adjusted mean indicates a similar pattern over time for
exercise therapy and usual care for attractive body adequacy scores, both groups having a
reduction in score at 14-weeks but improving beyond the initial eight-week adjusted mean
score by the 28-weeks. Scores for exercise-placebo also declined at 14-weeks, but failed to
regain the initial eight-week adjusted mean score by 28-weeks. There was evidence of a
significant difference between exercise therapy and exercise-placebo at 28-weeks (mean

difference=0.22; P=0.045, 5.5% improvement) for this outcome.

74



SL

(L00) LTT (10 ¥€C (I1°0) S¥'e SYsam-8¢
(T1'0)9¢C Oro)isc (T1'0) L9C SyoIM-{]
(80°0) 6€°C (01°0) 1§°C (01°0) L9°C $yeam-g
(L6'0=d) ‘TT°0 (150°0=9) ‘01°¢ oouaredwod y3uang
(80°0) 88'T (600) 69'1 (90°0) 161 SYoam-8¢
(90°0) 8¢'1 ((ANORZ9 (800) 9%'1 SyPam-p|
(90°0) 8’1 (1o L81 (80°0) ¥8'1 SYo9m-8
(€0°0=9) 08'C (98°0=d) ‘ST°0 Koenbape Apoq sAandemy
(90°0) 80°C (01°0) SO°T (11'0) 62 Syoom-87
(80°0) L8'1 (11°0)98°1 (€1091°C SYIMm-1[
(S0°0) 00°C (80°0) 60'C (60°0) 0T'C S}oam-8
(1L°0=9) ‘¥S°0 (IT°0=9) ‘z€'C oouajadwod Suruonipuoy)
(800) TC'T (800 91°C (60°0) S¥'C S)yoam-gg
(60'0) S6'1 #1°0) v0'C (€10 €TT Syoam-{1
(900 02T (60'0) 9¢°C (01°0) 9€°C SYoom-8
(60°0=d) ‘90°C (#1°0=d) ‘90'C souajadwos sna[ye/ods
(L0'0)99°C (60°0) ¥¥'C (01°0)98°C SYIvm-8¢
(L0'0) 88°C (110 ST (11°0) 20°€ SYPIM-]
(L0'0) 95T (01°0) 95T (80°0) 19°C SYoam-8
(10°0=9) ‘0¢’€ (€0'0=9) ‘S9°¢ (#8) yrIom-JI0s [eqO[D
(90°0) 66'1 (LO0) €0'C (60°0) TT'T S399m-8¢
(90°0) LL'T (€1°0) 88'T (01°0) 20T SyIm-1
(S00) ¥6'1 (LOO) P1°T (Lo0) v1'T S}oom-8
(ST0=d) ‘LE'T (€0°0=49) ‘es’¢ (msd) yuiom-Jjas 1eorshyg
(-1 = 98ue1 21005)
(ddsd) suondaoiad-jjas 1eo1sAyg
199)39 auin,dnoin 1991J9 dnoin a1ed [ens) oqgaoe[d astoraxyg  Aderoy) asioroxyg aWwodINQD

ansnels

S F UBdN

sdn-mofjo3 sso1oe dnoi3 yoea 10J §2109s ueaw (JuIfaseq 10J) pASn(py 7' 2[qel,



oL

(€1°0) 08'1 (91°0) 8L'1 (ST°0) ¥8'1 $)am-8g
(r1°0) 281 (F1°0) €81 (€10 T6'1 s)eam- 1
(€10)TL1 (61O ETT (t1°0) €6'1 S)joom-g
(6¥°0=4) ‘98°0 (29'0=d) ‘8t°0 109338 9AneSoN
aro)ere (81°0) vT'€ (01°0) TS’€E Syoam-8g
(€10o0r1°¢ (1z0)90°€ (11°0)91°€ Seam-]
(60°0) 91°€ (91°0) 6€°€ (E1°0) 6¥°€ $)Pam-g
(91°0=4) ‘'89'1 (I10=d) ‘vT'c 109]J® 9ANISO
(6T°1) 199 Srnzero 0’1 LS'Y SYPam-87
Sr1eeL 81'1)6TL (80°1) ST'9 Syoam-{ |
(0z'1)€T'8 (8T'1) €8 (LO'T) 89°L s)oom-g
(68°0=4) ‘8T°0 (€9°0=9) ‘L¥'0 uoissaidaq
(S-1 2 $S-0 = s93ue1 21005)
109136 pue (D) uoissaidag
(01°0) ¥8°C (60°0) 18°C (€1°0) 20°E $399m-8¢
(60°0) 08°C (E1°0) €8°C (I1T°0) ¥6'C SyPam-]
(TI'0) LT F1°0) EL'T (11°0) 06°C s)oam-g
(S¥'0=d) ‘81°0 (91°0=d) ‘8L°0 25u2)aduwod [e10g
(€1°0)98°C (S1T°0)99°C 1o 10¢ $39am-8g
(T1'0) 06°C Q10 1LT (T1'0) 00°¢ syoam-p|
(T1'0)8LC (ST0)8LC (€1°0) €6'C syoom-g
(56'0=4) ‘30T (sg'0=d) ‘90'1 95u219dwod S1SE[OYdS
(1=
93uer 2100s) suondasiad-J[os
193930 swn,dnoin 199339 dnoin 2Ied Jens) oqaoed esroroxy  Adeioy) 9s1019XH awonQ

onsnels J AS F UBdA

sdn-mof[oJ sso1oe dnoig yoes J0J $2109s ueow (duIfaseq J0j) pAasulpy "7+ d1qeL



LL

7'0=d ‘560

(L9'0=4) ‘8S°0

(18°'0=4) ‘0+'0

(1g0=9) ‘0’1

109130 awn,dnoin

$0000=d ‘68

(€g0=d) ‘T1'1

(#100°0=4) ‘ST'L

(s€'0=4) ‘90'1

109130 dnoin

o)Lt
#1°0) 951
aro) 1Ly

(60°0) 8L'S
(E1'0)SL'S
(LT0) LES

r1°0) 6S°F
(S1T°0) LSV
910 19%

(61°0) ¥T'9

(L1°0) 9€9
1o L19

aIed [ENS)

F1°0) €1
#1°0) 66'1
(87°0) €6'1

(91°0) 88°S
(61°0) 009
(81°0) 88°S

(91°0) SO°'S
wroizcs
(S1T°0) 60°S

(LT°0) S¥'9
(E1°0) OV'9
(LT'0) ST'9

oqooe[d asroroxyg

(€1°0) ST'C
(01°0) 00°€
(01°0) 8T'C

(61°0) 89°S
(0T0)9L'S
(0T0) ¥L'S

Lroies
(91°0) €S
(€1°0) 1S

(91°0) $9°9
(ST°0) 619
(E1°0) €¥'9

Kderay) asroroxyg

SYoOM-8T
SyoaM-{ ]
Syoom-g
(96=N) spmmy
Syoom-87
SyoaMm-H]
Syoom-g
R
Syoom-gg
Syoom-]
Syoom-g
odd
Syoam-87
Syoam-p
Syoom-§

uou 9AnRd3fqng
(L-1 = 938ue1 21005)
InorAeyag pauue[d Jo A10ay],

awoanQ

ansness J

gs F UBOW

sdn-mofjoJ ssoxoe dnoid yoea 10J $9100s ueaw (JUIfaseq J0j) pasnlpy ‘7' 9[qe],



OL1- () W01y PASUEI 21098 [BIOL,

CIAINARY) (L1 91°€9 @10 LeTL $yoaMm-8T
(TS LO'EY (€¥'T) 1€°89 (1€ I€TL SYoIm-p1
(8€°7) 8€'19 (T6'0) ST'69 (202 ¥T'OL S3oam-8
v1°0=d ‘9L’ 200=d ‘61t Aranoe [es1sfyq
(S0°0) LT°€E (r0'0) €T€ (+0°0) 91°€ Syoam-8T
(€0°0) CT'€E (€0°0) vT'€ (€00) TTE SYaam-|
(T0'0) €T€ (T0'0) vTe (T0'0) €T°€ SYoam-8
65°0=d ‘1L°0 95°0=d ‘85°0 (sps) ING
(10°0) 9€°0 (10°0) LEO (20'0) 6€°0 S}am-87
(20'0) S€°0 (10°0) 8€°0 (20'0) 6£°0 SYoam-1]
(10°0) 9€°0 (10°0) 8€°0 (20'0) 6€°0 S}oam-8
L°0=d ‘050 1€°0=d ‘0T'1 (ss[1ur) uonouny 91qoIAY
(ornceris (10D ¥2°08 (9L°0) LE'6L SY29m-8C
(86'0) ¢9'18 (SOD Y118 (6L°0) 8€°08 Syoam-p|
(96'0) 6718 (z6'0) 9128 (96°0) Tv°08 $joam-8
85°0=d ‘€L'0 6v°0=d ‘ZL'0 9jer 11eay 3unsoy
SaWO02INO [BOIZ0]0ISAYJ
109339 swn,dnoin 199139 dnoin J1BD [BNS() ogooe[d asmoroxy  Adeioy) as1o19xyg awoonQ

onsness HS F UBSIA

sdn-mof[[oJ ssoxoe dnoig yoes 10J $2100s uedW (dulfaseq J0j) pASnpy 7'+ 91qeL



4.52. Depression and affect

There was no evidence of differences in depression or positive or negative affect between the

groups at any of the follow-up assessments.

4.53. Theory of planned behaviour (TPB)

A difference in adjusted mean perceived behavioural control (PBC) scores between exercise
therapy and usual care were recorded at eight-weeks (adjusted mean difference of 0.70,
p=0.001). This effect was also seen at 14 and 28-week follow-ups respectively (mean
difference =0.78, p=0.0006; mean difference =0.72, p=0.002). Differences were also seen
between exercise placebo and usual care, at eight-weeks (mean difference 0.48, p=0.04; 14-

weeks 0.64, p=0.007 and 28-weeks 0.45, p=0.04).

4.6. PHYSIOLOGICAL OUTCOMES

4.61. Activity

A marginal difference in adjusted mean physical activity score was observed at eight-weeks
between exercise therapy and usual care (mean difference=5.9; p=0.06) followed by a
significant difference at later follow-ups; mean differences at 14-weeks and 28-weeks were
8.24; p=0.02 and 9.84; p=0.002 respectively. At 28-weeks those participants randomised to
exercise therapy reported significantly greater scores for physical activity compared with
exercise-placebo (mean difference=9.81; p=0.0016). These significant differences equate to

improvements of between 4.8-5.8% for exercise therapy.

4.62. BMI

No differences for BMI were recorded between groups at all assessment points. Baseline
scores for BMI revealed that all but three participants (96.3% of sample) recorded BMI scores

above the 99.6™ (+2.6 SDS) percentile.
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4.63. Heart rate during sessions

Table 4.3 contains average HR data from the exercise therapy and exercise-placebo groups
during the interventions. Based on data in Table 4.3, participants randomised to exercise
therapy, exercised between 40-59 %HRR for the duration of the intervention. Participants
allocated to exercise placebo (body-conditioning) exercised at an intensity < 40 HHR for the
duration of the intervention. These calculations are based on the mean age of the sample (13.1
years) and the mean resting heart rate for participants randomised to exercise therapy (80bpm)
and exercise placebo (82bpm) respectively. HR was maintained in accordance with trial

protocols.

4.8. HOME PROGRAMME RESULTS

Analysis of the home programme phase was carried out using data from participants
randomised to the exercise therapy group. Of those randomised to the exercise therapy
condition (N=28, N=16 girls, N=12 boys) 18 participants returned the exercise diary and goal
sheet complete. Of those, five (42%) were boys and 13 (81%) were girls. Goals ranged from
those that focused on increasing physical activity and /or reducing sedentary behaviour to
nutrition orientated outcomes such as eating breakfast or reducing carbonated drink
consumption and increasing water intake. Figure 4.2 illustrates the ratio of goals set to goals
achieved for outcomes relating to both physical activity and nutrition. The most frequently
reported physical activity goals were sit-ups (N=14), walking (N=13) and swimming (N=7).
Reducing snacking (N=8), eating breakfast (N=7) and increasing fruit and vegetable intake
(N=9) were the most frequently set nutrition orientated goals. Of the physical activity goals
and nutrition goals set, 64% and 70% were achieved respectively. The average number of
goals achieved by participants was three. Girls achieved 68% of the goals set whereas boys
achieved 64% (see Table 4.4. for the range and ratio of goals set/achieved for the home

programme phase).
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Table 4.3. Overall means (standard deviations) for heart rate during the exercise therapy and

exercise-placebo interventions

Exercise therapy Exercise-placebo

N=28 N=23

Mean (SD) Mean (SD)
Week 1-2 (sessions 1-6) 149.7 (8.2) 118.6 (8.7)
Weeks 3-4 (sessions 7-12) 148.5 (7.2) 117.8 (7.0)
Weeks 5-6 (sessions 13-18)  149.0 (7.9) 119.2 (7.1)
Weeks 7-8 (sessions 19-24)  150.3 (7.9) 119.8 (6.8)

81



Number of goals set

80

Figure 4.2. Comparison of goal success during the home programme

B Set
Achieved

Physical Activity Nutrition

Type of goal
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Table 4.4. Range and ratio of goals set and goals achieved for the home programme

Goal Number set Number Achieved Percentage
Physical Activity

Sit-ups 14 11 79
Brisk Walking 13 9 69
Swimming 7 5 71
Riding a Bike 7 4 57
Sporting activities 6 2 33
Dance 2 2 100
Other 9 6 66
Overall Total 61 39 64
Nutrition

Reducing snacking 8 6 75
Increasing Fruit & 9 6 66
Vegetable intake

Eating Breakfast 7 6 86
Increasing water intake 3 2 66
Increasing Sleep 1 0 0
Other 2 1 50
Total 30 21 70
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5.0. DISCUSSION

5.1. RESEARCH PROGRAMME SUMMARY

Obesity in childhood and adolescents can affect future QoL (Story et al., 2002), and increase
the risk of psychopathology (Friedlander et al., 2003; Schwimmer et al., 2003; Sjoberg et al.,
2005). However, the treatment of psychopathology is not a priority for most obesity
intervention programmes. Instead, the majority of research has focused on the physical
consequences associated with the disease with most interventions unsuccessful over time
(Summerbell et al., 2003). There is little evidence from investigations of the psychosocial
aspects of obesity in children and young people drawn from the UK (Sweeting, Wright &
Minnis, 2005). Instead, studies have been limited to clinically-based research in the United
States, often with small sample sizes (n < 50) and involving motivated, predominately white
middle class families (Summerbell et al., 2003), making it difficult to generalise the findings
across a range of socio-economic populations. Further, no published trial has included an
equal contact exercise-placebo arm, allowing for a more stringent test of exercise as a
clinically meaningful treatment by equating social contact between the groups. Therefore, the
primary aim of this study was to determine the effect of exercise as a psychological therapy
for the treatment of psychopathologic outcomes in obese adolescents. Changes in physical
activity, physical fitness and BMI were also investigated. As the exercise experiences of
obesity young people presenting for treatment are also often overlooked within the literature it

was the secondary aim of this study to address these shortfalls.

5.2. BASELINE PSYCHOPATHOLOGY

Participants here reported baseline psychopathology scores comparable with paediatric cancer
patients who typically live with a life threatening illness (Magal-Vardi et al., 2004).

Expressions of suicidal ideation were common and in line with previous research (Eisenberg,
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Neumark-Sztainer & Story, 2003). Significant depressive symptom scores were also recorded
for a large percentage of the sample population. Morbidly obese individuals reported higher
total CDI scores (depression); the mean (12.9) approached the 13-point cut-off score used to
screen for depression in clinical populations (Kovacs, 1992). The high depressive symptom
scores observed in the morbidly obese group is very worrying given the long-term negative
quality of life consequences that can result from being severely obese. In obese children not
seeking treatment, previous research (Friedman & Brownell, 1995), including systematic
reviews (Wardle & Cooke, 2005) has suggested that the link between obesity and depression
is modest and even negligible. However, findings here, confirmed by observational studies
(Dong Li, Li & Price, 2006; Erikson, Robinson, Haydel & Killen, 2003) indicate obese
populations seeking treatment are at high risk of psychopathology underlining the need for the
trial in the first instance. Furthermore, interventions aimed at treating childhood obesity must
consider psychopathologic factors in their approach, with evaluation of treatments that have

potential to attenuate such symptoms, critical.

Participants reported low baseline scores for PSPP subscales with morbidly obese individuals
recording lower global self-worth scores than obese participants, lending support for previous
research with obese young people (Eisenberg et al., 2003; Erikson et al., 2003). Domains of
physical self-worth, attractive body adequacy, conditioning/stamina competence and
sport/athletic competence were markedly lower than scores recorded in a convenience sample
of 134 UK adolescents (Gilson, Cooke & Mahoney, 2005). Data from Gilson and colleagues
(2005) is especially relevant as it was sampled from children based in Leeds (UK), with
similar demographics, ethnicity and socio-economic status as the sample reported in this
study. The comparatively low baseline PSPP scores are particularly concerning because
domains of physical self-perceptions have been shown to influence young people's moderate
intensity physical activity (Sallis, Prochaska, & Taylor, 2000). If this is the case, obese

children with low self-esteem might be unlikely to engage in a lifestyle that involves regular
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physical activity, therefore failing to improve their health status, without assistance from

interventions that promote increases in physical self-perceptions.

5.3. EFFECTS OF EXERCISE THERAPY ON PSYCHPATHOLOGY OUTCOMES

5.31. Physical self-perceptions and self-perceptions

Relative to usual care, a randomised eight-week exercise therapy intervention had a positive
affect on the PSW of obese children seeking treatment, both in the short and longer-term.
Changes observed are similar to those for non-randomised research (Barton et al., 2004;
Gately et al., 2000, 2005; Walker et al., 2003) and related reviews (Ekeland, Heian & Hagen,
2005). This study adds to the current body of knowledge given the failure of previous RCT's
to address psychopathology issues with obese adolescents (Summerbell et al., 2003). There
are several possible explanations for the observed change in PSW of exercise therapy
participants. Firstly; the way in which obese adolescents feel about their bodies is likely to be
heavily implicated in the extent to which they participate in physical activity. By engaging in
consistent bouts of physical activity, obese young people have the potential to alter body
composition (Saris, 1993; Schwingshandl, et al., 1999; Sothern et al., 1999) and potentially
influence psychopathology as demonstrated by several studies (Barton et al., 2004; Dong, et
al, 2006; Gately et al., 2000 & 2005; Walker, Gately, Bewick & Hill, 2003). However, it
seems unlikely that obese adolescents will engage in sufficient amounts of regular exercise,
unless they have had opportunities to experience some sense of efficacy from participation.
With this in mind, it is possible that exercise therapy in this study provided participants with
the opportunity to experience a sense of achievement regarding their physical self by fostering
feelings of competence and altering attitudes towards exercise. This is supported by the higher
PSW and GSW scores reported across time with exercise therapy compared to both exercise-
placebo and usual care and substantiated through exercise therapy participants recording

significantly greater amounts of physical activity at follow-up relative to these groups.
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Secondly; supported by low attrition rates and comments from the semi-structured interviews
(discussed in more detail in Chapter 6.0) it is also likely that the short-bouts of intermittent,
moderate intensity exercise used within the current study were achievable for the exercise
therapy participants. The continuous successful completion of a task has been shown to build
efficacy beliefs (Bandura, 1986) and therefore it could be argued that the intervention
protocol adopted here might have positively influenced self-efficacy by providing participants
with a source of mastery experiences. Although, self-efficacy was not measured directly, the

improvement in PSW in favour of exercise therapy appears to substantiate this claim.

Thirdly; providing obese individuals with an enjoyable experience of exercise has been shown
to influence domains of self-esteem in non-randomised research (Gately et al., 2000 & 2005;
Walker et al., 2003). Indeed, children who feel that physical activity is enjoyable are more
likely to participate consistently (Craig, Goldberg & Dietz, 1996). Interview responses
indicated that exercise therapy sessions were fun and enjoyable suggesting that exercise
therapy is a treatment that obese young people are prepared to engage with. Furthermore, by
adhering to protocol consistently, obese young people could achieve positive change in
physical self-perceptions, which might lead to modest changes in behaviour. When set against
a backdrop of evidence that shows obese individuals are often sedentary (Hughes, Henderson,
Ortiz-Rodriguez, Artinou & Reilly, 2006) as a result of feeling negatively about their bodies
and having low actual and/or perceived physical competence (Okley, Booth & Patterson,
2001) the potential positive impact of exercise therapy on psychopathologic outcomes in
obese young people is highlighted. What is clear from the outcomes of this study is that
providing obese children and adolescents with appropriate and enjoyable opportunities to be
physically active is central to promoting changes in self-esteem. This view is supported by

research investigating the determinants of youth physical activity, from which Sallis and
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Owen (1999) suggested that interventions that build perceptions of self-efficacy and provide

enjoyable activities for children, would be most effective.

The improvements in PSW maintained at 28-week follow-up in exercise therapy participants
might be explained by the characteristics of the motivational process thought to underpin the
personal self-perception -physical activity relationship. According to Fox and Corbin (1989)
an individuals perceptions of competence and athletic ability are central to their motivation to
participate in physical activity. This perspective receives support from Harters (1978)
competence motivation theory (CMT), which suggests individuals are more likely to
participate in behaviours (such as physical activity) if they are high in perceived competence
(how good they think they are at the behaviour) and hold high expectations of a successful
outcome for that behaviour. As mentioned previously, it is likely that the accumulation of
mastery experiences facilitated by short intermittent bouts of achievable activity were integral
to the development and maintenance of self-esteem reported by exercise therapy participants.
The results also suggest that by providing obese individuals with an opportunity to exercise in
a supportive environment that assumes an approach that promotes competence in a range of
skills, perceptions of competence can be maintained over the longer term. In support of this,
post-intervention changes in PSW were not maintained for the exercise placebo participants at
follow-up indicating that the inclusion of exercise counselling and aerobic activity in
interventions might contribute to the maintenance of self-esteem among obese individuals
over and above the impact of attention factors alone. The longer-term positive effects of PSW
in favour of exercise therapy could also be explained in terms of the physical signs associated
with exercise. Whilst it is unlikely that the intensity and duration of exercise adopted within
the exercise therapy sessions was sufficient to produce significant changes in physical fitness
and weight status, it is reasonable to suggest that it might have promoted small changes in

muscle tone and body shape, although these outcomes were not measured. Any change in
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body shape for a population who often feel that there is very little that they can do to change
body composition might sustain feelings of PSW and support health behaviour change. In
support of this exercise can provide proprioceptive feedback regarding improvements in the
overall tone and functional ability of obese individuals' bodies (Foreyt & Goodrick, 1995),
which in turn could positively influence body perceptions and attitudes towards physical

activity in obese young people.

5.32. Depression

There was no evidence that exercise therapy had a significant effect on depression or affect.
This is in contrast with previous non-randomised research suggesting the adoption of an
aerobic programme of exercise is useful in treating depression with overweight adolescents
(Stella et al., 2005). However, Martinsen (1994) reported that whilst aerobic exercise might
be as effective as any other therapy in the rehabilitation of depressed patients; treatment has
only been shown to be effective for individuals with average to moderate depression. With
this in mind, a possible explanation for our findings is that the sample reported depressive
symptom scores that were higher than average to moderate. Participants (N=25) reported a
CDI score >13, which is consistent with clinically significant depressive symptoms. The
morbidly obese individuals registered CDI scores approaching the cut-off score for depression
in clinical populations (Kovacs, 1992) with a large percentage of participants (27%)
expressing suicidal ideation. These data are particularly concerning and not only confirm that
obese populations are at high risk of psychopathology (Sjoberg, Nilsson & Leppert, 2005) but
that aerobic activity might not be effective as a standalone treatment supporting the need for
further research in this field. Although no significant differences were noted between the
groups for measures of depression, the fall in baseline adjusted total depression scores over
the treatment period and at follow-up favoured exercise therapy. This suggests that whilst the
attention affects of the exercise placebo might have encouraged participants to feel positive

about their physical selves and thus influence depression, for exercise therapy participants the
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addition of aerobic exercise offered further benefit. This view is supported by previous
research (Biddle, et al., 1998; Mutrie & Biddle, 1995) and related reviews (Larun, Nordheim,
Ekeland, Hagan & Heian, 2006). Whilst there is some evidence of the positive effect of
exercise upon depression in children (Annesi, 2005b; Stella et al., 2005) a recent Cochrane
review concluded that given the very small number of studies focusing on the effects of
exercise upon depression it is impossible to determine which is the most effective intensity,
mode and/or duration in producing anti-depressive effects (Larun et al., 2006), which might
explain the lack of significant results here. While current guidelines on identification and
management of depression in children and young people suggest regular exercise should be
part of a treatment intervention (National Institute for Clinical Excellence [NICE], 2005), it is
cleaf that further studies are required. This seems particularly important for obese young

people who often present to treatment with serious forms of psychopathology.

5.33. Affect

Adjusted scores of positive affect were higher across all time points for exercise therapy
compared to the exercise placebo and usual care control groups. Whilst these differences did
not receive significant statistical support, follow-up trends are consistent with improvements
in PSW and GSW in favour of exercise therapy. Despite participants reporting that the
exercise therapy intervention was fun and enjoyable during the semi-structured interviews,
with statistical support for a change in physical self-perception domains, it seems surprising
that there was no evidence of a change in affect. Previous studies have supported a link
between exercise and positive affect in children (Annesi, 2005a) with data suggesting that
short bouts of physical exercise have psychological benefit (Williamson, Dewey & Steinberg,
2001). However, this was not supported here. Interestingly, there is some evidence that
positive mood state can worsen particularly for adolescents in early puberty, when exercise

progresses past 20-minutes duration (Robbins, Pis, Pender & Kazanis, 2004). Further research
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is required to fully understand the relationship between exercise and mood particularly with

the obese adolescent population.

5.4. THEORY OF PLANNED BEHAVIOUR

The significant difference in perceived behavioural control (PBC) at the eight-week follow-up

in favour of exercise therapy suggests that individuals in this group might have been

~ empowered and in control of their choice to engage in health promoting behaviours. PBC
indicates that an individuals' motivation is influenced by how difficult the behaviours are
perceived to be, as well as the perception of how successfully the individual can, or can not,
perform the activity. This perception can reflect past experiences, anticipation of upcoming
circumstances, and the attitudes of the influential norms that surround the individual
(Mackenzie & Jurs, 1993). It could be argued that the significant improvements noted for
exercise therapy in PBC not only show an understanding of the benefits of health behaviours

“such as exercise and an appreciation of the potential advantages and disadvantages of
initiating such behaviours, but more importantly the confidence to maintain them long-term.
Promotion of this cognitive appraisal was central to the exercise-counselling model adopted in
the trial. The higher PSW and GSW scores across time and greater amounts of physical
activity reported at follow-up relative to the exercise-placebo and usual care groups support
the transition from cognitive appraisal to actual behaviours. Not only did the exercise therapy
intervention help participants feel better physically and globally but it appears it also
empowered them to increase their physical activity. Findings support the use of TTM based
activities, namely the processes of change model described in Table 4.1, as a means of
promoting behaviour change during exercise therapy sessions. Larger trials that investigate
fully the mechanisms of change resulting from exercise therapy are required to fully
determine its use as a tool in the treatment of childhood obesity. However, the results here are

certainly encouraging.
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5.5. CONTROLLING FOR THE EFFECTS OF ATTENTION: EXERCISE PLACEBO

In the short term, the associated attention effects of the exercise therapy intervention are
unclear. Participants in exercise therapy and exercise placebo reported significantly improved
PSW scores, relative to usual care at eight-week follow-up. This suggests that both
interventions provided short-term benefit. Placebo control protocols need to be ones that
individuals are motivated enough to use. As attrition rates were low, it is reasonable to
suggest that the exercise-placebo group might have enjoyed a sense of achievement from their
body conditioning sessions, raising perceived competence and thereby gaining support for the
motivational processes thought to underpin the personal self-perception-physical activity
relationship presented by Fox and Corbin (1989). Furthermore, with all participants in this
study recording very low physical activity scores at baseline, it is possible that any increase in
perceived activity could elicit change in physical self-perception domains. However, it is
unlikely that exercise-placebo participants would have witnessed any concurrent change in
muscle tone or body shape due to the nature of the activities they performed, as demonstrated
by heart rate data (see Table 4.3.). This might also explain the failure of this group to maintain
change in PSW scores at 14 and 28-week follow-up. It is also conceivable that those children
randomised to exercise-placebo increased their level of activity outside of the exercise-
placebo sessions thereby deriving associated psychosocial benefit (Biddle et al, 1998; Biddle

& Mutrie, 2001).

Due to the one-to-one intervention design, the influence of experimenter effect could offer an
explanation for the PSW scores reported by the exercise placebo condition at eight-week
assessment. The experimenter effect is a term used to describe any of a number of subtle cues
(unconscious, nonverbal) or signals (vocal cues, such as tone of voice) from an
experimenter/therapist that affect the performance or response of subjects in the experiment.

Research has demonstrated that the expectations and biases of an experimenter can be
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communicated to experimental participants in subtle, unintentional ways, and that these cues
can significantly affect the outcome of the experiment (Rosenthal, 1998). This could be
particular the case for obese individuals who are often targets of bullying (Morgan, Tanofsky-
Kraff, Wilfley & Yanovski, 2002; Zametkin, et al., 2004) lack self-esteem or confidence
(Swallen, Reither, Haas & Meier, 2005) and tend to be peripheral to social networks (Strauss
& Pollack, 2000). The influence of experimenter effect has also been an issue for camp-based
studies, with authors suggesting the residential nature and supportive social environment of
the camp might account for any reported change in psychopathologic outcomes rather than the
exercise intervention itself (Gately et al., 2005). The failure of the exercise-placebo group to
maintain changes in PSW at 14-week and 28-week follow-up offers support for this
suggestion, strengthening the call for researchers to control for the effects of attention in
future intervention studies so that the exact effects of exercise interventions can be accessed

more accurately.

5.6. OUTCOMES FOR BMI

When discussing the outcomes for BMI it is important to be mindful that reducing weight
status was never an aim of the study. The exercise therapy intervention aimed to empower
obese adolescents to become habitual exercises. As such, any conclusions drawn about the
success of exercise therapy as a tool for reducing BMI must consider this first. There were no
significant differences in BMI amongst the intervention and control groups, which is
consistent with previous studies adopting a physical training intervention with overweight and
obese girls (Nassis et al., 2005a). Findings here suggest that in the absence of weight loss,
obese children randomised to exercise therapy still benefited from significant improvement in
mental health outcomes. This contradicts evidence from previous camp-based studies (Barton,

- et al., 2004; Gately et al., 2000) where positive change in mental health were attributed to
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concurrent reductions in weight. In comparison with other treatment programmes (Epstein et
al., 1995; 2000; Israel et al., 1994) the intervention adopted here was relatively short. Whilst
this might have facilitated adherence, a longer intervention might have been much more likely
to have produced greater improvement to weight status. Furthermore, although the exercise
therapy group reported increases in physical activity, these were only modest (4.8-5.8%) and
might not have been sufficient in dose to significantly lower BMI. Also, there is the
possibility that reported increases in physical activity were exaggerated and could have been
compensated for by an increase in energy intake. Objective measures of physical activity such
as the use of accelerometers might provide a more accurate assessment of physical activity
habits in future studies. It is also reasonable to suggest that any weight lost was masked by an
increase in fat free mass that is often accrued during the first few weeks of an exercise
programme. Therefore, to address this issue it might be beneficial for future studies using an
exercise protocol to assess the extent to which this change in body composition restricts
weight loss per se. In terms of reducing the health hazards of obesity in paediatric populations,
previous research suggests that it might be more important to improve cardio-respiratory
fitness (CRF) as opposed to reducing weight status (Nassis, Psarra & Sidossis, 2004).
Physical inactivity is recognised as a risk factor for coronary artery disease (Fletcher et al.,
1996). However, regular aerobic physical activity increases exercise capacity and plays a role
in both primary and secondary prevention of cardiovascular disease (Fletcher et al., 1996).
Therefore, it appears more beneficial to be fitter rather than thinner (LaMonte, Eisenman,
Adams, Shultz, Ainsworth, & Yanowitz, 2000). With this in mind, results from the
assessment of physical fitness in the current study suggest that exercise therapy positively

affected obese adolescent's cardio-respiratory fitness. Nassis and colleagues (2004) also
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highlight the limitation in examining health complications of obesity by studying BMI alone

and suggest trunk-adiposity; percent fat and CRF should also be used in clinical practice.

5.7. HOME PROGRAMME DISCUSSION

Due to the economic cost of the rise in obesity, finding sustainable and cost effective ways of
helping children change behaviours is essential. Home programmes have the potential to be of
some pragmatic value and are relatively low cost. This might be of particular importance in
organisations that have limited funding for intervention studies such as the NHS. There is
evidence from this study that home programme phases in behavioural trials might play an
important role in maintaining healthy behaviours. Though previous trials (Epstein et al, 1985;
1995; Golan et al, 1998; Schwingsﬁandl et al, 1999) have included a monitoring phase, (such
as monthly meetings), the methodology and rationale for these programmes has been limited.
Few studies report data on the nature of the meetings or monitoring processes particularly
relating to and how they might have contributed to change. The aim of the home programme
phase in this study was to empower the participant to take control of their own health and
offer them an opportunity to employ the skills learned during the exercise therapy intervention
in a real world setting. The results this was achieved in part, and the detailed methodology
provided could help provide a template that future trials might adopt. The results
demonstrated that the majority of home programme goals set by the exercise therapy group
focused on physical activity, compared to nutrition. Although a dietary advice sheet was given
to participants at the beginning of their participation in the trial, the focal point beiﬁg physical
activity reflects the nature of the exercise therapy intervention and corresponds to the
skills/feelings of mastery the participants might have developed during the 8-week
programme. Participants developed skills on how to use different modes of physical activity
such as treadmills, bikes and rowing machines to the point where by the time the home

programme begun they were able to programme the machines themselves and felt competent
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on the techniques required to use such machines correctly. It is reasonable to suggest the skills
resulting from the exercise therapy intervention combined with the current health messages
concerning physical activity had a positive impact of the aspirations and expectancies of the
participants. Physical activity goals were also more frequent than sporting goals. The most
common goals focused on relatively non-skill based physical activity such as brisk walking
and sit-ups rather than structured sport which has implications for curriculum design in that it
could be more appropriate to offer children the opportunity to participate in physical activity,
iike walking or active play rather than specific, structured bouts of sports orientated exercise.
This finding is supported by the Health Survey for England (2002), which found that the most
common type of physical activity was active play (69% of boys and 60% of girls on at least 5
days) whereas participation in sports and exercise was markedly lower (16% of boys and 10%
of girls participated on at least 5 days). There are a number of explanations for the reported
difference between physical activity and sports orientated goals. Firstly, the latter part of the
exercise counselling model focused on reinforcement management and self -liberation. A
priority was identifying exercises that were easily accessible outside of the intervention
environment, brisk walking and sit-ups being prime examples. Secondly, both aforementioned
activities were integral to the exercise therapy intervention, thus it is possible participants
shared confidence and feelings of mastery over these tasks. Thirdly, and perhaps most
importantly, given that social-economic class is as cited as being important contributing
factors to levels of obesity (DoH, 1999), these activities can be achieved with little monitory

cost.

5.8. STRENGTHS AND LIMITATIONS

Whilst this study offers a novel approach to treating the psychopathology associated with
childhood obesity and might have implications for future research programmes and health
policies, the findings should be interpreted in light of several strengths and limitations. As

participants were recruited from hospital referral and/or local media advertising, it could be
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that they were unusually motivated and not representative of the obese adolescent population
in general. The extent to which baseline motivation influenced the success of the intervention
is difficult to determine, as this was not assessed. However, in light of the fact that the sample
was predominantly sedentary, racially diverse and of lower socio-economic status, which is
considered the most difficult population to access, this seems unlikely. Furthermore, this
study's population is in contrast to the predominately white middle class, highly motivated
individuals of previous research that is often criticised for its lack of strength in generalising

results to wider populations (Summerbell et al., 2003).

Recruitment was positive with a high rate of eligible patients enrolled via baediatrician
referral (48%). This shows that it is possible to recruit obese participants from children's
hospitals and that exercise therapy might be an attractive option for those seeking treatment
from the NHS. However, despite this and due to time constraints the trial was marginally
underpowered (N=81 instead of N=90). Nevertheless, it is encouraging that a significant
effect of the magnitude expected for the primary outcome of PSW was obtained. Furthermore,
the sample size was larger, or at least equal in size, to most trials included in a recent
Cochrane Library systematic review (Summerbell et al., 2003) and other more recent obesity
treatment trials (Berkowitz, Wadden, Tershakovec & Cronquist, 2003). While we used the
98" percentile as our inclusion criteria for obesity (Cole et al., 1995) most participants had
BMI scores above the 99.6™ percentile providing data on a population who are often the most
difficult to recruit. Studies that include morbidly obese adolescents are particularly useful in
highlighting the progressive consequences of excessive weight gain during a critical phase of
children’s lives. It is unknown whether or not exercise therapy would provide similar or even
larger effects in adolescents with lesser degrees of obesity and/or not seeking treatment.
Interventions for the treatment of childhood obesity have often been limited by poor

compliance and a lack of follow-up (Summerbell et al., 2003). To resolve this issue,
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treatments not only need to be effective, but also be ones that obese adolescents are motivated
enough to use. The adherence rates for the exercise therapy intervention and the exercise-
placebo were excellent. This suggests that when provided with opportunities and support to
do so; obese adolescents are willing to engage consistently in regular exercise. The low
attrition across follow-ups (Figure 3.2) was particularly encouraging and perhaps reﬂects the
growing desire for the development of feasible obesity treatments amongst society. Previous
reviews (O’dea, 2006) have suggested that adherence to exercise interventions in obese
populations is an especially important issue because involvement has potential to further
sensitise participants about their weight status, therefore cause additional harm. This was not
the case here as no lasting exacerbation of existing concerns regarding self-esteem or other

components of psychopathology were recorded.

As has been discussed previously, the inclusion of the exercise-placebo is considered a
significant methodological advancement on previous research. Furthermore, the same
researcher delivered all intervention sessions. Whilst this made the trail very labour intensive
(over 1400 hours of contact time) it is critical that future research seek to do the same.
Previous studies that have examined lifestyle interventions involving obese children have
failed to provide detailed information about the content of the exercise sessions (Stella et al.,
2005). Not only are the methods adopted in this study described in detail (Daley, Copeland,
Wright & Wales, 2005), but physiological data from both the exercise therapy and exercise-
placebo groups were systematically collected in the form of HR throughout every intewention
session so that aerobic output could be quantified and considered alongside possible effects.
Without such information it is difficult to know what dose of exercise is likely to provide
benefit. Although not considered to be a substantial limitation, because the questionnaires
were self-administered, blinding of the assessments was not possible. With regard to the

change in physical activity status, it is conceivable exercise therapy participants over-reported
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the amount of physical activity they were achieving during follow-up. However, if this had
been the case similar over-reporting would ﬁave been expected in the exercise-placebo group.
The measurement of physical activity adopted in the study (PAC-A) did not provide
information on intensity and duration of activity and only assessed physical activity during
the school year. Future studies might wish to adopt a more comprehensive and/or objective
measure of physical activity, but in doing so must be mindful of the additional time costs and
expense of techniques such as accelerometery/determination of oxygen consumption. Due to
multiple statistical testing it is important to recognise the possibility of type 1 errors and as a
result outcome differences might be erroneous. Analyses also revealed a number of null
results for outcomes included in this study but the consistent trend in psychopathology

variables in favour of exercise therapy suggests that reported differences are real.

5.81. Home programme limitations

Concerns have been expressed over the ability of children to accurately recall and report
physical activity patterns (Baranowski, 1988). The extent to which young people overestimate
activity duration when self-report measures are used can be marked (Welk, Corbin, Dale,
2000) with studies suggesting that in comparison to heart rate monitoring, adolescents can
overestimate moderate intensity physical activity duration by up to 40 per cent (Gilson et al.,
2005). According to Baranowski (1988), to ensure validity and reliability of self-report scales
measures must be taken to improve the cognitive processing of such data in children. In other
words, children need to be given skills for accurate recall of their physical activity. The latter
stages of the exercise therapy intervention attempted to provide participants with skills
necessary to set appropriate goals and report their behaviour accurately. The home
programme diaries support the success of this, in that days were left blank where no activity
occurred. The use of objective assessments of exercise however, would corroborate and add
further validity to the findings. The desire to provide others with a favourable impression of

oneself (Demaio, 1984) could account for response biases in the home programme data. This
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factor is particularly likely among adolescents, for whom some behaviour, such as athletic
competence, is associated with status in certain settings (Brener, Billy, & Grady, 2003). The
success of a home programme could also be determined by its duration. Research has shown
that the accuracy of self-report changes over time (Rothman, Salovey, Antone, Keough, &
Drake, 1993). For example, reported behaviours over a year, as in previous research (Epstein
et. al, 1984; 1985) are generally less accurate than those reported for the previous month
(Rothman et. al, 1993). Further studies are needed with the obese adolescent population to
determine the strength of the findings reported for the home programme phase of the study

and objective measures such as the use of accelerometers might prove valuable.

5.9. CONCLUSIONS

Although treatment effects were modest, evidence here suggests that participation in a
supervised exercise therapy intervention can significantly improve measures of self-esteem
and increased physical activity in obese/morbidly obese adolescents over time, relative to
usual-care. The significant improvement of exercise therapy compared to the usual care arm
of this study demonstrates that the psychological needs of obese adolescents are unlikely to be
met fully by standard care currently offered by clinicians or health professionals. Instead
supervised exercise therapy interventions appear to be of some benefit to psychological
health. Whilst somewhat labour intensive the RCT format of this study could be refined to
offer a cost-effective alternative to more common psychological treatments, (e.g. cognitive
behavioural therapy) making it a serious option in the management of childhood obesity.
Furthermore, results here have implications for the global treatment of obesity. Exercise
therapy has the potential to reach a broad audience as indicated by the socio-economic diverse
sample found here, who might not be able to, or choose not to, access other types of
psychological interventions. As such, there is much too commended further investigation of

the efficacy of exercise therapy in the treatment of obesity in other populations such as adults.
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A consistent critique of previous treatment interventions has been the extensive length and
high intensity of exercise bouts (LeMura & Maziekas, 2003). Given previous positive
exercise experiences are seen as central to an individual’s future behaviour (Bandura, 1986)
providing obese children, who have limited aerobic capabilities and lack physical self-
competence (Okley et al., 2001) with positive physical activity experiences seems important
to promote long-term exercise adherence. Therefore, future childhood obesity treatment
interventions might benefit from concentrating interventions on developing mastery and
providing a positive exercise experience for obese individuals before employing exercise or

physical activity as a method of weight control.

Previously, much attention has been given to obese individual's physical health status without
due concern for other aspects of their well-being. It is hoped that results from this study will
‘help to generate additional interest and concern about the psychopathology of young people
who are obese and raise awareness of the importance of assessing the efficacy of obesity
treatments in relation to psychopathology outcomes, and not exclusively in terms of weight
loss. Ultimately, it is essential that simple and cost-effective strategies be offered to obese
adolescents as part of their rehabilitation process so that they are able to participate in society

to the same extent as their non-obese counterparts.
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6.0. SEMI- STRUCTURED INTERVIEWS

6.1. INTRODUCTION

Whilst quantitative methods enable accurate analysis of an intervention, they are limited to
characteristics considered important by the investigators (Jolly, Greenfield & Hare, 2004).
Well-being and health are personal entities and 'value' cannot be seen only in terms of
quantifiable outcomes. Instead, methods such as qualitative analysis, potentially offer an
improved and complementary approach for eliciting an individual’s perspective on treatment
(Jolly et al., 2004). Interventions using exercise and physical activity to address some of the
health consequences of obesity have been evaluated, but have yielded limited success
(Summerbell et al., 2003). Therefore, there is a need to further understand participants'
experiences during obesity treatment trials to determine the factors likely to improve
attendance, adherence and treatment success in subsequent investigations. The inclusion of a
qualitative dimension to this thesis might also further understanding of health professionals’
about the exercise needs of obese adolescents, so that they can be better served in the future.
The following chapter (comprising of two qualitative studies, the eight-week interviews and
14-week interviews, nested within the main randomised controlled trial) reports the individual

views and experiences of those who were randomised to the exercise therapy arm of the trial.

6.2. METHODS

In line with a purposive sampling procedure (Patton, 1990) all participants who had been
randomised to exercise therapy, including those that had high and low adherence, males and
females and younger and older participants were invited to complete a semi-structured
interview at the end of the intervention (here referred tc; as eight-week interview) and again
post home programme (here referred to as 14-week interview. Table 6.1 describes the

characteristics of interviewed participants on commencing the intervention.
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Table 6.1. Characteristics of interviewed participants on commencing the intervention

Participant Gender Age Ethnicity Adherence Obesity BMI  Interview IMD
number (range 1-  status’ (kg/ at Rank
24) (BMI m’).  14- Score?
SDS) weeks
P1 Male 15  White 22 Morbidly 37.60 No 1
Obese
P2 Female 16  White 20 Obese 35.26 Yes 4
P3 Male 14  White 22 Obese 31.28 No 4
P4 Female 16  White 23 Obese 38.59 No 2
P5 Female 13 White 24 Obese 29.18 No 4
P6 Female 15  White 24 Obese 35.07 Yes 2
P7 Female 14 White 20 Obese 3723  Yes 1
P8 Female 14  White 22 Obese 3146 Yes 4
P9 Female 13 White 24 Obese 3043 Yes 4
P10 Female 11 White 24 Obese 33,15 No 4
P11 Female 14  White 24 Obese 3725 Yes 1
P12 Male 12 White 22 Morbidly 35.73  Yes 1
Obese
P13 Male 11 White 22 Obese 28.44 No 4
P14 Female 11  White 21 Morbidly 42.57 Yes 4
Obese
P15 Male 13 White 24 Obese 30.83 Yes 3
P16 Female 11 Black 22 Obese 2848 No 4
P17 Male 13 South 24 Obese 29.54 Yes 2
Asian
P18 Male 14  White 21 Morbidly 37.97 Yes 4
Obese
P19 Female 11 White 19 Obese 29.46 No 1
P20 Female 12  White 17 Obese 28.45 Yes 4
P21 Male 12 White 21 Obese 32.65 Yes 4
P22 Female 11 White 24 Obese 31.50 Yes 3
P23 Female 11 White 17 Obese 3145 No 1
P24 Female 15  White 24 Obese 3771 No 3
P25 Male 14  White 22 Obese 33,05 Yes 4

1Obesity status calculated according to SD scores (Z scores) relative to current UK standards’

BMI SDS >3.5=morbidly obese.

*Index of multiple deprivation (IMD) quartiles: 1=least deprived and 4=most deprived.
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An “a priori” semi-structured interview schedule was used to standardise the eight-week
interview (Appendix 9) and the 14-week interview (Appendix 10). Each interview lasted
between 15-25 minutes and was conducted on a one to one basis with one of two members of
the investigative team in English. The semi-structured interview schedule employed was
designed in line with various qualitative methods texts (Brenner, Brown & Canter, 1985;
Taylor & Borgdan, 1984). All the interviews were tape-recorded and transcribed verbatim.
The generated interview data in part reflected the direction and focus of the semi-structured
interview schedule, but there was sufficient flexibility to allow participants to express their

experiences of the intervention, in whatever order they wished.

The data collection process followed a framework analysis which offered a deductive
approach from pre-set aims and objectives (Pope, Ziebland & Mays, 2000). In this instance
the analytical process of the data was strongly informed by 'a priori' reasoning. Immersion in
the raw data was conducted with the same two members of the investigative team
independently reading and re-reading all the transcripts. The same two researchers also
listened to each taped interview to gain additional insight that the printed word cannot
provide, such as tone of voice and pauses. A thematic framework identifying all key issues,
concepts and themes from the raw data was established, with analysis conducted between and
within the transcripts. A detailed index of the data was developed, which labelled the data into
sections using a cut and paste method. These sections were then explored, compared and
discussed between the same two members of the research team with a view to providing
explanations for the findings. The process of mapping and interpretation was influenced by
the original research objectives as well as by the themes that emerged from the raw data. The
following chapter will report and discuss outcomes from each interview schedule separately.
Example transcripts for the eight-week (Appendix 11) and 14-week interviews (Appendix 12)

are presented in the appendices.
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6.3. EIGHT-WEEK INTERVIEW SCHEDULE

Of those randomised to exercise therapy (N=28), 25 consented to be interviewed and 23
provided useable information. The sample consisted of nine male and 16 female obese
adolescents (BMI Centile > 98" UK standard) with a mean age of 13.0 (SD 1.7) years. At
eight-week interview, the semi-structured interview schedule was used to discuss the
following issues: Reasons for becoming involved in the study; sources of motivation to attend
exercise therapy sessions; experiences of participation in exercise therapy intervention; views
about the structure/usefulness of the intervention; potential barriers to exercise; body
consciousness; physical self perceptions and self perceptions; beliefs about the role and
usefulness of exercise for improving health; and lessons learnt from participating in the

exercise therapy intervention

6.4. RESULTS: EIGHT-WEEK INTERVIEW

Presented quotes (Figure 6.1) reflect the range of themes that emerged from the eight-week

interview data and were typical of the insights that participants gave during their interviews.

6.41. Reasons for becoming involved with the project

The most frequently (N = 12) cited reason for initially becoming involved with the project
was the influence of a significant other (parent or paediatrician). The desire to loose weight
was also common (N = 8) with ill health avoidance cited twice. Two participants said they
had no specific reason for entering the project. Only one participant stated that the decision to

become involved with the project was their own idea.

6.42. Sources of motivation to attend exercise therapy sessions

Several participants (N=7) commented they were motivated to participate for intrinsic reasons

such as fun and enjoyment (N=14) and/or self-improvement (N=3).
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Figure 6.1. Participant responses from eight-week interviews

Reasons for becoming involved in the study

People just sit at home eating pizza all time; I wouldn't like to be one those boring people. I
want to be a person that can go out, go on holiday, go to work, have lots of friends. (male
P3)

My mum didn't know about it at first.... I did actually do it on my own bat (female P9).
Because I'd like to lose some weight (female P16).

I think it was through the hospital, Yeah, they mentioned it to us (female P7).

I thought it would be fun and it has (female P22).

Sources of motivation to attend exercise therapy sessions

Because I'd like to lose some weight (female P16)
Because I like doing it and I want to get the weight down, I'm determined (male P15)

I could see the benefits, like my heart rate going down, things like that, it was good to know
that it was making me more healthy and I enjoyed it really (female P4)

I knew I was overweight so I thought I'd give it a try (male P12)
Attitudes and experiences of participation in exercise therapy intervention
They helped me to loose weight - that's what I am here for (female P9)

I am a bit more fit now, like healthier because I know how much I am meant to exercise
now (female P8)

Because I wanted to do it (female P19)
I could see the benefits, like my heart rate going down (female P4)
It made me feel better about myself (male P18)

I felt healthier and better and stuff and I felt like I had actually done something. Rather than
going home and being a couch potato (male P1)

It gets you out of the house and not eating, and also exercise helps you and it can help you
loose weight (female P4)
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Views about the structure/usefulness of the intervention

It was fun, you had time to exercise and time to have a break in between, so I wasn't tired
(male P15)

I'd come over, have a rest, have a drink and then, when we were going for, like, another one,
I just relaxed a bit and I just went on to it [exercise equipment], but I didn't feel right tired

when I got back on to on [exercise equipment] (female P10)

It was alright, cos if it had gone on longer then I think that wouldn't have been able to do
everything properly (female P7)

Make it longer so more weeks (female P16)
Potential barriers to exercise

It's not opportunity. I probably could, somehow, fit it in, but it's just, I really can't be
bothered. I want to, but, actually, I don't at the same time. It's like, I must go the gym, and
then I don't bother (female P2)

I might just want to do something else (male P25)

School work, family commitments and friend commitments, if my friends need me I will be
there for them (male P1)

Coming from school really, that was the only thing I found difficult. I was tired, but I
thought I'm still going (female P6)

Body consciousness, physical self perceptions and self perceptions.

I just feel more confident comfortable and confident (male P1)

That you can achieve anything and there's no reason to doubt yourself, what your doing and
who you are, it makes you like stand up for yourself, if people pick on you, you just give
them something back (male P3).

That I can do things. I feel a lot happier I'm doing something (male P18)

That I can do a lot more, I'm capable of a lot more than I thought I was (female P7)

I feel better because I've done something, I know I can help myself more now
Like, I feel like I've lost weight (female P10)

It feels like, it's just like I've lost some weight, and it feels like I've just let go of myself and
come here and lost some weight (female P5)

I feel as if it's definitely changing shape for the better, and I just feel a lot more confident
(female P6)
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Beliefs about the role and usefulness of exercise for improving health

They helped me to loose weight - that's what I am here for (female P9)

I am a bit more fit now, like healthier because I know how much I am meant to exercise
now (female P8)

Well I mean I know you don't eat cake! Well you can eat cake, just in moderation (female
P9)

It got me to understand that exercise is something you need to do, it is not something you
can just throw off or make up (male P3)

I felt healthier and better and stuff and I felt like I had actually done something. Rather than
going home and being a couch potato (male P1)

It gets you out of the house and not eating, and also exercise helps you and it can help you
loose weight (female P4)

Because we shouldn't have that many obese kids in this world because when they're older
they'll get really really fat (female P16)

Yeah, cos it makes you look at it a different way to what you used to, cos some kids just
think "Oh well it will go away" (female P7)

Lessons learnt from participating in the exercise therapy intervention

That you can achieve anything and there's no reason to doubt yourself, what your doing and
who you are, it makes you like stand up for yourself, if people pick on you, you just give
them something back (male P3)

That I can do it if I keep trying (female P16)

some people aren't motivated to get exercise and this motivates you (female P11)

That I can actually exercise if I want to (female P6)

I've learnt how to do exercise, how to eat properly (female P10)

That I can do a lot more, I'm capable of a lot more than I thought I was (female 7)

Teachers have noticed a lot of difference in PE. I am more willing to keep going (female
P9)

That I am fitter than I thought I was, but I'm not as fit as I'd like to be (male P15)

That I can do the exercise, I've just got to make sure I fit it in (female P4)
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Five participants mentioned improving health as the primary source of motivation for
attending the exercise intervention and six participants believed having good health was
desirable. Related to this, four participants reported the fear of health consequences was an
important source of motivation for attending the exercise intervention. Weight loss was
reported in 11 participants as an important source of motivation for participating in the trial.
Expressions of mastery of exercise skills were frequent (N = 19) and a large number of the
sample (N = 12) expressed that they looked forward to attending the exercise therapy
sessions. There was also evidence that the intervention became part of the participants’

weekly routine (N = 6).

6.43. Attitudes and experiences of participation in exercise therapy intervention

Overall participants were very positive about the exercise therapy intervention; sixteen
participants expressed that the exercise therapy intervention was fun and enjoyable (N = 16)
and in particular using the aerobic exercise equipment (N=9). Participants admitted to liking
the inclusion of non-exercise activities such as the pool table (N = 6), table tennis (N = 5) and
gym balls (N = 3) and seven said that the intervention had motivated them to make a positive
behaviour change. Six participants commented that they felt the content of the sessions was
achievable, whilst still remaining challenging. Several participants (N=7) expressed the view
that they had gained a sense of personal progression from participation. Three reported that
the sessions had provided them with a sense of motivation to exercise, which had not been
experienced previously. Although most participants reported enjoying the intervention,
several participants (N=4) also made negative comments. These tended to be related to using
specific pieces of exercise equipment in the exercise therapy room. One participant thought

that exercise was boring.
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6.44. Views about the structure/usefulness of the intervention

Participants strongly emphasised the value of the intermittent exercise structure and many
participants indicated (N=10) that this approach was acceptable and achievable, mainly
because it provided the opportunity to have a rest, cool down and get a drink. The most
common complaint (N=5) was that the intervention period of eight weeks was not long.
enough. In general, the role of exercise for improving health was looked upon positively,
mainly because it was seen as an effective method of weight management. Seven participants
felt they were more aware of the role of exercise for improving and maintaining their health.
While participants were questioned specifically about the usefulness of exercise in terms of
their general health, rather than weight loss per se, many provided answers in terms of losing
weight, with eleven participants reporting the intervention had helped them to consider their
diet and the types of foods they were consuming. Only two participants commented on the

link between obesity in childhood and health consequences in later life.

6.45. Potential barriers to exercise

A wide range of exercise barriers were cited by participants, these included: the weather
(N=3), getting tired or out of breath (N=5), difficulties with exercising after school (N=1),
feeling tired (N=4), lack of time due to school/schoolwork (N=4), commitments to

family/friends (N=3), feeling lazy/unmotivated (N=4).

6.46. Body consciousness, physical self perceptions and self perceptions

When asked to reflect on how they felt about their bodies after completing the exercise
intervention, the dominant theme centred on weight loss and body shape (N=8). Taking this
point further, several participants (N=11) commented that they felt they had lost weight and
they subsequently associated this with other types of positive feelings and responses, such as
feeling more energetic (N=3), not feeling lazy or like a slob (N=2) and feeling healthier/fitter
(N=3). Participants also reported that they felt their body shape had changed as a result of the
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intervention (N=7). Participants expressed they felt confident with regard to exercise and
moreover were aware of how much exercise was required to maintain and improve their
health (N=18). Expressions of improved physical self perceptions (N=10) global self-worth
(N=8), global self confidence (N=9) and athletic competence (N=12) were common. There
was a general sense that participants were happier than when they began the programme and
that they felt empowered to continue to exercise over the long-term (N = 7). There were
numerous expressions regarding positive weight loss (N=11), changes in physical fitness

(N=15) and changes in body shape (N=7).

6.47. Beliefs about the role and usefulness of exercise for improving health

Participants conveyed an understanding (N=19) that the exercise therapy sessions were of
benefit to their health. There was an association made between the exercise sessions and
weight loss in a number of participants (N=6). There was some evidence of progression, with
participants reflecting on their previous levels of fatigue associated with exercise compared to
how they feel now (N=10). Some participants expressed that the intervention had made a
definite difference to the way they feel about themselves (N=12). There was evidence of
positive self talk (N=16), re-enforcing statements (N=8) and task specific self-efficacy

(N=19).

6.48. Lessons learned from participating in exercise therapy intervention

When participants were asked to reflect on their involvement in the intervention and to think
about what they had learnt (if anything) from their experiences, participants (N=9)
commented that they had previously underestimated their ability regarding exercise, and were
pleasantly surprised at how much exercise they could achieve under guidance; there was a
strong sense of realisation of being capable of achieving more in terms of regular involvement
in exercise. Nine participants speciﬁcally commented that they ‘felt better’ or more confident

about themselves generally.
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6.5. RESULTS: 14-WEEK INTERVIEW (HOME PROGRAMME PHASE)

6.51. Sample characteristics.

Of the 23 adolescents who completed the eight-week interview, 15 completed the post home
programme interview. This was due to lack of interviewer provision and not as a result of
participant drop-out. The sample consisted of 80% (N=12) obese (BMI >2.5 SDS, adult
equivalent BMI of > 30) and 20% (N=3) morbidly obese (BMI >3.5 SDS, adult equivalent
BMI of > 40) individuals, consisting predominately of White children, 93% (N=13), with a
further 7% (N=1) of South Asian ethnicity. At 14-week interview, the semi-structured
interview schedule was used to discuss the following issues: Initiating and maintaining
behaviour change; attitudes and barriers to exercise; exercising independently; the exercise
diary intervention; body consciousness; physical self-perceptions and self-perceptions; and
lessons learnt from participating in the study as a whole. Presented quotes (Figure 6.2) reflect
the range of themes that emerged from the 14-week interview data and were typical of the

insights that participants gave during their interviews.

6.52. Initiating and maintaining behaviour change

A large proportion of participants (N=12) responded positively with regard to their exercise
experiences during the home programme phase of the study. Of those that completed the 14-
week interview, four stated that they had maintained their current exercise behaviour and nine
had increased their participation in exercise. One participant reported that they had initiated
new exercise behaviours but indicated that these were not maintained and cited a lack of
support as the reason for this. In response to the question ‘do you think you will be able to
keep your exercise participation up’ 71% (N=10) of participants responded positively.
Interview responses from four participants provided evidence that exercise had become part
of daily living with a further five indicating that they planned to carry on exercising over the

longer term. Only three said that they had failed to maintain some form of physical activity.
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Figure 6.2. Participant responses from 14-week interviews

Initiating and maintaining behaviour change

I've started going swimming three times a week before school....mum and I started that when
I finished here, I've benefited from it, so I think I may as well if it's going to help me, I may as
well do it. I've got used to doing it a lot more, cos before I didn't do much. but now because
I've started doing it, it's a routine (female P7)

I've been going to the gym at school, I've been to the table tennis club and I've been doing
some sports like basketball and football at school..... Yeah, I think Yeah; I think it's going to
be a long-term thing. I'm going to try and stick with it (male P12)

Gym and swimming- I've been on the treadmill and on the bikes and on the skiing machine,
I've basically gone through most of them. I've been doing walking and, sit-ups..... Yeah
definitely, now I'll be getting more money it means that I can go swimming more often and
things like that (female P6).

I think I'll do it a month at a time (male P18).

Attitudes and barriers to exercise

I enjoy it more now, because I know it's helping me, but before I wasn't that bothered, but
now I've started to do something and it's helping me, so I like doing it more rather than not
bothering to do it (female P7)

the satisfaction that i know its going to help me, but i don't enjoy the sweating (male P15)

The feeling afterwards mainly, you feel a lot better about yourself and if you haven't done any
you feel like you've got nothing done (female P6)

It just tires you out a bit (male P12)

I don't like it at the minute 'cos it's cold. Going outdoors, I don't like that. I think it is
definitely summer, it's easy in the summer to get out and do stuff (female P2)

i don't really know, i can't think of anything (male P15)
the weather and if it's? after school (female P14)

coursework, homework maybe (male P25)
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Exercising independently

I've been ok it's been ok, it's easier with rob (researcher) because he told you what to do (male
P25).

When I go swimming, it's with my mum, so I'm with somebody each time I do something.
and when I'm at school, it's in a group, so I'm not on my own (female P7)

I like doing it on my own (male P21)

It’s a bit harder. ... I can do it on my own but its just remembering to do them all (female
'l;‘lzlg)exercise diary intervention

Bit of a pain, yeah, it's like having to fill it out every day (male P12)

It was good because it showed me what I had actually been doing. I did look back and it had
done a lot more than what I thought I had. It just showed me what I could do and what I was
capable of doing (female P6)

I haven't used it. because I lost it (male P18)

I could remember what I'd done (female P20).

A bit of a pain. I missed out a week (male P21).

Body consciousness, physical self perceptions and self perceptions.

That you can loose weight if you want to and just keep doing it (female P8)

I am fitter than I actually thought, and I can be a lot fitter. I don't have to stop as often when
I'm doing exercise no......... how does that make you feel? Brilliant. (male P15)

I've got more friends now...and you think that's the result of the exercise do you? Yes (male
P21)

That I can do it, it's just ...... pulling your finger out It isn't as hard as I thought it was, 'cos I
did, like, really enjoy it (female P2)

like before, I just thought "oh well I'm just overweight, I can't do anything about it", but now
because I've started exercising and eating differently, then I've thought "well I can change",

you know (female P7)

A lot better about myself, you know it makes me confident, pushing yourself further each
time and stuff like that. (female P6)

I feel different because I can do things that I wasn't able to do before.(female P14)

I feel I've done something to help myself Yeah, achieved something (male P17)
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Lessons learnt from participating in the study as a whole

I've enjoyed all of it, it was fun doing all the exercises and everything, it wasn't ever boring
like "oh I've got to go there today", I just used to go "oh, I like to go", cos otherwise I'd just be
sat at home doing nothing, so I've enjoyed it. (female P7)

It showed me that I really do need to exercise. Making sure that I had breakfast because a lot
of the time I would just skip it, because I didn't have time or because I wasn't feeling like it in
the morning. But I've made sure that I have had it and that is it healthy during the day, I've not
felt as hungry. I would probably have not exercised it something that I have always thought,
I'll just diet instead. It worked out a lot better (female P6)

it was really fun (male P15)

At first it was like, I wasn't to keen on doing it, I have always thought exercise was too hard,
but once I came and they said to us about it and things like that I was definitely wanting to do
it then. I'm glad I did it. (female P24)

Yes, been very informative (male P25)

I feel like I've lost a little bit of weight and it feels good (female P23)

Yes. It helps to get your heart fit. (male P18)

yeah I wasn't able to before, but now I can (female P14)
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6.53. Attitudes and barriers towards exercise

Participants commented that they enjoyed exercise (N=10) with one individual citing the
competitive element of games and sport as a positive. Six participants said that they exercised
because they knew that it was of some benefit to their health. One participant said that they
exercise because it made them feel better about themselves. Getting sweaty (N=2), feeling
tired (N=4) lack of motivation (N=2) and feeling breathless (N=2) were cited as the main
barriers or negatives of exercising. The weather (N=2), course-work (N=‘3) and lack of time
(N=3) were also cited as barriers to exercise. Four participants said that nothing stopped them
from exercising and a further three said that they could not think of any negative things to say

about exercise.

6.54. Exercising independently

Responses regarding exercising independently were mixed. Five participants suggested that it
had been more difficult to exercise on their own; whereas six suggested that it was either
"OK" or responded "No" to the question ‘has it been difficult to exercise on your own without
the support of the researcher?’ One participant said that they had received support from a
family member to help them with their exercise. One participant expressed a preference for

exercising on their own.

6.55. The home programme: exercise diary intervention

Views about the exercise diary were mixed particularly regarding its use in maintaining
exercise participation. Seven participants suggested that filling out the exercise diary had been
a positive and useful experience, suggesting that it had helped them remember their
achievements over the home programme period. Two participants said that the exercise diary
had shown them what they were actually capable of doing regarding exercise. One participant
indicated that they had found it useful as a tool to identify reasons for failing to exercise. Five

responded negatively towards the exercise diary citing that they had found it of little use
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(N=2) or of no use to them at all (N=1). One participant said that they had lost the diary and
three suggested that filling it out was difficult and labour intensive. One participant referred to
the fact that other people (parents in particular) might think it to be of use, but actually they

viewed it as disheartening and reminded them of actually how little physical activity they did.

6.56. Physical self perceptions and self perceptions

Responses to the question ‘how do you feel about your body now that you have been involved
with the project for some time’ were positive across all participants. Participants (N=10)
suggested that that had either lost weight or perceived themselves to be thinner and /or fitter
as a result of being involved with the project. There was evidence that participants felt more
confident about their bodies (N=4), felt healthier (N=7), were greater involved in friendship
groups (N=1) and expressed certainty that they could change (N=2). However, three
participants said that they still worried about their weight. All of the participants (N=14)
interviewed at 14-weeks made some inference to how surprised they were at what they had
been able to achieve during the programme and made comment that ‘they could do it if they

tried’.

6.57. Attitudes and experiences of the study as a whole

All participants (N=14) indicated that the project had been fun, enjoyable and a worthwhile
experience. Nine of the participants indicated that children who had weight concerns should
be encouraged to become involved in similar projects. Four participants indicated that the
project had had a positive impact on their diet. There was also support for benefits of a
adopting a healthy lifestyle that included regular exercise. None of the participants
commented negatively towards the programme although three suggested that they would have

liked it to be of longer duration.
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6.6. DISCUSSION

These two qualitative studies, nested within the main randomised control trial, explored obese
adolescents’ experiences of participation in an exercise therapy intervention and subsequent
home programme follow-up. To inform future childhood obesity treatment, it is important to
understand why obese individuals participate in and adhere to treatment programmes. The
semi-structured interviews presented here offer insight into the experiences of obese
adolescents during exercise therapy sessions and then as they try to establish exercise habits
independent of specialist support. The following discussion constitutes three parts. Firstly, a
discussion of the outcomes from the eight-week interviews (first qualitative study), secondly,
consideration of the implications of the 14-week interviews (second qualitative study) and

thirdly a brief review of the semi-structured interviews as a whole with appropriate summary.
6.7. DISCUSSION OF THE EIGHT WEEK INTERVIEWS:

6.71. Participant perspective of exercise therapy

Comments from the eight-week semi-structured interviews suggest that the experiences of
obese adolescents attending a structured exercise therapy intervention positively influenced
dimensions of psychopathology lending support for the quantitative trial findings, past non-
randomised research (Barton et al., 2004; Gately et al., 2000; Walker et al., 2003) and related
reviews (Ekeland et al., 2005). Participants reported being - ‘happier’ after exercise
suggesting the intervention had had a positive impact upon their domain specific and global
self-esteem, which are also consistent with the main trial results - I feel pleased that I've
actually done it. It's like "yeah", I've done it. Findings concur with those of previous studies
in supporting a positive association between exercise participation and psychological well-
being in healthy adults (Eriksen & Bruusgaard, 2004) and obese young people (Steptoe &
Butler, 1996). Furthermore, as with other studies (Barton et al., 2004) results here

demonstrate that confidence in one’s ability to be physically active is an important
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determinant of physical activity in children and adolescents. In obese young people, serious
forms of psychopathology are likely to be linked to negative physical self-perceptions, self-
perceptions and perceived body image (Butler, Hokanson & Flynn, 1994). Exercise therapy
might have a facilitative role in helping to reverse these trends by providing participants with
positive cues towards a sense of achievement regarding their physical self - I could see the
benefits, like my heart rate going down, things like that, it was good to know that it was
making me more healthy and I enjoyed it really. 1t is likely that this change in domain specific
self-esteem could also positively affect psychopathology. As in previous studies (Okley et al.,
2001), the main trial baseline results suggested that obese adolescents experience poor
perceived physical competence and report low efficacy expectations, which are likely to have
stemmed from negative past exercise experiences and/or a distinct lack of opportunity to
exercise in the first instance - When [ first came it was a little bit hard for me because I didn't
know what to do. However, comments from the eight-week interviews indicated that
continued participation in the exercise therapy intervention was associated with positive
change in physical self-competence - I can run and that now before I couldn’t - When [ first
came it was a little bit hard for me because I didn’t know what to do, but it’s getting easier
and I quite like the bike, its quite good and I like the treadmill as well. This suggests that
obese children can successfully participate in structured exercise given the opportunity and
support and that physical activity can contribute to the enhancement of their psychological
and social well being, similar to other populations (Biddle, Sallis & Cavill, 1998; Mutrie &
Biddle, 1995). This is fundamental as it seems unlikely that obese adolescents will engage in
sufficient amounts of regular exercise unless they have had opportunities to experience some
sense of efficacy from participation. This could be due to the social exclusion that tends to

surround obese children (Israel & Ivanova, 2002: Zeller et al., 2004).
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6.72. The importance of enjoyment for exercise participation

Participants consistently expressed that the exercise therapy sessions were fun and enjoyable.
Enjoyment of exercise has been consistently associated with promoting exercise motivation
and compliance in children (Dishman et al., 2005; Taylor et al., 1999) and is associated with
long-term adherence in studies of young adults (de Andrade Bastos, Salguero, Gonzalez-Boto
& Marquez, 2006). The theme of enjoyment has also been shown to be an important element
in programme adherence during weight-loss camps (Holt, Bewick & Gately, 2004).
Conversely, forcing a child into un-enjoyable exercise can have negative consequences for
later adult activity (Taylor, Blair, Cummings, Wun, & Malina, 1999). Where possible,
interventions should involve children in physical activities that they enjoy, to facilitate
feelings of esteem and promote social interactions and friendships (Strauss & Pollack, 2003).
Interview comments suggest that exercise therapy as an approach was successful in achieving
this - It made me feel better about myself. Comments reflecting change in self-esteem through
positive exercise experiences are clearly encouraging as this was the primary aim of the

intervention.

Participant views of the exercise therapy sessions also reinforce the assertion that programmes
designed to treat obesity in children and adolescents should be built on skill-based instruction
(Gately et al., 2000; Gately & Cooke 2003). Participants recognised the importance of choice,
and commented favourably on the exercise therapy sessions offering a range of activities.
Activity choices have previously been shown to increase exercise motivation in obese
adolescents (Ferrer-Caja & Weiss, 2000; Holt et al., 2005) so views in support of this
approach are encouraging. The exercise therapy sessions were designed to take place on a
one-to-one basis with a researcher who provided non-competitive, supportive, yet physically
challenging exercise sessions and this might also have promoted enjoyment and adherence. It
is also possible that enjoyment had an indirect influence on physical activity participation, by
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enhancing self-efficacy through affective states. According to Bandura (1997) affective
responses are sources of information about self-efficacy and therefore affective responses
related to the enjoyment of physical activity could in part determine self-efficacy. This
mediated effect of self-efficacy on changes in physical activity behaviour has been evidenced
among older adults (McAuley, Jerome, Elavsky, Marquez & Ramsey, 2003) and more
recently amongst adolescent girls (Dishman et al., 2005). On the basis of this, interventions
adopting physical activity as an approach to treating obesity should ensure participants derive

enjoyment from physical activity.

6.73. The structure of the exercise therapy intervention

The exercise therapy sessions aimed to provide participants with a positive experience of
exercise. Offering activities that are enjoyable but also achievable for the participants is
central to this. Many felt the intermittent exercise structure helped them to perceive regular
exercise participation as an activity that was attainable - It was fun, you had time to exercise
and time to have a break in between, so I wasn't tired, contributing to positive affective
responses and increases in efficacy. This is critical because obese children and adolescents
generally have limited exercise tolerance (Reilly, 2006). Thus, short bouts of exercise are
likely to be more enjoyable and sustainable and provide a way in wish to build efficacy and
foster feelings of success. Using this approach, participants commonly extended a sense of
surprise at how much exercise they able to participate in - That I can actually exercise if I
want to; - That I can do a lot more, I'm capable of a lot more than I thought I was and
furthermore, several participants felt the intervention period of eight weeks was too short
suggesting that longer interventions might prove to be even more efficacious. Findings also
indicate that in an appropriate environment with support to do so, obese adolescents can be
motivated enough to engage in and experience a positive change their in global self-esteem,
through regular exercise. This is an important consideration when designing intervention

programmes for obese adolescents since they can often be found to have had poor exercise
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and sport experiences in the past (ACSM, 2000). Furthermore, many obese young people find
it difficult to be active within their social networks or the school system due to lack of
opportunity and the stigma associated with obesity and weight teasing means many avoid

being active (Cameron, 1999).

6.74. Beliefs about the role and usefulness of participating in exercise

Physical activity in adolescence contributes to the development of healthy adult lifestyles,
helping reduce chronic disease incidence (Hallal, Victoria, Azevedo & Wells, 2006). Heitzler
and colleagues (2006) suggest that messages and interventions aiming to increase children
and adolescent's participation in physical activity should focus on promoting the benefits that
are associated with being active. With this in mind, it is encouraging that there was a sense
from participants' interview comments that they felt more informed and aware of what they
needed to do regarding physical activity and the benefits of living a healthy lifestyle. Findings
are optimistic given that physical activity habits developed early in life may continue into
adulthood (Telama, Yang, Viikari, Valimaki, Wanne & Raitakari, 2005), with regular
participation in physical activity during childhood and adolescence of critical importance in
the prevention of chronic disease later in life (Heitzler, Martin, Duke & Huluman, 2006).
Interestingly, despite the strong focus of the intervention on exercise behaviour change and
active living, as opposed to weight loss, many participant’s responses to the question of the
usefulness of the exercise intervention were related to weight loss and body shape. An
explanation for this could be that weight management and appearance issues become of great
consequence at, or around puberty (Wardle, Waller & Fox, 2002). This is due to biological
and associated social changes occurring at this time that has the effect of increasing the
importance of physical appearance for peer acceptance and social status (Smith, 2002). This
could be a particularly difficult period for obese adolescents as early onset of obesity
increases the risk of body dissatisfaction, which in turn impairs self-esteem (Wardle et al.,

2002). Programmes focused on weight loss can exacerbate frustration and distress to obese
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