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Abstract
Obesity is a heterogeneous, complex, and chronic condition with large individual
differences. Lifestyle modification has been widely acknowledged as the primary
treatment for obesity. Objective — This PhD examined the effects of a non-dieting
exercise-based lifestyle intervention programme (e.g. no calorie-restriction) using the
tenets of the self-determination theory (SDT; Deci & Ryan, 1985b) to inform
intervention decisions and identify individual differences (e.g. SDT was used to identify
self-regulatory profiles), on physical and metabolic fitness, and psychological well-
being among premenopausal, clinically obese women. The programme titled WHEEL
focused on health outcomes rather than weight loss. Design — A randomised, delayed
start RCT feasibility study. This longitudinal study ran for one year in two phases: a) 12
weeks of intensive intervention and b) a 40-week maintenance phase. Setting — Free
living, general community setting. Participants — 62 predominantly white Caucasian
(97%), clinically obese (BMI >30kg/m?), pre-menopausal women with a mean age of
40.2 years, free of obesity-related diseases and fit to for exercise were randomly
assigned to a non-dieting lifestyle intervention group (n = 31) or waiting list control (n =
31). Intervention — Exercise: four hours of exercise per week chosen from the following
options: Tai Chi, Circuit classes x 2; and Aqua aerobics. Participants were required to
complete two sessions in a WHEEL class, but were encouraged to do all four. If this
was not possible they had to agree the exercise of their choice with EB who checked
their plan against the FITT principle of exercise. The tenets of SDT, namely autonomy,
competence building, and relatedness were used to inform the design of exercise
sessions. Autonomy: participants chose their own exercise programme structure.
Flexibility within exercise sessions allowed for matching activities to participants’
current state of fitness. Those with high functional limitations were given alternative,

seated exercises. Relatedness was fostered in different ways: 1) Outside of WHEEL.:



participants were encouraged to share their weight related experiences with each other.
Routes to exercise venues were planned and they were encouraged to have a car-sharing
scheme; and participants organised various charity walks for the group on their own
accord. 2) Within WHEEL.: participants generally worked in pairs whilst exercising in a
group setting. After the initial 12-week intervention phase they were also allowed to
invite a female friend or family member to join them in the classes. Competence
building: participants were taught exercise skills; including naming and executing each
exercise routine correctly, with a view of them joining ‘regular’ classes in the future.
Furthermore, they were taught to take their own pulse and monitor their heart rate
throughout sessions. The psycho-educational classes targeting dieting behaviours and
eating regulation using Brief Cognitive Behavioural Therapy (CBT) techniques: a two
one-hour session per week for three weeks, delivered in the 12-week intervention phase,
challenging maladaptive eating behaviours, whilst educating participants about food
labels and food choices. Educational Sessions: one per week for 12 weeks on
physiological and psychological mechanisms of exercise and dieting (e.g. dangers of
weight cycling due to dieting). Social Support: follow-up phone calls if two weeks of
exercise sessions were missed. Adherence: attrition and attendance were monitored.
Data Analysis — Mixed Method: sequential QUAN-QUAL data analyses. QUAN:
intention to treat analysis, repeated measures analysis of variance, regression, and
correlations. QUAL.: analytic induction analysis using the QSR*NVivo qualitative data
analysis software. Outcome measures at baseline, 12 weeks, and 52 weeks. QUAN
Psychological Instruments: General Causality Orientation Scale (GCOS; Deci & Ryan,
1985b), General Well-Being Schedule (GWB; Dupuy, 1977 & 1978), Perceived Stress
Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983), Self-Perception Profile (SPP;
Messer & Harter, 1986), State Self-Esteem Scale (SSES; Heatherton & Polivy, 1991),

Multidimensional Health Locus of Control Scales (Form C) (MHLC; Wallston,



Wallston, & DeVellis, 1978), and Social Support for Exercise Scale (SSSE; Fox &
Dirkin, 1992). QUAN Physiology measures: metabolic and cardio-respiratory fitness.
QUAL: 62 weight history interviews at baseline with 36 follow-up interviews, including
12 drop-outs. The semi-structured interviews explored participants’ history and
prevalence of self-reported dieting and eating behaviours, assessed weight cycling
prevalence and development of weight status up to baseline, investigated previous
exercise history and skills, perceived health status and difficulties with physical activity
including barriers, and examined motivation, goals, and expectation for WHEEL from
the personal point of view and from the programme’s. The follow-up interviews at 52
weeks explored difficulties with exercise behaviour change, and quality of life. Results
— Baseline: participants showed high levels of psychopathology indexed by high levels
of stress, low levels of general well-being (81.8% in severely distressed category of the
General Well-Being Schedule) and self-perceptions (e.g. self-esteem, body image), low
autonomy and high impersonal orientation, and problems with emotional eating (78%)
and dieting (86%). Also, participants had poor fitness levels (< 10% percentile for
women) and metabolic profile with 50% of the participants meeting the metabolic
syndrome criteria. Participants had unrealistic expectations (35% expected weight loss)
and low exercise self-efficacy, low confidence in their ability to achieve, and a number
of problems associated with their excess body weight. Finally, participants experienced
societal prejudice in various aspects of their lives (e.g. healthcare, work). RCT phase:
significant improvements in psychological functioning indexed by significant
improvement in well-being (29.9% improvement in total score of GWB Schedule and
all its subscales), self-perceptions (athletic, appearance, global self-worth scales of the
SPP), and perceived received social support (reducing significantly the discrepancy
between need for support and received support). In addition, cardiorespiratory fitness

improved significantly in the intervention group (9.3% increase adjusted VO, ml-kg"



L.min™; 7.8% absoluteVO,, ml-min™) as compared to controls (4% reduction adjusted

VO,, ml-kgmin™ & 3.2% absoluteVO,, ml-min™®). All these changes took place
despite the absence of significant weight loss. Maintenance: those who continued the
programme showed improved psychological functioning at 12. The participants showed
significant improvements in general well-being: the average value at this stage was 74.4
(x16.6) bringing the group as a whole into the positive well-being category. Most
subscales of the SPP showed significant improvements from baseline to 12 months and
the discrepancy between needed and perceived provided social support for listening,
information, and challenge support for exercise narrowed significantly. In support of
SDT, participants felt more autonomous and more in control of their own destiny.
Conclusion - Although there was a significant dropout in the study (60%) the present
intervention was successful in bringing about behavioural change in those who stayed in
the programme. Both the QUAN and QUAL results provided strong support for the
improved psychological profile of participants in the absence of significant weight
changes. Reasons for dropout included: research design, facilities, and personal.
Although the study was not without limitations the underlying philosophy adopted was

rarely questioned and would provide a basis for definitive RCT trail.
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Chapter One
Preamble



1.1. Setting the stage: Reflection on the observed experiences of severely obese

patients’ consultation in an obesity clinic in the UK

1.2. Purpose of Preamble

The purpose of this chapter is to explain to the reader why I have chosen to do this PhD. |
am an exercise psychologist and early in my career I’ve noticed that there were no really
big people in research based exercise interventions and | wondered why. It turned out that
those with high weight status did not see exercise as an option for them and exercise
scientists avoided to recruit them. Recruitment criteria in most published research is limited
to a BMI of 35 and below, and often much lower, more like in the overweight range,
effectively excluding those whom perhaps needs our attention the most. | knew | had to
change my own understanding of what is possible to do and set out to find an alternative

intervention programme that allowed participants to engage at any level they could.

The purpose of this PhD was to enable moderately to morbidly obese individuals to learn to
exercise, starting from their own fitness levels. This chapter describes what | have learnt
from a six months observational placement at an obesity clinic treating mainly morbidly
obese clients. | wanted to be aware of what these individuals’ health behaviour change
experiences were, when living with obesity related co-morbidities. In particular, I wanted to
understand both from the practitioner’s and the individual’s points of view the difficulties
they experience when they try to deal with excess weight status at that level. This
population is special, as perceived and actual pain, high prevalence of depressive symptoms
and poor general well-being put these individuals at a much higher risk in an exercise

setting, as well as a risk of dropping out. This chapter explains how my thinking developed



during that six months placement, in particular trying to show how I planned for

safeguarding these individuals’ psychological and physical well-being within WHEEL.

1.3. Treatment of obesity in a clinical setting

Moderate to morbidly obese individuals are mainly treated in clinical settings and rarely in
a community one, mainly due to obesity related co-morbidities and risks associated with
such a weight status. Therefore, exercise counselling mainly takes place by medical doctors
or nurses, rather than specialist exercise scientist or psychologists. Since 1985, The
National Institute of Health Consensus Development Panel on Health Implications of
Obesity (1985), the US Preventive Services Task Force (USPSTF, 2003), and the National
Institute for Health and Clinical Excellence (NICE, 2006) within the US and UK have
produced a series of comprehensive guidelines for practitioners to reach consensus on how
to address obesity in clinical settings. Additionally, NICE also released information for
patients about expectation and standards of care. However, doctors in GPs’ surgeries and
specialised clinical settings are still reluctant to discuss weight issues with their patients and
often such sessions are less than adequate and rarely meet the standards of the above
guidelines due to many barriers cited by doctors (Galuska, Will, Serdula, & Ford, 1999;
Huang, Yu, Marin, Brock, Carden, & Davis, 2004; Jackson, Doescher, Saver, & Hart,
2005; Stafford, Farhat, Misra, & Schoenfeld, 2000). These barriers include insufficient
confidence, knowledge, and skills, as well as perceptions that weight loss counselling
doesn’t work in the long-term and that there are no effective behavioural therapies for
maintenance of weight loss (Huang et al., 2004). Exercise counselling in this population
requires specialist knowledge and | wanted to observe how it was conducted in practice at

these clinics. | also wanted to avoid setting my participants up for failure and to minimise



drop out rates. In this chapter | will also compare this reflective work with current literature

findings.

1.4. Description of a specialist obesity clinic in the UK

The Clinic: I was given full access for six months to consultations taking place in a
specialist obesity clinic, where severely obese patients were referred for treatment.
Typically, these patients were morbidly obese (BMI >35 kg/m? or >40 kg/m?, depending on
local guidelines for referral) with a number of co-morbidities requiring weight loss and
with a history of previous unsuccessful weight loss attempts. For example, all patients
observed had one or more of the following diseases: cardiovascular disease, osteoarthritis,
diabetes, gallstones, and various other musculoskeletal and psychological problems.
Therefore, this population is probably much different from the healthier obese population
seeking weight loss. Typically, these patients were on various medications, some of which
induced serious weight gain (e.g. antidiabetic and psychotropic medications, such as
antidepressants). Patients with psychological problems were referred on to a psychologist
within the hospital, if needed, but the waiting list for this service was extremely over-
subscribed. Patients referred to the Clinic came from all over the County. Apart from severe
obesity, all the patients varied in age and obesity-related problems. There were roughly an
equal number of males and females attending to the clinic. On a weekly basis, three
professionals typically saw 18 people in three hours between them. They acknowledged
that it was difficult to assess patients thoroughly within clinic time. The clinic staff kindly
allowed me to observe their consultations as in the future they wanted to employ an
exercise specialist to improve their services, but they had difficulty in getting funding from

the NHS.



Two specialist doctors ran the service working with a full-time dietician. One of the doctors
was a very experienced, gentle man who prided himself in seeing and listening to patients.
The other was a young doctor, who had very little sympathy to those who couldn’t or
wouldn’t follow his advice of eating less and moving more. He once laughingly stated that
most patients prefer to see his colleague. I’ve tried to ignore such remarks and made me
more determined to be acceptant of what each patient’s experience was without being

judgemental. The issue of acceptance of one’s state and struggle became the core

philosophy of WHEEL.

The physical space: The physical space allocated to the Obesity Clinic in the hospital was
less than adequate for the needs of the patients. The rooms were very small and the corridor
where patients waited was very narrow. There were three chairs there. One was promptly
moved out by a patient into the middle of the corridor as they felt ‘uncomfortable and too
cramped’ sitting there. The consulting rooms were also tiny. This experience made me
aware that large bodies needed space to feel comfortable; therefore in this PhD research |
paid special attention and researched each and every exercise testing room and venue for
suitability. For example, numerous exercise spaces and changing rooms were visited with
various clinically obese volunteers prior to the start of WHEEL and the most suited to the

needs of these individuals were chosen.

The following stories will illustrate how my understanding of what individuals with high
weight status and co-morbidites are willing and able to do for themselves when treated in a
specialist obesity clinic. | also learnt to accept that in some cases they are not able or

willing to do anything at all:



A 51-year old woman with a BMI of >49 kg/m? came to consultation, during which she
found out that she put on a lot of weight over Christmas. She said she had problems with
her back and she couldn’t walk, as her back has never been alright after a car accident
sometime ago. She also complained about gallstones, stomach, and bowel problems, and
stated that she had to be in a wheelchair, and therefore she couldn’t really do much. She
also stated that she lost a granddaughter before Christmas. The woman complained to the
doctor about the size and type of the chair she was asked to sit on in the clinic. The chairs
were of ‘normal’ size and with supporting bars on either side. Both doctors stated that these
chairs were deliberately used to make people aware of their conditions and size, which may
prompt them to do something about their weight. The woman also stated that she was
unable to sleep, even with almost sitting up in bed. She started to cry explaining that she
‘throws up every night’. She is on Prozac and is very depressed. Two people came in
during this consultation that further distressed her. The older doctor then asked whether she
was able to follow advice about exercise received at the last visit, such as leg lifts in bed
and upper body arm exercises. She replied that she couldn’t do any exercise as it takes her a
long time to walk, and she can’t even walk to the nearby supermarket. She takes a taxi now,
as she was very exhausted after her last time trying to walk to it, and then she had to spend
all day afterwards lying in bed. She was asking the doctor to help her to support her claim
for early retirement due to disability, as she is planning to move in with her daughter who
will look after her. She could hardly walk even with sticks for support. She more or less

stated that she did not want to get better as it would affect her claim.

In reflection, this case study illustrates a very difficult scenario both from the patient and
the health care provider’s points of view. Clearly, it is difficult to ascertain what, if

anything, could be done in the context of such a consultation. The doctor stated after the



patient left that in the past two years she only played lip service to his advice and has never
followed it up with actual behaviour, with regards to lifestyle change prompts. I’ve learnt

three lessons from this consultation that drove my actual exercise intervention plan.

One: check that all equipments (e.g. chairs, tape measures, exercise bike, blood pressure
cuffs) I will use will accommodate large sizes to avoid embarrassment and discomfort to
my participants. Two: understand participants’ motivation to engage with a lifestyle
intervention programme to avoid setting them up for failure. Three: provide education
around the benefits of exercise for independent living and quality of life and devise an
exercise programme that is suitable for individuals with moderate to severe obesity who

have movement difficulties with regards to their condition.

Another case study of a 29-year old woman with a BMI of >40 kg/m?, who had an
extremely poor quality of life, illustrates the complexity of managing weight with lifestyle
advice within a clinic setting. The patient recently had her appendix taken out and the
wound became septic after the operation, which was seen as a common problem with obese
patients after any operation. She had a complicated weight history. For example, she was
put on a very low calorie diet in a hospital treatment programme several times, with very
poor maintenance results after initial large weight losses. After each treatment she regained
the weight and more. She was a chronic dieter, with various dieting club memberships (e.g.
Weight Watchers, Slimming World). She had weight problems since she was eight-years-
old. She had three children, and was a single mother. Currently, her adoptive parents were
looking after her and her children. She complained of bad back, diabetes, stomach ulcers,
blocked bowels, water retention, and blisters on her skin, which regularly got infected. She

had heavy periods and fibroids in her womb, which made walking very difficult for her.



She also raised the issue of the chair being small, which was not answered by the doctor.
She stated that she smoked 10 cigarettes a day, snored at night, and kept falling asleep
during the day at any place. She said that she put on weight with each of her pregnancies
(her children were aged, 5, 4, and 3), but she was sterilised now. She came in with a
walking stick as she had thrombosis in her left leg that was operated on. She attributed her
weight gain and generally her problems with weight to genetics, as her natural parents and
siblings were all clinically obese, with a number of obesity-related conditions. She didn’t
exercise at all, although she liked swimming, which she enjoyed and made her feel better.
She only ever swam on holidays, and she was aware that after each holiday, she was able to
walk without a stick for a couple of weeks. However, she was not prepared to go swimming
where people might know her. When the doctor asked her why she wanted to lose weight,
she burst out in tears. She said she wanted to enjoy life, and wanted to look after her kids,
which she currently couldn’t do, as she was dependent on her adoptive parents for care. She
was worried about her parents’ health and the future of her children, as her parents were

getting too old to look after her and the three children.

This patient taught me that the quality of life is an extremely important consideration for
people with weight problems. | was astonished that at such a young age she had such a poor
quality of life that she couldn’t live an independent life or provide for her children. She was
entirely dependent on the health care service, her parents, and the government to provide
for her and her large family. She clearly wanted to have a better quality of life but somehow
the system of care failed to engage her in taking control of her life other than in a medical
sense. This case influenced my decisions about theoretical frameworks and the choice of
using the self-determination theory’s tenets (e.g. to satisfy participants basic needs for
autonomy, choice, and connectedness and maximising motivation for behaviour change) to

8



drive the intervention design that was hoped to enable participants to move towards a more

autonomous existence.

It was evident that the majority of patients in the clinic had not just one but a number of
unhealthy behaviours (e.g. overeating, lack of activity, smoking, excess alcohol
consumption), as well as a lot of physical, psychological and environmental barriers to
health behaviour change. One patient with a BMI of >42 kg/m? reported a four stone weight
gain in two months due to smoking cessation. He said that he dealt with stress with food
instead of cigarettes. Clearly, effects of multiple health behaviour change were not
considered during clinic time. Staff at the time of my observations hadn’t been trained in
health behaviour change techniques, and therefore failed to plan for the consequences of
complex behaviour change effects, such as how stopping an unhealthy behaviour affected
weight loss efforts. It was evident that the clinic staff was only able to cope with a certain
amount of issues during an appointment, and concentrated mainly on medical co-
morbidities of obesity, with limited lifestyle counselling. The lack of time, lack of
resources, lack of comprehensive evaluation of patients’ weight history, and poor goal
expectation management lead to some patient dissatisfaction. For example, several patients
were impatient with the clinic staff, as they wanted a quick fix of weight loss, as one patient
voiced: ‘I am not happy. It’s my second visit. How long do I have to come here to lose
weight?” Although she was advised that it was too short of time to expect any big weight
loss (i.e. usually there is a 1-2 months gap between appointments), her weight loss
expectations were not managed well. She was told to monitor her body shape for change, to

which she replied: ‘I am not interested in shape change, I want to lose weight.’



This conversation made me think about goal-setting and how to manage my future
participants’ expectations and goals, which will be described in the methodology chapter. It
is well known that low to moderate exercise does not induce substantial weight loss in this
population, and therefore might be problematic for goal expectations. Furthermore, the
issue of multiple behaviour change requirements within a standard obesity treatment plan,
coupled with a short intervention time scale guided my intervention design plan. As a result
of what | heard from patients and their documented struggles with multiple behaviour
change, it was decided to actively target only one health behaviour change, namely physical
activity/exercise adoption. Additionally, it became clear that in addition to a three-month

intervention plan, a nine-month maintenance phase had to be included.

An example of an environmental barrier to exercise adoption was illustrated by a 55-year-
old man’s case with a BMI of >39 kg/m?, who stated that he would like to increase his
activity levels by walking to the shops, but there was a steep uphill road to the shop and he
could only manage to walk the route very slowly. Therefore, he didn’t have time to do it
very often. He was also on benefits and couldn’t afford to join a gym and had transport
problems, which prevented him from being active. Another man with a BMI of >52 kg/m?
and 36 years of age said that he couldn’t walk, as he had a heart problem. He also believed
that he was unable to stop himself eating, as he conditioned himself to overeat when he was
bored. He worked as a security guard, where most of his ‘unscheduled’ eating took place. A
number of women also described their difficulties with controlling food intake. They were
either chronic dieters, restrictive, or self-confessed binge eaters. If the doctors thought that
their disordered eating symptoms warranted further investigation, they were referred to the
County’s eating disorder unit, where again the waiting list was very long. The dietetic

sessions on the whole were helping patients to switch to a low fat diet and eating less in
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general. Although a number of patients presented with disordered eating behaviours, such
as chronic dieting, binge eating tendencies, these were not specifically addressed during my
observation period spent with the dietician, but in contrast they were discussed with the
doctors. However, patients did not necessarily see the dietician and the doctor at the same
visit. In hindsight, such clinics could benefit from a more specialized input from an eating
disorder unit to screen for signs of eating disorders, such as ‘night eating syndrome’, binge
eating, and bulimia. In general, dieticians receive limited training in eating disorder
management, and they should really refer patients to psychological services when such
behaviours are observed. At one consultation the dietician said, “You are going to die early
if you go on like this. Your eating is completely out of control’ to a man with a BMI of >58
kg/m?, who most likely had disordered eating. The young doctor told a man with a BMI of
>52 kg/m?, who drank 24-30 pints of alcohol a week, ‘Unless you exercise a great deal, you
won’t help your weight’ instead of focusing on how to manage excess alcohol
consumption, by discussing how to reduce the number of calories gained from alcohol and
explaining to a patient how alcohol is absorbed by the body. Given the clinical nature of the
cases I’ve observed in the dietetic consultations, it was decided that the PhD work will only
have an education dietetic advice element, focusing mainly on ‘normal’ and ‘abnormal’
eating behaviours (see the method section for the description of the dietetic intervention

component).

A number of patients had been bullied for their weight as a child and still carried the scars
related to psychological mistreatment by others and through battling everyday social
stigmas. Therefore, it was common to observe patients on antidepressants due to clinical
depression. Antidiabetic and antidepressant medications were also barriers to weight loss,

motivation for behaviour change, and exercise adoption, as some patients were at the same
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time on Orlistat, Sibutramin or Metformin (i.e. weight loss drug) and Amitriptyline, or
Mirtazapine, both causing weight gain when taken long-term. During the six-month
observation period, I have never heard a discussion about the combined effects of drugs on
weight loss efforts. However, this may have been down at their GPs’ surgery or other
health clinics they were attending. This experience influenced the content of the selection
criteria of participants for the PhD study (see methodology chapter for description of

selection of inclusion/exclusion criteria of participants).

Other barriers were severe hygiene problems, as patients reported their inability to clean
themselves, which had major implications for their everyday life. This also prevented them
from engaging in physical activity, as they did not want to shower or clean in a public
place. Such patients wanted to have rapid weight loss through surgery to alleviate their
weight-related physical, social, and psychological problems. Personal hygiene was only
discussed with post-operative patients with regards to infections. With regards to the PhD
plan, these experiences helped me to understand how important it was to explore the
exercise facilities and secure a place where individual cubicles were offered for all

participants.

For patients waiting for obesity surgery, it was a prerequisite to attend to an obesity clinic
before they were considered for an operation. This was to start the behaviour change and
the weight loss process, which was hoped would aid a faster recovery from surgery. One
post-surgical patient’s consultation with a dietician was particularly memorable. A 43-year-
old man, with a previous BMI of >67 kg/m? came to visit the dietician six weeks after his
weight loss surgery. In this period he lost 34 kilograms and he was delighted with this. He

said to the dietician that his weight loss was now slowing but he was still losing about 4-5
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kilograms a week. He was beaming with pride, when the dietician replied: ‘Yes, well, you
shouldn’t really lose more than one kilogram per week’, which would have been a right
advice for someone without weight loss surgery. However, it would have been great to
acknowledge his efforts first, as the man’s face suddenly changed and he started to talk

about how easy it would be to liquidise mars bars.

Another memorable consultation was the story of a ‘biscuit’. A women aged 42 with a BMI
of >46 kg/m? came to see the younger doctor. He greeted her and asked what she had been
doing since her last visit, which was two months prior to this appointment. She spoke of her
efforts of taking up swimming and how much she had enjoyed it. She was swimming twice
a week. However, she gained two kilograms in these two months. The doctor, instead of
exploring her positive exercise behaviour, said the following: ‘Swimming is not a weight-
bearing activity, and you gained two kilograms. Can you see this biscuit?’—he picked up a
plain biscuit that accompanied his coffee—*I only eat a biscuit at 10 o’clock on Mondays,
with my coffee. I don’t have any other sweets or biscuits for the rest of the week.” I am not
sure what his intention was but clearly got the opposite response from the patient who
promptly started to cry inconsolably. I often recite this story in my teaching; as such
consultation style appeared to be contra-indicatory rather than helpful. Indeed, implying
that one lacks willpower, often confirms self-perceptions of ‘I can’t be helped, so I won’t

bother’.

These two observations taught me about the importance of consultation style. Therefore, I
decided to go on a counselling, and a motivational interviewing course, which I hoped

would help me to handle important situations like this.
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1.5. Summary and comparison with existing literature

In general, my overall impression was that this obesity clinic was only really helpful to a
quarter of the patients, who attended the clinic, as very few achieved substantial weight
loss, even when on weight loss medication. Medical problems and co-morbidities were well
attended to, but it seemed that patients were not successful in achieving their desired goals
of losing weight and maintaining for a long period of time, despite considerable effort on
the clinic’s behalf. It appears that in general there is a distinct sense of helplessness
amongst health care providers and educationalists regarding the halting of the obesity
epidemic with health behaviour change initiatives, as the following news story also
illustrates. Even Draconian measures didn’t yield behaviour change success in the US: the
Guardian newspaper (Pilkington, 2009) reported that students, at one of the oldest African-
American Universities (Lincoln University) in the USA are forced to test for clinical
obesity (e.g. BMI >30kg/m?) and are made to take a compulsory fitness course before they
can graduate. Under the policy, all students are tested for their BMI and then made to take
the class, and if they don’t they don’t graduate. As one student explained: ‘I was very upset
when they told me I had “tested” into the class. I think the policy should be scrapped — it’s
just too much to tell people they won’t graduate unless they do what they are told.” After
every Fitness for Life Lesson, this student would go straight to eat fried chicken at a
university fast food outlet. This story clearly illustrates how good intentions lead to
contraindicative behaviours and prevent progress in helping individuals to help themselves.
Furthermore, telling individuals what to do without effectively engaging them is less then
helpful and may potentially harmful long-term. Therefore, this PhD aimed to engage
participants with the exercise behaviour change process by allowing individuals to

experiment with exercise in a safe setting.
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Next, experiences within the clinic will be discussed in the context of existing literature in
relation to how exercise counselling is done in these clinics and why programmes like
WHEEL might fill in the gap to provide a complementary service in the community for this
very difficult population. All practice guidelines (e.g., NICE 2006) in the UK and USA
direct primary care practitioners to routinely advise patients to modify their health
behaviours (e.g. exercise) in order to lose weight. As Kreuter, Chheda, and Bull (2000)
identified, there are four basic assumptions underlying these directives: 1) certain
behaviours (e.g. inactivity and overeating) can lead to increased health risks and the
development of chronic diseases; 2) effective strategies exist to help patients make
behavioural changes; 3) making such changes can reduce a person’s disease risk, and 4)
patients who receive doctors’ advice are more likely to be successful in changing their
behaviour (p. 426). The last point has not been researched adequately, as obesity clinics in
primary care widely differ in the UK, both in set-up and resources. Furthermore, a plethora
of findings, including the National Audit Office’s Tackling Obesity England publication
(NAO, 2001) identified that NHS clinics are not adequately resourced for specifically
tackling obesity, especially providing sound exercise counselling or exercise interventions

for his population.

Additionally, the NAO also identified that there is confusion among primary care teams
regarding roles and responsibilities, coupled with poor use of evidence-based protocols.
Certainly, this was the case in the clinic where the six-month observation took place. It was
unclear when and why patients were seeing the dietician or the doctor, and moreover which
of the two doctors. It appeared that patients decided the latter, at least partially. The Clinic
was only funded for a morning service, once a week covering a large geographical area in
the UK, with a huge waiting list. As mentioned before, the dietician cautioned a weight loss

15



surgery patient to losing more than the recommended 1 kg per week, which was an example
of poor application of evidence-based protocols. In general exercise consultations at the
clinic consisted of asking participants what they have done in the past month or couple of
months and what they are planning to do, but only if time permitted. As per the USPSTF
(2003) and NICE (2006) guidelines, the six-month observational data showed that indeed
all three professionals at the clinic initiated, and discussed weight loss and the role of
exercise in that process in a very different way, none of them providing consistent and
informed exercise counselling. This may have been due to lack of specific training in
exercise behaviour change techniques and understanding the role of exercise in weight-

management (Green, McCoubric, & Cullingham, 2000).

Indeed, these professionals may have felt that they didn’t have the necessary skills to
advice patients about exercise. Previous research (Cabana et al., 1999) showed that self-
efficacy is an important predictor of doctors’ behaviour, as well as their self-confidence for

counselling overweight and obese patients to lose weight (Kushner, 1995).

Huang et al. (2004) identified a number of barriers that doctors reported to providing
effective weight loss counselling (e.g. exercise advice) in a context of a hospital primary
care clinic, which was similar to the observational setting. These were: pessimism about
patients’ desire and ability to lose weight; pessimism about effectiveness of weight loss
counselling; lack of comprehensive obesity management resources; insufficient time due to
high patient volume; under use of dieticians or lack of experience working with dieticians;
and insufficient knowledge of best clinical practices (e.g. exercise). Alexander, Ostbye,
Pollack, Gradison, Bastian, and Namenek-Brouwer (2007) also identified lack of time as a

key barrier.
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As observed in the clinic, as well as previous research suggests that health professionals
may also have negative attitudes to obese patients, and may address weight issues in a less
than satisfactory way (Alexander et al., 2007; NAO, 2001; Price, Desmond, Krol, Snyder &
O’Connell, 1987; USPSTF, 2003). Indeed, Price et al. (1987) showed that doctors in their
research frequently thought that obesity was a result of self-indulgence, lack of self-control,
and/or other personal failings. A study by Epstein and Ogden (2005) found that General
Practitioners (GPs) generally believed that patients are responsible for their obesity and felt
resistance to treating obesity as a medical issue as they felt they had no effective treatment
options to offer. Moreover, GPs felt that patients wanted to hand over responsibility for
their obesity to them. This was a case with some patients at the clinic. Patients wanted the
doctors to treat them, rather than counsel them for health behaviour change. It is possible,

that this role conflict might make the treatment less effective.

Furthermore, the underlying motivation of patients attending this clinic was unclear. It
seemed that most wanted to lose weight for weight loss surgery and were perhaps were not
open to behaviour change suggestions, which in turn made the doctors more sceptical of
their efforts in trying to change. However, ideally we want patients to attend rather than
avoid weight management appointments, as their experience will affect further treatment
engagements. Rand and MacGregor’s (1990) classic study showed that 78% of morbidly
obese patients who sought bariatric surgery reported that they were always or usually
‘treated disrespectfully by the medical profession’ (p.1395). Borkoles’ (1997) qualitative
study found that (n = 4, interviewed twice) that medical doctors treated these women with
prejudice, which made them avoid or delayed their medical visits. Similarly, McAffe

(1997) and Smith (1994) reported that patients avoided gynaecologic and breast cancer
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examinations, and Papnicolaou smears, due to doctors’ bias against obese individuals and

embarrassment about their weight (Olson, Schumaker, & Yawn, 1994).

In contrast, a study by Wadden, Anderson, Foster, Bennett, Steinberg and Sarwer (2000)
found that nearly 80% of 259 women with a BMI of >35.2 kg/m? did not report being
treated disrespectfully or insensitively by their doctors when weight-management was
discussed in a primary care practice. However, they were significantly less satisfied with
their care and their doctors’ expertise related to weight-management. It is worth noting that
in Rand and MacGregor (1990) study patients had an average BMI of >45.4 kg/m?with

more weight-related problems.

To date, most moderately to morbidly obese individuals are still treated at clinics similar to
where [ was doing my placement. Therefore, doctors’ advice and their treatment of these
patients are crucial in helping them to adopt a healthier lifestyle in addition to treating their
medical conditions. Previous research found (Huang et al., 2004; Kreuter et al., 2000) that
doctors’ advice influences patients’ understanding of the association between health and
weight, and the benefit of weight loss, the coupling of both could lead to poor patient
compliance and de-motivation for behaviour change. Therefore, for optimal treatment
conditions, health care staff at such clinics need to have a non-judgemental attitude and
good knowledge of behaviour change techniques, in addition to medical knowledge
(National Task Force on the Prevention and Treatment of Obesity, 2000; NTFPTO). This is

also true for exercise professionals who may work in conjunction with such clinics.

Making the person feel normal and the visit to the clinic relatively stress free is also
important. Any treatment, including an exercise intervention is perceived to be stressful for
these individuals. Therefore, thinking of the consultation style, purpose of treatment,
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physical space, and equipment during testing is crucial in reducing stress in this already
vulnerable population. Indeed, the environment of a clinic is important. That is why
NTFPTO advocated the introduction of providing large-size examination gowns and
armless chairs, weighing patients in a private area, and using large cuffs when measuring
blood pressure. Apart from the large cuffs, other recommendations by the NTFPTO were
not followed in the clinic. On the contrary, chairs with arms were used to ‘make patients’
aware of their size, and clinic staff often used ‘victim blaming’, and upset patients who

failed to comply with the doctor’s advice.

Patients’ expectations also needed to be carefully managed. Exercise alone or at a very low
intensity does not induce substantial weight change in this population. In the clinic there
was never a mention of the magnitude of weight loss expected due to exercise. They were
reminded that exercising is part of a healthy lifestyle. It was assumed that the more they
moved the more weight they will lose. However, it was not communicated to patients that it
was unrealistic to expect a great weight loss through lifestyle change at the weight status
they were at. A study by Foster, Wadden, Phelan, Sarwer, Swain, and Sanderson (2001)
found that patients ‘could not view as successful in any way’ a 12% weight loss, and such
expectations have never been discussed with patients during the six-month observation
period. In fact, goals for treatment were rarely addressed in any of the consultations,
perhaps due to lack of time. All these factors theoretically have major implications for
patients’ motivation and engagement in the treatment programme. Therefore, this PhD will

explore participants’ goals regarding their exercise behaviour change expectations.

Health behaviours, such as exercise and healthy eating were encouraged in the clinic as per

current guidelines (NICE, 2006). However, the complexity of environmental and other
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behavioural factors on weight loss was not considered during the observation period. In
their study, Johnson et al. (2008) illustrated that weight loss is not a behaviour, but rather
an outcome of multiple behaviour changes, and that the goal of treatment should be to first
produce significant changes in multiple behaviours, with weight loss following over time.
This was not well understood or practiced in the Clinic. Unless patients lost weight, the
practitioners felt that they failed in treating their patients. The primary outcome goals for
both the patient and the clinic staff was weight loss, despite knowing that traditional diet
and exercise treatments for obesity have been ineffective (Jeffrey, Drewnowski, Epstein,
Stunkard, Wilson, Wing, & Hill, 2000; Mokdad, Bowman, Ford, Vinicor, Marks, &
Koplan, 2001) and with a high rate of failure (Perri & Fuller, 1995; Stunkard & McLaren-

Hume, 1995).

In the clinic exercise participation was valued by the practitioners, but their understanding
of how exercise affected weight loss was problematic, as they didn’t recognise fitness as a
value independent of weight loss, despite the strong evidence that physical activity and
regular exercise increases cardiovascular fitness in obese individuals. Fitness also
attenuates the risk of various diseases, independently of weight loss (Miller, 2001). Miller,
Koceja, and Hamilton (1997), in their meta-analysis, have shown that the average weekly
bodyweight loss through exercise participation is only 0.2+ 00.4 kg. Patients got fitter, but
hadn’t lost weight. That is why exercise is the least favourite treatment option with doctors
and their patients compared to other weight reduction methods. Additionally the dropout
rates in clinic based exercise interventions are high, 50% within the first six months and

70% within a year (Martin et al., 1984).
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Furthermore, an abundance of research has shown that exercise is critical for bodyweight
loss maintenance (Cowburn, Hillsdon, & Hankey, 1997; Westerterp, 1999; Wing, 1999).
For example, Lamarche et al. (1992) showed that a six-month exercise programme
consisting of 90-minute exercise sessions 4-5 times a week at 55% of maximal aerobic
capacity improved metabolic profile of obese women in spite of the fact that these women
gained 2.3kg bodyweight and 2.8kg body fat during the same period. As Miller and
Lindeman (1997) suggested it is well established in the literature that regular exercise
participation will improve the health of all people, regardless of size (Barlow, Kohl,

Gibbons, & Blair, 1995; Westerterp, 1999; Wing, 1999).

There is no doubt that exercise should be strongly promoted to patients and an exercise
specialist should be part of the multi-disciplinary obesity clinic team, as they have the
necessary skills to deal with patients’ attitude, knowledge, fears and anxieties when they
are trying to adopt exercise into their everyday lives. In the absence of the specialist advice,
patients at the clinic were less likely to choose exercise as an option to managing their
weight. Although clinic staff regularly counselled patients about taking up exercise and
moving more in their everyday life, the quality of consultation was poor, and patients often
went away confused. Combating fears and anxieties about exercise participation when
having medical conditions with obesity is a key aspect of helping people to adopt exercise.
For example, diabetics may need to alter their drug dosage to avoid symptomatic
hypoglycaemia whereas patients with chronic degenerative joint disease may initially
require specialist exercise interventions (Hitchcock Noel, & Pugh, 2002). Therefore, in this
PhD work it was decided that exercise adoption and maintenance would be the main focus

of the intervention.
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In conclusion, it appears that specialist obesity clinics should focus on either treating the
medical aspects associated with overweight or obesity or provide a comprehensive, all-
inclusive obesity treatment centre, where a multi- and inter-disciplinary health care team
addresses all aspects of lifestyle and medical aspects of obesity with patients. Moreover,
there should be a health behaviour change specialist working with patients helping them to
become healthier at whatever weight they are without demanding complex behaviour
change and substantial weight loss through adoption of exercise and/or excessive dieting.
For example, this may mean to ask patients to consider their drinking (e.g. alcohol abuse is
indicated in the development and maintenance of obesity), smoking, exercising, or eating
habits. The health behaviour subject to change should be the person’s choice. Indeed, any
obesity related treatment and intervention options are complex in nature. The observations
at this Clinic highlighted that actions of the clinic staff were important for a successful
outcome for patients (Siriwardena, 2008), but their seemingly ineffectiveness was probably
due to failures in the system of care (Nolan, 1998). There has to be a distinction between
complex interventions in primary health care and university-led research programmes, with
the former being a much harder environment to manage. In the obesity clinic treatment
happens in a context of clinical uncertainty and heterogeneity of context (Middleton, 2008).
Middleton (2008) eloquently argued that many changes in health care are not based on
scientific evidence, but is a ‘result of a series of complex interactions between public
expectations, government, and changing clinical perspectives’ (p. 422) and firmly managed
policy directives. In Chapter 4, complex interventions in the research context are discussed

at length.

To conclude, during the six months of observation period patients cited a number of
barriers to behaviour change, mainly embedded in the discourse of medical language and
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illness perception. It is clear from my placement experience—and | stress that my
reflections purely relate to these patients and this clinic—that these patients have
experienced multiple failures in their care for their conditions. Furthermore, given the scale
of the problem within the county, nationwide and internationally, we need to seek
alternative and more engaging treatment options at such clinics and provide a more
effective, enabling outpatient and community health care service for this population, which
involves adapted movement classes, a different approach to weight loss (i.e. non-dieting)
and behaviour change educational programme. Therefore, this PhD will explore through a
mixed-method study on whether it is possible to provide a theoretically driven, exercise-

based, lifestyle intervention programme that suits this population’s needs.

The observational experience at the obesity clinic taught me the importance of managing
carefully my own and my participants’ expectations. Furthermore, knowing that exercising
will not induce substantial weight loss in participants, but it may improve psychological
health and metabolic profiles, alternative outcome measures were thought for this PhD.
Quantitative approaches were chosen to measure psycho-social functioning; individual
differences in self-regulation; fitness, and metabolic profile. Finally, | wanted to find out
whether individuals with high weight status could benefit from exercise interventions.
However, given my experience at the clinic, | expected participants to have high

psychological and physical barriers to exercise participation, including ability to exercise.
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Chapter Two
Introduction
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2.1. Introduction

The purpose of this introduction is to articulate the need for the research conducted in this
PhD work. Obesity is regarded as a major health problem in most affluent populations and
the prevalence of obesity continues to rise in countries across the world. Amongst the
EU’s15 countries England has the highest prevalence, and one of the highest in the wider
cohort of OECD countries (DoH, 2008). Obesity in both children and adults has increased
substantially over the last decade, affecting 15% of children aged 2-10, and around a
quarter of men and women, in 2007 (DoH, 2008). Obesity treatments in the UK are mainly
conducted in specialist obesity clinics, such as the one described in the previous chapter.
Numerous specialised morbid obesity services were set up in primary care settings
(Department of Health, 2002), as patients with co-morbidities, and other special factors
they may have with a BMI of over 35 are advised to be referred to them. Currently, there is
a distinct lack of exercise classes specifically aimed at clinically obese individuals offered
at leisure centres that are free of medical context. Therefore, individuals with high weight
status relatively free of obesity related co-morbidities, but still wanting to exercise safely
have to be referred to a GP led scheme. This does not meet the needs of those who want to
exercise freely at the weight they are at. The purpose of this PhD is just that. An
exploration whether an exercise intervention in a community setting, free of medical

context is suitable for this population.

2.2. Why is obesity a disease that is difficult to treat?

A number of explanations have been provided as to why obesity has been increasing and
why interventions have not had the desired effects. One of the explanations might be that
the knowledge and attitudes of health professionals about obesity is inadequate or
insufficient. Doctors in general have given low priority to obesity (Bjorntorp, 1997; Lean,
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1996) partly, because obesity is a refractory problem, partly because ‘about half of male
doctors have a BMI >25kg/m? (Lean, 1996). Lean in fact suggested that overweight doctors
should treat their own conditions seriously and that a better informed personal approach
might lead to better treatment and management. In addition, obesity has not been a common
subject in the pre-qualification training of doctors and other health care workers (Campbell
& Welborn, 1994). Similarly, Francis, Roche, Mant, Jones, and Fullard (1989) found that
primary health care professionals have incomplete, confused and occasionally incorrect
knowledge of obesity and nutritional issues. In the UK, no specialist training exists for
dealing with the obese. Practitioners are still working in isolation almost without guidance,
on a trial-error basis. Furthermore, health care professionals’ attitudes to patients are often
negative and they are also pessimistic about their own ability to successfully treat obesity.
They consider obesity management to be frustrating, time-consuming, and pointless and
these views were clearly reflected in Orleans, George, Houpt, and Brodie’s (1985) and

Cade and O’Connell’s (1991) research findings.

Outside the ‘medical’ treatment approaches, there has been little collaboration with other
professionals, such as psychologists, physical activity, and lifestyle specialists. In addition,
to date there are no clear guidelines as to how to manage the non-medical, especially
behavioural aspects of obesity. These problems are coupled with the fact that there is an
uncertainty about which interventions are effective in preventing and treating obesity
(WHO, 1998). Unfortunately, preventative strategies are too late for those who are already
obese and the effectiveness of treatments needs to be improved in order to slow down the

rapidly rising prevalence figures.
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An additional problem is that the effectiveness of non-medical treatment approaches has
been chronically under researched and atheoretical in nature. For example, to date there is
no research evaluating the efficacy of exercise leaders, the content and class structure when
using physical activity/exercise interventions with the obese. Most studies concentrated on
how exercise can attenuate energy expenditure and wrongly concluded that exercise alone
is not an effective treatment for reducing either body weight or total fat (Garrow &
Summerbell, 1995). In turn, many clinicians and health care professionals use these
findings to justify their already negative attitude towards considering exercise as a viable
treatment option for obesity (Ross, Janssen, & Tremblay, 2000). Therefore, an important
aim of this thesis is to explore how effective a physical activity counselling and exercise
treatment approach are when treating clinically obese pre-menopausal women.

Behavioural therapy strategies used in weight-management programmes have had also very
little effect on weight loss and weight maintenance. Paradoxically, weight loss is commonly
used as an outcome measure for behavioural treatment effectiveness. There are however a
number of problems associated with using weight loss as one of the primary outcome
measures. In obesity management, practitioners need to deal with a wide range of complex
behaviours, such as eating behaviours and patterns, and physical activity/exercise
behaviours. Therefore, not one approach can be effective and applicable to all individuals,
and outcomes which are more suitable to measure these changes should be used. To date,
research findings have failed to differentiate between people who are receptive to
behavioural interventions and those who are not. Very little information is known about
who is receptive to treatment. As such the present thesis will use a mixed-methodology

approach to evaluate the effectiveness of behavioural change participants went through.
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2.3. Aims of the research

The aim of this research was to investigate the efficacy of a year-long exercise-based and
psycho-educational intervention for clinically obese women using a non-dieting approach.
The intervention’s psycho-educational component was based on the principles of a non-
dieting approach or non-restraint pattern of eating. A qualified dietitian and cognitive
behavioural therapist educated participant about the potentially adverse affects of dietary
restrictions. Based on the current literature the following predictions were made for the
guantitative data collection:

e Body weight would remain stable over the intervention period (no significant
decrease or increase was expected).

e There would be significant improvements in fitness parameters. In particular, an
improvement in VO2peax normalised for body weight (ml-kg™-min™) and blood
pressure.

¢ Following the intervention the participants would be expected to show improvement
in general well-being and overall psychological health. Specifically, participants
were expected to show increased general well-being, reduced stress, improved self-
esteem, and improved social support.

e Based on the intervention used in the present study participants were expected to
develop greater autonomy and internal locus of control.

The qualitative aspect of this study aims to explore, through weight history interviews, the
following:

e The history and prevalence of self-reported dieting.

e How dieting affected participants’ weight change up to the start of the study.

e Development of their current perceived weight status.
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e Physical activity history and patterns.

e Health status and difficulties with physical activity and eating behaviours.

e Motivation and goals for current weight-management trial.
The follow-up interviews at 12 months aim to explore:

¢ Difficulties with exercise behaviour change.

e Quality of life as a result of participation in this trial.
NB. Deductive qualitative predictions and analyses are less common in qualitative research
but in Britain the “framework approach” developed by Ritchie and Spencer (1993) is
widely used in applied healthcare settings. This approach is common in mixed method
(MM) research as there is a need to link the analysis with quantitative findings. The
research objectives are set in advance and shaped by the information requirements of the
research. Although the qualitative interviews are conducted in a traditional way by using
the original accounts and observations of participants, it starts deductively from pre-set

aims and objectives (Pope, Ziebland, & Mays, 2000).
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Chapter 3:
Literature Review

‘When we are no longer able to change a situation - we are challenged to change

ourselves.” Victor Frankl (1946)
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3.1. Overview of lifestyle determinants of obesity

In this chapter the following topics will be discussed in four sections: In Section 1, obesity,
its definition, prevalence and consequences; in Section 2, the bio-behavioural aspects of the
development and maintenance of obesity; in Section 3, the effectiveness of treatments for

obesity; and in Section 4, the theoretical framework adopted for the present intervention.

3.2. Obesity: Definition, prevalence, and consequences

3.2.1. Definition and classification of obesity

Most recently obesity has been defined as an “unhealthy amount of body fat” (Jeffery et al.,
2000, p. 5; Seidell, 2005). However, it is unclear what constitutes an ‘unhealthy amount’.
In some individuals, the excess fat, in conjunction with other health risks and genetic
factors thought to impair health with poorer quality of life and increased risk or morbidity
and mortality whereas other individuals are unaffected (Bray & Gray, 1988; Haslam &
James, 2005; Unger, 2002). This is particular important for this PhD work as it is expected
that most individuals with high weight status will be able to exercise and gain substantial
metabolic health benefits, regardless of weight loss. Previous studies (Flegal, Graubard,
Williamson & Gail, 2007; Pischon, Nothlings, & Boeing, 2008; Sui et al., 2007) found that
despite the implications of excess body fat on health and well-being, presence of increased
body fat alone doesn’t necessarily imply or reliably predict ill health. According to Sharma
and Kushner (2009) ‘the current anthropometric classification systems, based on simple
clinical measures, such as height, weight or waist circumference, do not accurately reflect
the presence of severity of obesity-related health risks, co-morbidities or reduced quality of
life’ (p. 289). They concluded that the ‘current systems used to classify obesity therefore
have limited application for clinicians and researchers alike’ (p. 289). This is an important
consideration for this PhD work, as they imply that it is still unknown at what stage of
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fatness excess body fat causes morbidity and/or mortality. The World Health
Organisation’s (WHO, 2000) classification of weight status was used in this thesis as
reference values. The WHO standardised and clearly defined the various categories of

overweight and obesity (see Table 3.1).

Table 3.1: WHO classification of weight status (WHO, 2000 & 1995).

Weight Status Body Mass Index Health Risks
(BMI), kg/m?
Underweight <185 Low (but risk of other clinical
problems substantially increased)
Normal Range 18.5-24.9 Average
Overweight (pre-obese) 25-29.9 Increased
Obese Class | 30-34.9 Moderate
Obese Class Il 35-39.9 Severe
Obese Class Il >40 Very Severe

Indeed, Jebb and Elia (1993) and Sharma and Kushner (2009) identified that currently there
are no precise practical and economical measuring methods available for general use.
Practitioners still rely on using BMI measures (See Table 3.1) which is a single number that
evaluates an individual’s weight status in relation to height (weight/height?, with weight in
kilograms and height in metres; WHO, 1995). The BMI is also called the Quetelet’s index
(Keys, Fidanza, Karvonen, Chimarera & Taylor; 1972), and is it widely used because it
avoids bias arising from using a select reference population and therefore it allows for
population comparisons. To help with accuracy, current guidelines (NHLBI; 1998; NIH,
1992) recommend in addition to BMI, either the Waist Circumference (WC) or Waist to

Hip Ratio (WHR) to be included, but with different cut points for different ethnic groups
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(Razak et al., 2007; WHO, 2004). WC measurement is used to assess an individual’s

‘central’ fat distribution (Klein et al., 2007; WHO, 2000; see Table 3.2).

Table 3.2: Waist circumference thresholds used to assess health risks in the general
population.

At increased risk Male Female

Increased risk 94 cm(37 inches) or more 80 cm (31 inches) or more

Greatly increased risk 102 cm (40 inches) or more 88 cm (35 inches) or more

In the UK the WHO classification system is generally used. However, elsewhere, in certain
populations these cut-points might not be appropriate (Razak et al., 2007). In addition, there
has been a debate about the accuracy of BMI cutpoint of 25 for detecting ‘overweight’,
since a large proportion of active, over lean males could fall in this category. For example,
Gallagher, Heymsfield, Heo, Jebb, Murgatroyd, and Sakamoto (2000) stated that
individuals with the same amount of ‘total body’ (e.g. surface) can have a wide range of
BMI values. Others, like Rankinen, Kim, Pérusse, Deprés, and Bouchard (1999) have
shown that there is a large inter-individual variation in the amount of visceral fat present in
individuals with the same WC. These anomalies partially explain the lack of linear
relationships between BMI and WC and morbidity and mortality statistics (Flegal et al.,
2007; Pischon et al., 2008; Sharma & Kushner, 2009). Furthermore, fitness has rarely been
considered in relation to BMI as a moderator of health risks. There is now increasing
evidence that fitness, especially cardiorespiratory fitness, may considerably modify
morbidity and mortality indices associated with higher BMIs (Sui et al., 2007). In
summary, problems with the current anthropometric measurements are that their
correlations with health are poor. BMI alone does not provide valuable information about

quality of life, functionality, or other health indices. Therefore, weight loss, as a reduction
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in BMI or WC does not necessarily indicate improved health and well-being. This has
implications for treatment, as relevant risk factors, co-morbidities, functional impairments
and psychological functioning should also be measured before and after a treatment
intervention. Despite the limitations of the classification system, it has been shown that for
most sedentary, Western populations, the WHO’s BMI cut points are sensitive enough to
detect over-fatness (US Preventive Task Force, 2003). Therefore, in this PhD work BMI

was used to detect the severity of obesity.

However, in future, despite its limitations (e.g. making clearer cut-offs for hypertension
etc.) Sharma and Kushner’s (2009) proposed clinical and functional staging of obesity
guidelines could be adopted as an alternative to establish appropriate treatment regimes that
are matched to patients’ morbidity and disability to anthropometric measurements (see

Table 3.3).
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Table 3.3: Sharma & Kushner’s proposed clinical & functional staging of obesity*

Stage Description Management

0 No apparent obesity-related risk factors; | Weight history; Identification of
no physical symptoms; no factors contributing to obesity.
psychopathology; no functional Lifestyle counselling to increase
limitations and/or impairment of well- healthy eating and exercise
being. behaviours.

1 Presence of obesity-related sub-clinical Investigation for other (non-weight
risk factors; mild physical symptoms; related) contributions to risk factors.
mild psychopathology; mild functional More intense lifestyle interventions
limitations and/or impairment of well- to prevent further weight gain.
being. Monitoring risk factors and health

status.

2 Presence of established obesity-related Initiation of obesity treatments,
chronic disease; moderate limitations in | including considerations of all
activities of daily living and/or well- behavioural, pharmacological and
being. surgical treatment options. Close

monitoring and management of co-
morbidities as indicated.

3 Established end-organ damage such as More intense obesity treatment
myocardial infarction, heart failure, etc; including considerations of all
significant psychopathology; significant | behavioural, pharmacological and
functional limitations and/or impairment | surgical treatment options.
of well-being. Aggressive management of co-

morbidities as indicated.

4 Severe (potentially end stage) disabilities | Aggressive obesity management as

from obesity-related chronic diseases;
severe disabling psychopathology, severe
functional limitations and/or severe

impairment of well-being.

deemed feasible. Palliative
measures including pain
management, occupational therapy

and psychosocial support.

*Taken from Sharma and Kushner, 2009; p. 293.
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3.2.2. Prevalence of obesity in the UK

3.2.2.1. Overall prevalence

Obesity has been rising steadily within the UK in both adults and children (National Heart
Foundation, NHF, 2007; The NHS Information Centre, 2008a). According to the Health
Survey for England (HSE: The NHS Information Centre, 2008b) data, 22.7% of men and
23.8% of women are obese and almost two thirds of all adults (i.e. approximately 31
million people) are either overweight or obese. In the UK, 0.9 % of men are classified with
very severe obesity (e.g. Obesity Class I11) and 2.6% of women (NHS Information Centre,

2008a & 2008Db).

3.2.2.2. Age and gender
In general mean BMI and WC increases with age in both genders (The NHS Information

Centre, 2008Db), apart from the oldest age group (75+) (see Table 3.4).

Table 3.4: BMI status by age group in adult men and women in the UK (The NHS
Information Centre, 2008a).

BMI Status Age Group Total
16-34 35-54 55-74 75+

Men % % % % %
Overweight 33 47 50 50 43
Obese 14 27 28 21 23
Both 47 74 78 71 65
Women

Overweight 24 33 40 40 33
Obese 16 24 29 26 24
Both 40 57 69 67 56
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From age 35 and above the overweight status for men (74%; 78%; & 71% respectively) and
for women (57%; 69% & 67% respectively) is showing alarming prevalence status. In both
men and women, the highest prevalence of Class 11 obesity is in the 55-74 age groups: 2%
and 4.1% respectively. It can be seen from the data in Table 3.4, that mean BMI levels in
both genders are similar (23% for men; 24% for women). A greater proportion of men
(43%) are overweight than women (33%). However, 2.6% of women are very severely
obese compared to only 0.9% of men. Additionally, raised WC in women (41%) is more

prevalent than in men (31%), putting women at more risk of morbidity and mortality.

3.2.2.3. Gender, socio-economic status and regional differences

According to the 2008a NHS Information Centre report and HSE (2008b) figures 18% of
men aged 16 and over in London were classified as obese as opposed to 25% of men in the
Yorkshire and the Humber area. The prevalence of overweight was the same in both
regions (42%). Similar trends were observed in women aged 16 and over: 20% of women
were classified obese in London and 24% in Yorkshire and the Humber area. The
prevalence of overweight was 27% versus 32% respectively. Furthermore, overweight and
obese are more common in lower socio-economic and socially disadvantaged groups,

especially women (see Table 3.5) whom are the target population of this PhD.
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Table 3.5: BMI status by age group in adult men and women and socio-economic status in
the UK (The NHS Information Centre, 2008a).

BMI Status Age Group Total
16-34 35-54 55-74 75+

Men % % % % %

Non-Manual

Overweight 33 49 52 53 44

Obese 14 26 25 18 21

Both 47 75 77 71 66

Manual

Overweight 32 45 47 46 42

Obese 12 28 30 25 23

Both 44 73 77 70 65

Women

Non-Manual

Overweight 23 33 39 39 32

Obese 13 20 24 25 19

Both 36 54 63 64 51

Manual

Overweight 25 32 41 42 33

Obese 20 30 35 29 28

Both 45 62 76 71 61

3.2.2.4. Ethnic differences

The HSE (2008b) data shows that there are clear ethnic differences in mean BMI in the
UK: Black Caribbeans (28 kg/m?); Black Africans (28.8 kg/m?); General population (26.8
kg/m?); and Chinese (23.2 kg/m?). In this study, 98 % of participants belong to the general
population category, hence they were classified as clinically obese (i.e. BMI >30 kg/ m?)

according to WHO criteria relevant to this population.
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3.2.2.5. Prevalence of overweight and obesity among adults by levels of physical
activity
In Table 3.6 below it can be seen that physical activity status makes a difference to obesity
classification in the general population. All values for the active population are much lower
than for the insufficiently active population. Activity status was assessed by whether the
individuals met or exceeded the current physical activity guidelines (Department of Health,
2004; US Department of Health & Human Services, 2002 & 2008) of 30 minutes of at least
moderate intensity activity, five times a week. Those not meeting the activity guidelines
were classified as insufficiently active (NHS Information Centre, 2008a; The NHS

Information Centre, 2008b).

In summary, levels of obesity among men in the UK increased by 78.8% from 13.2% in
1993 t0 22.7% in 2004. In women there has been a 45.1% increase from 16.4% in 1993 to
23.8% in 2004. These numbers indicate the seriousness of the obesity issue. In addition,
women appear to more at risk than men and there are regional (north-south), socio-

economic, and ethnic differences whereas exercise status might be a moderator.
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Table 3.6: Prevalence of overweight and obesity among adults by levels of physical
activity, age, and gender ((NHS Information Centre, 2008a &2008b).

BMI Status Age Group Total
16-34 35-54 55-74 75+

Men % % % % %

Insufficiently Active

Overweight 33 48 49 47 44

Obese 16 29 29 22 25

Both 49 77 78 69 69

Active

Overweight 32 47 51 n/a 42

Obese 11 23 22 15 18

Both 44 70 74 n/a 60

Women

Insufficiently Active

Overweight 24 33 40 41 33
Obese 17 27 32 27 25
Both 41 59 71 67 58
Active

Overweight 24 34 41 n/a 32
Obese 12 19 18 n/a 16
Both 36 53 59 n/a 48

3.2.3. Causes of obesity

It is well known that the causes of obesity are multi-factorial and extremely complex
(Foresight, 2007). To name a few, genetics, physiology, behaviour, built environment,
cultural, social and societal forces influence the development of obesity in the population.
Additionally, to date there has been relatively little known about regulation of body weight,
including the effects of stress, sleep deprivation, and macronutrient distribution (Ludwig,

2007). Despite acknowledging personal responsibility for weight gain, the Foresight report
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(2007) postulates that in general human beings are predisposed to put on weight by their
biology, which is being deregulated by the current obesogenic environment with its
abundance of high fat, high sugar convenience food, coupled with increasingly sedentary
lifestyle and poorly designed urban environments that acts as barrier to habitual physical
activity. Therefore, any obesity interventions taking place in such an environment will face
difficulties with minimising the environmental factors such as lack of urban places where

one can be safely active.

3.3. Is there an obesity epidemic?

This question is really important, as on the one hand reported obesity figures are rising, on
the other there is an intellectual debate going on about the presence of such an epidemic.
Between the two extremes, it is difficult to reason with participants as to how much health
danger their condition pose to them. Therefore, understanding this debate is key for health

professionals.

In the US, Flegal (2006) eloquently argued that although obesity does have some
characteristics of an epidemic, it is not because of the endemic character of over-
weightness. Although there is a sustained upward trends in weight associated with
affluence and economic developments, and an observed shift to the right in the entire
distribution of BMI across various populations, there is uncertainty about the long-term
health effects of increased BMI. With regard to the latter Allison, Fontaine, Manson,
Stevens, and Vanltallie (1999) stated, obesity is a major health problem worldwide, but the
number of obesity-attributable deaths has not been rigorously examined. In addition, the
upwards trend in weight was not observed in the US. According to the Centres for Disease

Control (CDC) recent findings (Ogden, Carroll, McDowell, & Flegal, 2007) there was no
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change in obesity status among adults in the US between 2003-2004 and 2005-2006.
Similarly, Canoy and Buchan (2007) noted that in the UK there was little change in the
overweight prevalence in England (43.9% of men and 33.9% of women were overweight)
between 1993 and 2004, whilst clinical obesity prevalence rose by 9.5% in men and 6.8%
in women. This finding confirms that the BMI of the UK population has also shifted to the
right. Canoy and Buchan (2007) identified a number of methodological problems in the
current epidemiology of obesity literature. For example, there is a poor understanding of
dietary habits of free-living populations; unclear consequences of long-term excess weight;
poor integration of diet, feeding behaviour, and physical activity at individual level; poor
understanding of lifespan metabolic health and lack of longitudinal studies at population

level examining the effectiveness of lifestyle interventions.

3.4. Costs of obesity

According to the Foresight (2007) report in the UK the estimated annual costs of elevated
BMI to the NHS from 2001 to 2050 will reach £7.7 billion, with NHS costs of obesity
alone being projected to be £7.1 billion. Estimated future NHS costs of disease related to
BMI (2007-2050) is estimated to be £3.5 billion for diabetes, £6.1 billion for CHD, and

£5.5 billion for stroke respectively.

3.5. Social class

The Foresight (2007) report estimates that only Social Class I (highest; NS-SEC classes,
The Office for National Statistics, 2005) female population will have clinical obesity at
15% in 2050 compared to Social Class V, for whom the prediction is 62%. The report
further predicts that there is no evidence for a widening social class difference, and the gap

between the remaining social classes is predicted to remain static, as it is among men. Other

42



researchers have also shown that higher obesity rates have been consistently associated
with low income and low education for women (Flegal, Carroll, Ogden, & Johnson, 2002;

Wardle, Waller, & Jarvis, 2002).

Two large birth cohort studies in the UK (Hardy, Wadsworth, & Kuh, 2000; Parsons,
Power, Logan, & Summerbell, 1999) also suggested that lower socio-economic status
(SES) in childhood is associated with higher BMI in adulthood. Furthermore, O’Dea and
Daniel (2001) have shown that stressful living conditions affect the social gradient in
obesity. Similarly, Rosmond and Bjorntorp (2000) postulated that social stressors such as
low SES may affect obesity through unhealthy lifestyle adoptions but also through
neuroendocrine reactions to stress. Chronic stress due to low SES (living and working
conditions) has been shown to prolong states of homeostatic imbalance (Baum, Garofalo &
Yali, 1999). It has been hypnotised that acceptance of low SES circumstances may obscure
subconscious biological arousal, and therefore self-reported conscious chronic stress
responses might not correlate with biomarkers of chronic stress (Daniel et al., 2006),
concluding that persons with low SES may be at higher risk of obesity and stress-related
conditions, given the psychobiological and social demands of lower SES status. Therefore,

SES status of participants in this PhD will be recorded.

3.6. Health consequences of obesity

Understanding the health consequences of obesity aids the understanding how exercise may
or may not moderates this process. According to Jebb (2004) obesity reduces life
expectancy by between 3 and 13 years in those with more severe obesity and with longer
obesity status. The World Health Organisation (2000) detailed the relative risk (RR) of

health problems associated with obesity with greatest risk attributed to Type 2 Diabetes
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Mellitus; insulin resistance (e.g. metabolic syndrome); dyslipidaemia and sleep apnea — all
rated much higher RR than 3 years. Similarly, others have also identified obesity as a risk
factor for several chronic diseases, including hypertension, dyslipidaemia, diabetes,
cardiovascular disease, sleep apnea, osteoarthritis, and various cancers (Must, Spadano,
Coakley, Field, Colditz & Dietz, 1999). Obesity has substantial adverse effect on health and
well-being. In a recent cross-sectional study, Must et al. (1999) examined 16,884 adults’
graded prevalence ratio (PR aged 25-55, out of which 63% of men and 55% of women had
a BMI of >25 kg/m? or above). 21% of men and 27% of women were clinically obese.
They found that in general PRs increased with increasing severity of BMI and with

significantly elevated PRs for many of the above listed co-morbidities.

The strongest link between clinical obesity and BMI was found with Type 11 diabetes
mellitus and hypertension (see also Colditz, Willett, Rotnitsky, & Manson, 1995; Hanson et
al., 1995). However, the influence of age, ethnicity, and fitness status has not been
adequately accounted for and therefore the morbidity and mortality rates due to these risk
factors are subject to debate (Andres, Muller & Sorkin, 1993; Kassirer, Angell, 1998;
Stevens, Jianwen, Pamuk, Williamson, Thun, & Woods, 1998). For example, Freedman,
Ron, Ballard-Barbash, Doody and Linet (2006) found that for the younger and middle aged,

but not older women and men, mortality risks appeared to be directly related to BMI.

Similarly, Flegal, Graubard, Williamson, and Gail (2005) analysed data from the National
Health and Examination Survey to estimate the number of annual deaths that can be
attributed to obesity. Based on BMI they found a U-curve association between BMI and
mortality; those underweight and of severe obesity had higher mortality rates than normal

weight individuals. There was no difference found between the overweight and those of
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normal weight. The estimated annual number of deaths attributable to obesity was 112,000
which was extremely low compared to other figures reported previously (Mokdad, Mareks,

Stroup, & Gerberding, 2004).

Furthermore, Farrell, Braun, Barlow, Cheng and Blair (2002) found that low
cardiorespiratory fitness (CRF) was directly related and was an independent predictor of
all-cause mortality in both men and women (also Blair et al., 1996; Blair, Kohl,
Paffenbarger, Clark, Cooper, & Gibbons, 1989). Farrell et al. concluded that although
obesity is an important public health problem, individuals with moderate or high CRF have
significantly lower rates of all-cause mortality than normal weight individuals who are
unfit, even after controlling for confounding variables such as cigarette smoking (also
Barlow et al., 1995). In fact, Tremblay et al. (1991) have shown that clinically obese
women’s metabolic profile can be normalised by exercise and low fat diet, despite not
achieving normal weight status. Although this was a longitudinal case study with four
participants only, the significance of being fit was shown effectively. Therefore, an aim of
the current thesis was to investigate whether an improved fitness status would be associated

with a reduction in metabolic risk factors.

3.7. Obesity and metabolic health

In individuals who are not able to exercise with the frequency and intensity that has been
shown to influence cardiovascular health (Myers, 2003), understanding the effects of low
intensity and frequency exercise on metabolic health is vital. Metabolic health as an
alternative outcome measure is key to this research, therefore, metabolic risk profiles of

participants pre- and post-intervention.
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The Department of Health (2004) definition of metabolic syndrome refers to a cluster of
risk factors related to a state of insulin resistance, in which the body gradually becomes less
able to respond to the metabolic hormone insulin. The metabolic syndrome (MetS;
previously referred to as syndrome X or insulin-resistance syndrome) has emerged as an
important clustering of risk factors for type 2 diabetes and cardiovascular disease and their
complications (Eckel, Grundy, & Zimmet, 2005). Reaven (1988) reinvigorated the concept
of metabolic clustering by describing a pathophysiological construct relating insulin
resistance to metabolic abnormalities among non-obese individuals with normal oral
glucose tolerance. Other investigators highlighted obesity-related metabolic clustering
(especially of the abdominal, truncal, or androidtype) and its relevance to female

cardiovascular risk (Bjorntorp, 1996; Lapidus, Bengtsson, & Bjorntorp, 1994).

Subsequent characterisation of MetS has been undertaken by several expert groups (Alberti
& Zimmet 1998; Balkau et al., 2002; Einhorn et al., 2003; Grundy, Brewer, Cleeman,
Smith, & Lenfant, 2004a) with increasing emphasis given to its abdominal obesity
component (Alberti, Zimmet, & Shaw, 2005). It has been suggested that the presence of
complex metabolic phenotypes in affected persons can be reliably identified by current,
simplified clinical definitions (Grundy et al., 2005). A consensus worldwide definition of
the MetS has recently been proposed by the International Diabetes Federation (IDF). This
IDF definition (Alberti et al., 2005) was developed by a panel of experts, including those

who previously had been involved in developing earlier definitions.

Bjorntorp (1991; 1996) postulated that ‘‘psychosocial pressures’’ contributed to the
accumulation of visceral fat and related metabolic abnormalities through chronic

hypothalamic arousal. Subsequently, psychosocial stress and lower socio-economic status
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with some differences in profile between the sexes (Stewart-Knox, 2005) have been shown
to contribute to complex neuroendocrine perturbations inducing visceral obesity and
metabolic clustering (Bjorntorp, 1991; Bjorntorp & Rosmond, 1999). In the context of the
MetS, various psychosocial adversities have recently been shown to be of particular
concern for women, including depression (Kinder, Carnethon, Palaniappan, King, &
Fortmann, 2004), poor education (Wamala, Lynch, Horsten, Mittleman, Schenck-
Gustafsson, & Orth-Gomer, 1999), social isolation (Horsten, Mittleman, Wamala, Schenck-
Gustafsson, & Orth-Gomer, 1999), marital dissatisfaction (Troxel, Matthews, Gallo, &

Kuller, 2005), and chronic work stress (Chandola, Brunner, & Marmot, 2006).

Lifestyle changes have been proposed as the ‘focus of treatment’ or “first-line clinical
intervention’ in the management of the MetS (Grundy et al., 2005; Grundy, 2006a). These
notably include body mass reduction, increased physical activity, and an antiatherogenic
diet (The Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults, 2001; Grundy, Hansen, Smith, Cleeman, & Kahn, 2004b, 2005). Weight loss
improves all aspects of the metabolic syndrome and has been considered as a primary
intervention target (Foreyt, 2005). However, modest lifestyle changes, including dietary
patterns (Lindstrom et al., 2006) and increased physical activity (Laaksonen et al., 2005),
have been shown to substantially reduce the risk of type 2 diabetes, independent of changes
in body mass, in individuals with impaired glucose tolerance. A strong emphasis has been
indicated for lifestyle modifications in persons with coexisting metabolic abnormalities and

high psychosocial stress, treating their overlapping risk factors for CVD (Vale, 2005).

There is evidence that both dietary and exercise behavioural interventions are effective,

have complimentary roles, and work well together in the treatment of MetS components
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(Sullivan, 2006). However, intensive behavioural interventions (incorporating self-selected
hypocaloric dietary and exercise components) have only been efficacious in improving
psychological well-being and reducing depressive symptoms in selected studies (Fontaine
etal., 1999; Klem, Wing, McGuire, Seagle, & Hill, 1997; Rippe et al., 1998). Other studies
among overweight and obese adults including those with MetS characteristics have shown
less positive psychological findings (Hellenius, Dahlof, Aberg, Krakau, & de Faire, 1995,
Kiernan, King, Stefanick, & Killen, 2001; Sorensen, Anderssen, Hjerman, Holme, & Ursin,
1999). Within the Diabetes Prevention Program study, higher levels of obesity, female sex,
poor exercise self-efficacy, higher perceived stress, depression, and anxiety levels were
associated with less improvement in physical activity levels (Delahanty, Conroy, & Nathan,

2006).

3.8. Obesity interventions: A review of the literature

‘Most obese persons will not stay in treatment for obesity. Of those who stay in treatment,

will not lose weight and of those do lose weight, most will regain it.’
Albert Stunkard (1958)

3.8.1. Introduction to obesity interventions
This review of the empirical literature will focus on the efficacy of adult obesity
interventions rather than prevention programmes, and will not address pharmacological or
surgical approach to treating obesity. In addition, the emphasis will be on the general
effectiveness of lifestyle interventions. Despite having received considerable criticism, the
main objective of most obesity treatment programmes has been weight loss (Lean, 1998;

Campos, Saguy, Ernsberger, Oliver, & Gaesser, 2005).
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It has been suggested that losing 10% of initial body weight in obese individuals that is
maintained for at least a year, results in a significant reduction in the risk factors associated
with obesity (Lean, 1998; NHLBI Obesity Education Initiative Expert Panel, 1998; Wing &
O’Hill, 2001). Higgins, D’ Agostino, Kannel, and Cobb (1993) found that weight loss was
associated with improvements in blood pressure and cholesterol levels, but also with
continuation of smoking, higher incidents of cardiovascular disease, diabetes mellitus, other
diseases, and higher death rates. Leanness and stable weight (not weight cycling) were
found to be beneficial to risk factors, and to the prevention of morbidity and death. This
study followed 2500 men and women aged between 35 and 54 years old at baseline, for 20
years in Framingham, Massachusetts. During 20 years of further follow-up, mortality rates
were highest in those whose BMI decreased and in those with the highest BMI at study
entry. Similarly, Andres et al. (1993) found that the highest death rates occur in adults who
either lost weight or those who gained excessive weight. Their study examined outcomes
from 13 different epidemiological studies, seven from the US and four from Europe. Blair,
Shaten, Brownell, Collins, and Lissner’s (1993) cohort study with men (n=10529) who
were 35 to 57 years old at baseline and who were in the upper 10% to 15% of risk for
coronary heart disease because of smoking, high blood pressure, and elevated cholesterol
level found that after seven years follow-up, greater weight variability over time (e.g.
weight cycling) was associated with a greater risk for cardiovascular disease and all-cause
mortality in some types of high risk men. Therefore, this review will examine whether

weight loss is the most appropriate outcome measure for treatment success.

3.8.2. The role of diet and exercise in weight-management
Traditional approaches to obesity treatments generally involve either reduction of energy
intake (diet) and/or expenditure (exercise, physical activity) of energy and can be self-
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administered or health-professional-lead (LeBow, 1981; Perri, 1992). A reduction in energy
intake can lead to negative energy balance and thus weight loss, which is highly touted as
the best treatment for obesity (LeBow, 1981; Wing & Jeffrey, 2003). A recent
governmental briefing paper about treating adult obesity through lifestyle change (Cavill &
Ells, 2010) emphasises the multi-component tailored interventions, including both exercise
and diet (with a behavioural component), rather than attempting to modify either alone.
Although there is evidence that both of these in conjunction works well initially, long-term
data is less conclusive (Brown et al., 2009; Wooley & Garner, 1991). In the following
sections, the effectiveness of lifestyle change approaches to obesity will be evaluated by

reviewing evidence for diet and exercise interventions individually, then in conjunction.

3.8.3. Diet interventions: Are they effective?

A number of different types of diets have been used in obesity intervention studies
including very low-calorie (VLCD), low-carbohydrate, and fat-restricted diets. Therefore,
diets to reduce weight can be classified by their degree of energy restriction and by their
contribution of macronutrients (Miller & Lindeman, 1997). ‘“VLCDs are total diet
replacements with no more than 800 kilocalories per day’ (Stroebe, 2008, p. 173). Pre1980s
VLCDs were not deemed to be safe, as between 1977 and 1978, 58 people in the US died
having followed liquid protein diets and suffered various ill health as a result (Berg, 1999 &
1995; Sours, Frattali, Brand, Feldman, 1981; Wadden, Van ltallie, & Blackburn, 1990;
Wadden, Sternberg, Letizia, Stunkard, & Foster, 1989). The VLCD has one of the highest
risks for sudden death syndrome of any weight loss programme (Berg, 1999; NIH, 1993 &
1992). Similarly, Wadden (1993) concluded that although there have been improvements,
in randomised control trials patients treated under medical supervision using a VLCD (400-
800 kcal/day) lose around 20 kg in 12-16 weeks and maintain about 50-75% of this lost
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weight a year on. Those on LCDs (1200 kcal/day), combined with behavioural modification
lose about 8.5 kg in 20 weeks. Both VLCD and LCD were associated with long-term
weight gain. Pinto, Gorin, Raynor, Tate, Fava, and Wing (2008) in their RCT study
examined the relationship between weight loss and long-term weight maintenance among
successful weight losers (VLCD n=24; commercial n=95; self-guided programme n=67).
They randomised their participants to a face-to-face, over the Internet, or to a newsletter
control condition and followed them for 18 months. At baseline the VLCD group achieved
a significantly larger (24%) weight loss of their original body weight than the other two
groups (17%). However, those on the VLCD regained with significantly more weight than
the other two groups and after six months there were no significant differences in overall
per cent weight loss between the three groups. They concluded that the large weight loss in
the VLCD group was not maintained over time and other methods such as the self-guided
maintenance was more effective than the VLCD. Subsequently, Wing et al. (2008) from the
same study concluded that decreases in physical activity were a significant factor in weight
regain in all three groups and that psychological well-being decreased in weight gainers

(e.g. higher depression, disinhibition, and hunger).

Another overview study by Pi-Sunyer (1993) controversially concluded that adverse effects
of VLCDs and LCDs leading to weight-loss are a greater risk of gallstone formation and
cholecystitis, excessive loss of lean body mass, water and electrolyte problems, mild liver
dysfunction, and elevated uric acid levels, accompanied by less serious side effects such as
diarrhoea, constipation, hair loss, and cold intolerance; these were not severe enough to
contraindicate the benefits of weight loss, especially short-term. Pamuk, Williamson,
Serdula, Madans, and Byers (1993) in their epidemiological study of following up men
(n=2453) and women (n=2739) who were 45 to 74 years old at the time of the National
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Health and Nutrition Examination Survey 1 (1971-1975 — US Department of Health and
Human Services, National Centre for Health Statistics, 1984) found that pre-existing illness
may influence the association between weight loss and mortality through death from non-
cardiovascular disease, but weight loss independently was also associated with increased

risk of death, even after excluding deaths occurring in the first eight years.

A recent meta-analysis also showed that VLCDs were not more effective long-terms than
LCDs (Tsai & Wadden, 2006). Furthermore, Wing (2004) stated that these diets are safe
only if treatments are matched to patients who are then carefully monitored. Similarly,
Avenell et al. (2004a & 2004b), in their systematic review of randomised controlled trials
on diet and weight, also concluded that there is very little evidence for efficacy of VLCDs
and LCDs. However, this review provided some support for the effectiveness of low fat
diets regarding initial weight reduction in obese adults. Overall, the authors suggested that
due to lack of well-designed studies the long-term value of VLCD and LCD based
interventions are questionable. This was mostly true for individuals with a BMI of > 40 kg
m™ (morbidly obese). This is an important cut-off point, as women in particular with a BMI
of > 40 kg m™ are at increased risk of obesity-related co-morbidities (Must, Spadano,

Coakley, Field, Colditz, & Dietz, 1999).

In contrast, a meta-analysis by Anderson, Konz, Frederich and Wood (2001) suggested that
five years after completing a structured weight-loss program (very low energy diet;
hypoenergetic balanced diet; mixed) participants maintained a weight loss of more than 3
kg (> 3%) of initial bodyweight. However, this study was limited by its inclusion criteria,
as it included observational studies too, as well as the study was limited only to US

population data. Observational studies pose problems, due to lack of randomisation of
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participants and therefore they are prone to confounding biases and lack true intervention
effects (for some of the limitations of observational studies and their effect of

overestimation of the efficacy of diets, see discussion below).

Therefore, these two meta-analyses produced a contradictory finding, in that individuals in
VLCD and LCD conditions regained weight at the same rate during follow-up. This might
be due to the fact that once patients come off the VLCD they are left to buy real food, and
may return to their initial eating habits, whereas patients on LCDs have to change their
habits (Stroebe, 2008). Indeed, Jeffery and Wing (1995) found that those dieters who were
on the meal-replacement treatment in their original study lost 1.7 kg (Jeffery et al., 1993),
but a year later regained most of the weight they had lost, and all of the advantages of such

treatment disappeared. Interestingly, no weight change was found for the control group.

Most meal-replacement studies achieved good results whilst patients were receiving the
packs for free (Flechtner-Mors, Ditschuneit, Johnson, Suchard, & Adler, 2000; Rothacker,
2000), but when they were asked to pay for them, they failed in their attempts to managing
their weight (Wing, Jeffery, Hellerstedt, & Burton, 1996). On the whole, reviews on the
efficacy of diet on weight loss have been negative. Calorie restriction might result in short-
term weight reduction (5-10% of baseline weight; Perri & Fuller, 1995), but participants are
unable to sustain this weight loss over time. The more time between the end of the
intervention and the follow-up period the more weight the participants will have regained

(Jeffrey et al., 1993; Mann, Tomiyama, Westling, Lew, Samuals, & Chatman, 2007).

Mann et al. (2007) in their comprehensive review of the long-term effects of calorie-
restricting RCTs and observational studies used the GRADE system (GRADE Working

Group, 2004) to evaluate the quality of evidence and strength of recommendations,
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concluded that diets are not effective treatment options for obesity. They defined dieting as
“a specific behaviour of severely restricting one’s calorie intake in order to lose weight” (p.
221). Out of 14 prospective observational studies without randomisation but with follow-
ups for more than four years, one reported weight loss, and two found no effect and eight
reported that dieting resulted in weight gain. Although participants lost on average 14 kg on
the diets, most of this was regained at follow-up (3 kg), ranging from 29 to 64% of the
participants in these studies, actually weighing more at the end of follow-up than at

baseline.

If anything, these studies showed that a history of dieting was associated with future weight
gain. There was little support for the efficacy of diet on weight loss in the observational
studies reviewed. Furthermore, a number of problems arise when evaluating evidence from
observational studies. For example, such studies do not have long long-term follow-ups, as
it is difficult to follow up individuals for a long time on a waiting-list (wait-list control
group). Secondly, in all of the studies (e.g. observational and RCTs), but one (Jeffery et al.,
1995, RCT) diet-alone study, diet was combined with other intervention strategies

including exercise.

Mann et al. (2007) also provided a number of compelling arguments that the results of
observational diet studies were actually worse than reported. First, follow-up rates were
often low, resulting in biased results showing that diets on obesity are more effective than
they actually are, as participants who gained the most weight are the most likely to drop out
from the study, whereas the ones who lost the most weight are most likely to remain in the
study. In addition, researchers often exclude participants from their final analysis for a

number of reasons (e.g., participants who did not lose sufficient weight during the
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intervention; non-completion of questionnaires or participants who had used similar diets

previously).

In particular, Walsh and Flynn (1995) reported to exclude two patients who gained an
extremely large amount of weight. These exclusions often make the follow-up rates
artificially higher than they actually are, making the diet look more efficacious, when only
a tiny proportion of participants were able to maintain the weight they’ve lost. A second
problem is the self-report of weight. Participants generally under-report their weight by an
average of 2.1 kg. This figure is even higher for participants in weight loss intervention
programmes (3.7 kg). The third reason identified is that a large number of those
participated have been on diets since the original diet studies ended, which also confounds
follow-up findings. The fourth and most important confounding variable is the lack of
clarity around which of the multi-component lifestyle approaches was most effective to
tackle obesity (e.g. the effects of diet might be confounded with those of exercise, if not

RCT tested).

Indeed, Mann et al. (2007) rightly pointed out that this is a major methodological flaw of
most lifestyle intervention studies, if they are not RCTs. In particular, correlational studies
found as reviewed in Fogelholm and Kukkoen-Harjula (2000), Wing et al. (2008), and
Fogelholm (2010) that the amount of exercise is highly correlated with best weight loss
maintenance. Several other studies (Grodstein et al., 1996; Klem, Wing, McGuire, Seagle,
& Hill, 1997; Raynor, Phelan, Hill, & Wing, 2006) also showed that exercise is associated
with successful weight loss as well as successful weight maintenance, hence supporting
Mann et al.’s argument that diets appear more effective than they actually are as a result of

this methodological problem associated with lifestyle and in particular diet studies, as such
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studies don’t report exercise habits of participants. Indeed they found that nine out of the 14
observational studies did not report such data. Moreover, the five that did, after reanalysis
of data, showed that those who exercised regularly maintained significantly greater weight

loss than those who did not exercise.

Mann et al. (2007) concluded that long-term diet studies without control groups did not
lead to sustained weight loss. Furthermore, dieting was related to weight gain over time,
after controlling for weight at baseline. For example, Korkeila, Rissanen, Kapro, Sorensen,
and Koskenvuo (1999) examined the long-term effects of dieting on weight gain over 6 and
15 years in a large cohort of adult Finnish twins (N=7, 729) and found that weight loss
attempts were significantly related to future risk of major weight gain when controlling for
most potential confounding variables (e.g. BMI, age, smoking, alcohol use, educational
level, SES, marital status and energy expenditure at baseline). Another large-scale (N=
3,552) study by French and Jeffery (1994) also concluded that history of formal weight loss
attempts predicted significant future weight gain. Two further large scale studies of
adolescents (N=14, 972 and N=692, respectively) by Field et al. (2003) and Stice,
Cameron, Killen, Hayward, and Taylor (1999) followed participants over three and four
years respectively and found that dieters gained more weight than non-dieters within this

period, when all major potential confounding variables were controlled.

In both studies those who had prior weight loss attempts and dieted more often had a
significantly higher increase in weight and prevalence of obesity. In fact, in Stice et al.’s
(1999) study of the 589 females who were not obese at baseline, 63 (11%) became obese by
the end of the study. Among dieters the risk for obesity onset was three times higher than in

non-dieters. Another study by Foster, Kendall, Wadden, Stunkard, and Vogt (1996) also

56



found that 50% of their cohorts weigh more than 5 kg in comparison to baseline at five-year
follow-up. The 14 observational studies reviewed by Mann et al.’s (2007) suggest that

dieting at baseline is a consistent predictor of subsequent weight gain.

Finally, the main findings concerning the 7 RCT studies were that calorie restriction
through dieting does not result in long-term weight loss and that participants remained
obese. The most successful RCT study reviewed by Mann et al. (2007) was done by the
Diabetes Prevention Research Group (2002), where within a lifestyle intervention study at
three-year follow-up participants maintained a mean weight loss of 4 kg, as oppose to
participants in the placebo control group, where participants gained 0.5 kg on average.
However, diets might slow the gain of weight with age, which is often seen in non-dieters.
The most significant aspect of this study was associated with health outcomes, as those in
the lifestyle intervention group had a reduced incidence of diabetes (by 58%). However,
there are methodological flaws in this study as participants exercised on average 227
minutes per week and this was not controlled for. Furthermore, it was unclear which
subgroup of the cohort had these associated health benefits (e.g. those with elevated plasma
glucose concentrations may benefit more). Most of the RCT studies included overweight
and not just obese participants, which again questions the effectiveness of dieting to treat
obesity. It was also unclear which participants were included in the follow up studies and at
what point. All of the RCT studies reviewed in Mann et al.’s study (2007) did not control
for potential confounding variables effectively and had other major methodological flaws,
such as inclusion of hypertensives (overweight and obese), and diabetics with specific risk

factors, which were not controlled for.
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In summary, VLCDs and LCDs are effective in reducing weight for the period of treatment
and for a short period of time thereafter. However, based on the evidence provided above,
this weight loss is not without substantial health risks to patients in the long-term, even if
they are somewhat effective in short-term, as both of these diets are not sustainable for life,
and also slow the rate of fat oxidation, which will need to be increased (e.g. by exercise) in
the maintenance phase or by converting to a very low fat habitual diet (Hill, Drougas, &
Peters, 1993). However, it must be acknowledged that most who lost weight remain obese

after these weight loss attempts.

Dieting (i.e. calorie restriction practices) appears to be an ineffective method to achieve
long-term weight loss or obtain health benefits. Indeed, having lost weight on a diet was
shown to be one of the best predictors of future weight gain (e.g., Coakley, Rimm,
Colditzk, Kawachi, & Willett, 1998). It has been suggested that a high stable weight is safer
than repeated weight fluctuations and as suggested above dieting might even induce
increased levels of obesity. More worryingly, in particular for moderately obese women,
continuous dieting has a number of negative psychological effects including increased
levels of depression and anxiety, social withdrawal and personality changes (Berg, 1999;
Garner & Wooley, 1993). Therefore, although calorie restriction (i.e. dieting) does indeed
reduce body weight short-term, the long-term effects of such a method is equivocal.
Therefore, current obesity treatment programmes should offer alternative approaches to
dieting, as per Lissner, Steen, and Brownell’s (1992) suggestion who showed that dieting
might only be beneficial in individuals with a BMI >35kg/m? or such subgroups of obese
with co-morbidities. Therefore, this PhD work will adopt the non-dieting approach to
weight-management and will offer a psycho-educational intensive intervention using the
principles of brief cognitive behavioural therapy (Brief CBT) approach (two times a week
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for three weeks) to address restrictive eating behaviours and psychological problems
associated with frequent dieting. This is an optional educational session and will not be
assessed, but participants will be questioned about their experience through qualitative
interviews of these sessions. Furthermore, the CBT therapist will evaluate her sessions and
will feedback to the main investigator (EB). The aim of the current PhD is to provide
participants with a weight-management initiative that focuses on health outcomes rather
than weight loss per se. This project asked the question: how can we help people to be

healthier at the weight they currently are?

3.8.4. Hazards of weight cycling

The aim of this section is to explore in the literature whether those with a history of weight
cycling, due to dieting are less or more likely to successfully manage their weight. The
hazards of weight cycling due to frequency of dieting are still not fully understood by
health and medical professionals (Berg, 1999; Lahti-Koski, Mannisto, Pietinen, &
Vartiainen, 2005; Van Wye, Dubin, Blair, & Di Pietro, 2007; Wing, 1992). Weight cycling,
weight fluctuation, weight variation, and yo-yo dieting is defined by Van Wye et al. (2007)
as >10 pounds (4.55 kg) of weight loss three or more times’ (p. 731). All of the weight loss
periods were defined as intentional and all of the weight regain ones as unintentional, and
had to follow a period of dieting. Other studies are less clear on definitions; for example,
the number of cycles or the magnitude of weight change greatly varies across studies

(NTFPTO, 1994).

The poor maintenance results of many obesity treatment studies and dieting being so
widespread, the prevalence of weight cycling is assumed to be high (Brownell & Rodin,

1994). To date there is a distinct lack of studies examining the prevalence of weight cycling
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in obesity treatment programmes (Field, Wing, Manson, Spiegelman, & Willett, 2001;
Kroke et al., 2002). Several large-scale epidemiological studies (Blair et al., 1993; Folsom,
French, Zheng, Baxter, & Jeffery, 1996; Lissner et al., 1991) showed that weight cycling
lead to increased mortality, independent of weight and other adverse health behaviours (e.g.
smoking). On the contrary, some studies did not find weight cycling as a risk factor for
cardiovascular disease (Field et al., 1999; Jeffery, Wing, & French, 1992; Petersmarck,
Teitelbaum, Bond, Bianchi, Hoerr & Sowers, 1999). However, as previously stated, weight
loss attempts (Coakley et al., 1998; Korkeila et al., 1999), and weight cycling (Field et al.,
2001; Kroke et al., 2002) predict large weight gains in the future (Jeffery, McGuire, &
French, 2002). Van Wye et al. (2007) studied healthy men (n = 797) and women (n = 141)
aged 20 to 78 (BMI 23 and 21 kg/m? for cycling and non-cycling women and a BMI of 27
and 25 kg/m? for cycling and non-cycling men) over a six-year period. This was a unique
study as it showed that weight cycling in normal and slightly overweight individuals does
not seem to increase the risk of long-term weight gain in men, but this couldn’t be
ascertained for women, as those with a weight cycling history gained weight at a faster rate
than those without such history. Additionally, those who had a history of weight cycling at
baseline had a higher BMI, although this was not statistically tested. This was true for both
genders. The average weight lost and gained at each cycle was not reported in the study,

which might be too low for adverse health risks to occur in a normal weight population.

Other research by Kuller and Wing (1993) argued that the relationship between weight loss,
weight cycling and health is less then clear. There are numerous methodological flaws that
bias current epidemiological studies, as they do not specifically test the effects of weight
cycling. Most such research found that mortality rate was higher among individuals who
either lost weight or had weight cycling, but these do not separate the effects of intentional
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and unintentional weight loss. Kuller and Wing (1993) further argued that lifestyle factors
were often not controlled for in large epidemiological studies and such data often uses self-
reported weight measures. Even to date, there isn’t a single purposeful clinical trial that
assessed the effects of weight loss on major disease outcomes. However, experts thus far
agree that weight loss programmes could potentially be hazardous (see previous discussions
on dieting), and all agree that those who had a history of weight cycling have problems
with faster and larger weight gains (Ciliska, 1993; Van Wye et al., 2007). Unfortunately, of
those who have gained weight, most become heavier than their baseline weight (Stalonas,

Perri, & Kerzner, 1984).

Field et al. (2001) assessed the prevalence of clinically significant weight loss among
women and whether this was associated with smaller long-term weight gains. Their study
included a total of 47,515 women without co-morbodities and pregnancy. They concluded
that most women in the study who lost a clinically significant amount of weight regained
most of it, but over the six years they’ve gained less than their peers. However, this study
did not control for the effects of physical activity and used self-reported weight data.
Similarly, Sorensen, Rissanen, Korkeila, and Kaprio (2005) investigated the effects of
intention to lose weight and weight changes in overweight persons (BMI > 25 kg/m?)
without co-morbidities (n = 2,957). In the 18-year follow-up period (from 1982 to 1999)
268 individuals died. They found that both net weight loss and weight gain over a six years
period for all participants (e.g. overweight and obese) without known co-morbidities or
high-risk conditions were associated with increased mortality. However, the intention to
lose weight alone did not affect long-term mortality. However, those who had weight
cycling over the six years period had increased mortality compared to both weight stable
and intention to lose weight groups. It is now firmly established that those with weight
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cycling history fair worse in health outcomes than those without such history. However, as
Jeffery (1996) argued none of the large scale epidemiological studies are unequivocal in
their conclusion for warranting public health recommendation changes. In a subsequent
study by Jeffery (French, Jeffery, & Murray, 1999), he argued that public health
recommendations for weight control need to be reviewed, and more focused on persistence

of weight control behaviours (e.g. weight cycling history).

As discussed above most participants involved in obesity interventions regain weight
following initial weight loss. Wadden et al. (2004b) suggest that it is ‘better to have lost
and regained than never to have lost at all’ (p. 151S). The argument for this statement is
that when weight is lost the risk for secondary diseases are reduced (e.g., diabetes and
cardiovascular disease) despite regaining weight later on. But as it can be seen from the
above review, these benefits lasts only for a short period of time, and might be more

detrimental to one’s health over time.

A number of explanations have been provided for the weight regain phenomenon, which is
an under-researched area. Qualitative studies exploring reasons for weight gain have been
retrospective in nature and have mainly focused on relapse following dietary restriction. It
is widely thought, but not adequately researched, that weight gain is due to individuals’
return to inappropriate diet and physical activity habits. However, all of these reasons are
based on the assumption that individuals can change their weight at will and each failure to
comply with strict instruction of these weight-management programmes is their own fault
(Cogan & Ernsberger, 1999; Weigle, 1990). The contribution of genetics is largely ignored
in lifestyle intervention studies; even though there is strong evidence that twins are similar

in their body weight whether they were reared apart or together (Bouchard et al., 1990;
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Institute of Medicine, 1995; Stunkard, Harris, Pedersen, & MClearn, 1990). Furthermore,
Bouchard et al. (1996) showed that studies on identical twins indicate that weight gain and
the ability to lose weight after overfeeding is almost entirely determined by genetics. Other
studies also imply that body weight is relatively stable after adolescence or increases slowly
over the lifespan (Fox, 1973; Goodner & Ogilvie, 1974; Robinson & Watson, 1965). Some
of the gains in diet-only studies might be due to changes in metabolic factors (Blackburn et
al., 1989; van Baak, 1999). A reduction in leptin concentrations (Rosenbaum, Murphy,
Heymsfield, Matthews, & Leibel, 2002) and an increase in ghrelin (gut peptide)
(Cummings et al., 2002) have also been put forward as possible physiological mechanisms
associated with weight regain. There is some evidence that weight cycling in animals and
humans may lead to altered metabolic responses (e.g. reduction in daily energy
requirements — Blackburn et al., 1989; Brownell, Greenwood, Stellar, & Shrager, 1986), the
implications of which are that enhanced metabolic efficiency would lead to further weight

gain in each new cycle of dieting (Wiegle, 1990).

In addition to physiological mechanisms there are also psychological effects of weight
cycling (Foreyt, Brunner, Goodrick, Cutter, Brownell, & St. Jeor, 1995; NTFPTO, 1994). A
qualitative study by Byrne, Cooper and Fairburn (2003) of 76 women (n = 28 maintained
weight loss; n = 28 who did not maintain weight loss; n = 20 stable weight) showed that
failure to achieve weight loss goals, dissatisfaction with weight achieved, tendency to
evaluate self-worth in terms of weight and shape, lack of vigilance with regard to weight
control, dichotomous thinking style (i.e. ‘black and white’ or ‘all or nothing’), and eating to
regulate mood was likely to result in periods of weight gain. Similarly, a cross-sectional
study by Venditti, Wing, Jakicic, Butler, and Marcus (1996) examining the relationship
between weight cycling and psychological health of 120 women found that binge eating
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was strongly associated with the occurrence of binge eating and perceived physical health.
Field, Manson, Taylor, Willett, and Colditz (2004) looked at the association of weight
change, weight control practices and weight cycling among women (n = 2476) in the
Nurses’ Health Study II. They found also that weight cycling was associated with greater
weight gain, less physical activity, and a higher prevalence of binge eating. Repeated
dieting failure also may lead to low self-esteem and guilt and reinforcement of personal
blame (Cogan & Ernsberger, 1999; Weigle, 1990). A possible mechanism between negative
mood or emotional stress and weight regain is through loss of self-control, as negative
moods and emotional stress caused a breakdown of control in obese participants, which in
turn led to impaired logical reasoning and cognitive distortion resulting in inappropriate
eating behaviour (e.g., Sjoberg & Persson, 1979). Finally, success in weight loss
interventions is inversely related to depression (Hall, Bass, & Monroe, 1978; Scott et al.,

2008).

There are also a number of environmental factors, which may contribute to the regain of
weight. For example, increased density of neighbourhood fast-food outlets was associated
with unhealthy lifestyles, poorer psychosocial profiles, and increased risk of obesity among
older adults (Li, Harmer, Cardinal, Bosworth, & Johnson-Shelton, 2009). Prentice and Jebb
(1995) also argued that modern inactive lifestyles are important in the development of
obesity, but this doesn’t mean that the individual is to blame (Morris, 1995). Environmental
factors also effect emotional functioning, that may lead to over- or under-eating. For
example, negative or positive emotional states whether the person is alone or with others

might result in individuals’ relapse and regain of weight (Schlundt, Sbrocco, & Bell, 1989).
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In summary, individuals without weight cycling history appear to report higher general
well-being, greater eating self-efficacy, lower stress levels, regardless of body weight (e.g.
Foreyt et al, 1995a). Therefore, this PhD will adopt a weight history interview at baseline
assessment to ascertain the history and prevalence of self-reported dieting in the recruited

sample.

3.9. Benefits of non-dieting approaches to weight-management

The failure of traditional diet and exercise weight loss programmes in obtaining long-term
outcomes has resulted in an alternative approach to obesity treatments. As previously
discussed, dieting (e.g. calorie restriction) may lead to various short-term health effects in
obese individuals, but maintaining these gains in the long-term seems elusive for most.
Furthermore, it is well documented in the literature (Pavlou, Krey, & Steffee, 1989; Weigle,
1990) that even balanced calorie restrictive diets eventually will lead to chronic fatigue,
impaired cognitive functioning (e.g. lack of concentration), cold intolerance, and mood
disturbances. Restrictive diets are also seen as causing health problems including
psychological disorders, loss of body protein, dehydration, ketosis, hypoglycaemia and
hypokalaemia (Miller, 2001). Additionally, the failure of women, and in particular large
women, to lose weight via diets will result in chronic dieting, and a constant self-appraisal
of being fat and a failure (Ciliska, 1998). However, the evidence for the above assertions is
weak and mainly based on studies which have investigated the role of starvation or
individuals with eating disorders. Notwithstanding this a number of health care
professionals and obesity researchers are now challenging the effectiveness of dieting as
they see it as ineffective and potentially harmful (Brownell, 1993; Garner & Wooley, 1991;

Miller & Lindeman, 1997; Wooley & Garner, 1991).
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There appears to be various methodological problems associated with lifestyle research
(e.g. Mann et al., 2007; Miller, Koceja, & Hamilton, 1997), including old research findings,
use of self-selected populations, and the lack of coherence amongst obesity researchers
around when obesity (i.e. excess weight) becomes a serious risk to one’s health (Miller &
Lindeman, 1997; Pi-Sunyer, 1993; Sharma & Kushner, 2009). Miller et al. (1997)
conducted a meta-analysis of the 29 years (1965-1994) of weight loss research using diet,
exercise and diet plus exercise intervention. They found that most of the studies included in
the review had moderately obese middle-aged populations, with intervention lasting only a
very short period of time and with inconsistent long-term follow-ups. It is also unclear what
needs to be treated (Berg, 1995) excess weight or psychological aspects of eating
behaviours (e.g. dieting, emotional problems, depression). There is also a lack of agreement
around key outcome variables and criteria which represent effective treatment (Atkinson,
1993; Jain, 2005; Mann et al., 2007; Miller & Lindeman, 1997; Sharma & Kushner, 2009).
Therefore, all of these researchers argue that weight loss should be avoided as a standard
for measuring treatment success, given the widely differing populations and their reasons

for losing weight (e.g. mildly to severely obese, various disease status, and fitness status).

The problem around resolving these issues is arising from a dichotomised position of
researchers for or against dieting e.g. calorie restriction (Miller, 2001; Miller & Jacob,
2001; Miller & Lindeman, 1997; Miller, et al., 1997). Those who call for health behaviours
to be the primary outcome measures for obesity advocate the non-dieting approach and the
health at any size paradigm, as they argue that mild to moderate overweight and obesity is
not unhealthy, and that dieting is ineffective and could potentially be harmful (Berg, 1999;
Ciliska, 1998; Cogan & Ernsberger, 1999; Miller & Jacob, 2001; Polivy & Herman, 1992;
Stroebe, 2008). The goals of such treatment are to normalise weight fluctuation and prevent
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weight gain by avoiding unhealthy dieting strategies, adopting healthier eating (e.g.
avoiding the continuous cycles of restricting and overeating; balanced food choices) and
exercise behaviours (Stroebe, 2008). The primary outcome measures are psychological
well-being and reduction in the risk of weight gain. However, modest weight loss could and
Is expected to occur as a result of such lifestyle changes, as in Rapoport, Clark, and

Wardle’s (2000) study.

One of the first non-dieting RCT studies for obese women was conducted by Ciliska
(1998), where women were either allocated to a 12-week educational intervention (1 hr/
week), 12-week psycho-educational intervention (2 hr/week), or to a control condition. The
psycho-educational group, which were encouraged to adopt a non-dieting or non-restraint
pattern of eating, was found to improve significantly in self-esteem, restraint, and body
dissatisfaction in comparison to the control group. This change happened despite a lack of
weight loss or change in blood pressure. The author concluded that a non-dieting approach
could be beneficial for emotional and psychological health of obese women. However,
despite these short-term gains, there was a large dropout rate in the control group during the

study, and subsequently in both intervention groups at six-month and one-year follow-up.

Other non-dieting approach studies also had mixed results (Goodrick, Poston, Kimball,
Reeves, & Foreyt, 1998; Rapoport et al., 2000; Sbrocco, Nedegaard, Stone, & Lewis, 1999;
Tanco, Linden, & Earle, 1998; Wadden et al., 2004b). Participants in all of the cited studies
were women. The follow-up period was short. The studies adopted the non-dieting
approach, where women were explicitly instructed not to diet, pay attention to hunger cues,
stop eating when feeling full, act on environmental cues and avoid overeating in emotional

states or for boredom, and increase their time spent exercising. Similar improvements in
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psychological well-being and quality of life were achieved in the non-dieting groups when
compared to the standard behavioural weight loss groups in the above studies, with the
exception of one study (Tanco et al., 1998), where the intervention group had significantly
higher psychological health from the behavioural intervention and the waiting list control
group. In contrast to the majority of studies there was no psychological improvement in the
behavioural intervention group, probably due to the sample being morbidly obese (BMI

39.4 kg/m? — Stroebe, 2008).

The use of non-dieting approach in most of the aforementioned studies did not yield
significant weight loss, apart from two studies (Sbrocco et al., 1999; Tanco et al., 1998),
where participants in the non-dieting conditions continued to lose weight post-treatment as
opposed to other treatment groups. In both studies of those in other conditions (e.g.
behavioural or control) participants started to regain the lost weight. However, Wadden et
al. (2004b) did not find such post-treatment effects. Lack of weight loss is often de-
motivating as Levine et al. (2007) concluded in their prospective weight gain prevention
study among women. Healthy women (n = 284) with an age range from 25-44, and with a
BMI < 30 kg/m? were randomised to three groups (clinic based, correspondence course,
and information-only control) to investigate the feasibility and efficacy of weight gain
prevention intervention. The intervention lasted for two years with a one-year follow up.
They found that most women in the study were only interested in weight loss and not
weight stability. About 40% of the women were successful in preventing weight gain
during the three-year study period, probably because they were less likely to be on a diet;
they were less susceptible to feelings of hunger at baseline compared to those who gained
weight. Interestingly, physical activity behaviour was not related to weight gain prevention
in this study.
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In summary, as Miller (2001) concluded, at present it ‘cannot be determined whether a non-
dieting approach, that includes a health at any size philosophy, will ultimately lead to

bodyweight loss and improved physical health’ (p. 720).

3.10. Health At Every Size

The Health at Every Size paradigm (HAES) is a specific non-dieting approach, which aims
for individuals to accept their body size (i.e. size acceptance) and see their bodies as
beautiful rather than ugly (Bacon et al., 2002; Miller, 2005 & 2001; Robinson, 1997).
HAES also sees dieting as a contributing factor to abnormal eating behaviours and
encourages individuals to adopt healthier eating patterns by supporting homeostatic
regulation and intuitive eating patterns, when eating is based on internal cues of hunger,

satiety, and appetite (e.g. Bacon, et al., 2002).

Practitioners of the HAES approach focus on self-acceptance, size-acceptance, healthier
eating habits and increased physical exercise, rather than weight loss per se (Miller, 2001 &
2005; Robison, 1997). In particular, HAES suggests that large women might actually be at
their genetically determined weight and metabolic functioning, as well as their history of
weight cycling. Therefore, they advocate that obesity in itself is not a disease and those
women without any health problems should be encouraged to maintain weight and focus on
other health outcomes (e.g., body dissatisfaction, self-esteem, restraint, stress). The HAES
approach assumes that ‘overweight person innately wants to eat healthy food and be active;
and that once diet restrictions and barriers have been removed, the individual will develop
healthier eating and activity patterns, which lead to a genetically determined healthy body

weight’ (Miller & Jacob, 2001, p. 37). In this approach as in the other non-dieting
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approaches, quality of life and improved health is the goal of the treatment, instead of

predetermined body weight (e.g. a particular BMI value).

To date there are only a handful of studies that examined the effectiveness of taking the
HAES approach, and more specifically, they applied the non-dieting and self-acceptance
aspects of the paradigm to treatment of overweight and obese individuals. In particular,
mind, body, and lifestyle skills were focused upon (Miller & Jacob, 2001), which are the

foundations of the HAES paradigm.

One of the earliest studies by Mellin, Croughan-Minihane, and Dickey (1997), which was
not a specific HAES study, adopted the paediatric Shapedown Program to adults and called
it the Solution Method. Surprisingly, most obesity researchers and policy makers, probably
due to the very low sample size, lack of control group and randomisation, have largely
ignored this work. The idea, if it was delivered as the study’s description, could have major
impact on the development of new approaches to weight-management. Interestingly, Mellin
et al. (1997) acknowledge that body weight is highly variable over time, which implies that
there are modifiable environmental factors that HAES doesn’t seem to acknowledge
explicitly, as they attribute body size mainly to genetics. Furthermore, Mellin et al.’s (1997)
study is small-scale and methodologically flawed. They recruited 22 (1 man and 21
women) participants who were overweight or obese (mean BMI = 33.1 kg/m?) with a mean
age of 43.4 years for a group intervention for 18 weeks, with 6-, 12-, and 24-month follow
up. Participants were classified according to their highest risk profile as medical,
psychosocial, or both for balanced population-sampling purposes. Six development skills
were targeted: mind skills (strong nurturing — need satisfaction; effective limits —

management of expectations); body skills (body pride — body acceptance and recognition of
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drives to remain overweight; good health — effective self-care); lifestyle skills (balanced
eating — regular eating habits; mastery living — physical activity and purpose of self). This
developmental training scheme aimed at aiding a person to access more effectively their
inherent health tendencies (e.g. genetics, temperament, reactions and coping with external
stressors etc.). Although there was a high dropout rate (48%), and with the methodological
flaws of the study, this seems to capture the concept of HAES. Mellin et al.’s (1997)
finding shows a trend toward long-term improvement in a broad range of variables,
including effective weight-management, as participants continued to lose weight at the 24-
month follow-up, to the contrary of traditional weight treatment outcomes (e.g.
behavioural, VLCD, LCD, and weight loss drugs), where participants regained the lost

weight after the end of their treatment.

Other specific studies, testing the HAES paradigm did not yield equivocal support for all of
its tenets and again had methodological limitations of working with women only, short-
term follow-up and poor sample sizes. For example, Bacon et al. (2002) conducted a study
(n = 78) comparing a six-month non-diet wellness intervention programme with traditional
diet one. The study also provided six months of monthly after-care group support for both
groups. They found that over the year-long treatment period those on the traditional weight
loss programme (adherers only — attrition rate was 41%) lost weight compared to those in
the non-dieting group (attrition rate was 8%) who did not. However, the non-dieting group
had significantly better adherence rates, similar improvements in metabolic fitness,
psychological variables and eating behaviour. A two-year follow up of these participants
(Bacon, Stern, van Loan, & Keim, 2005) showed that cognitive restraint decreased in the
non-dieting group and increased in the dieting one, but only 50% of those remaining in
treatment were followed up. The dieting group regained the lost weight and did not sustain
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improvements, as opposed to the non-dieting group, where psychological improvements
were sustained. However, it is really unclear from this study as to how participants’ goals

of weight-management were addressed and what it meant for them in the long-term.

High attrition rates affected how well individuals did in the above studies and as Bradshaw,
Horwath, Katzer, and Gray (2009) found, highly educated women already engaging in
some healthier lifestyle choices were less likely to be non-completers in non-dieting group
programmes. They followed up 119 women with at least one cardiovascular risk factor a
year after a 10-week educational programme. They concluded that all future trials of non-
dieting interventions should report the effects of completion on outcomes, given that
important treatment outcomes vary according to attendance. Similarly, Wardle and Griffith
(2001) found that men and women of higher socio-economic status had higher levels of
perceived overweight, monitored their weight status more frequently, had a lower threshold

of defining themselves as overweight, and were most likely to try to lose weight.

A study by Provencher, Begin, Tremblay, Mongeau, Boivin, and Lemieux (2007) assessed
the effects of HAES (non-dieting) intervention on eating behaviours and appetite ratings in
144 pre-menopausal overweight women. Women were randomly assigned to three groups
(HAES, n = 48, mean BMI = 30.1 kg/m?; Social Support, SS, n = 48, mean BMI = 30.6
kg/m?; and control group, n = 48, mean BMI = 30.7 kg/m?). In the four months intervention
the attrition rates were 8.3% for HAES, 18.8% for SS, and 20.8% for the control group. The
results showed significant changes in eating behaviour for all three groups, the HAES
group had significantly larger decrease in susceptibility to external hunger cues and hunger
compared to the other two groups. Changes in appetite ratings were only observed in the

HAES group, indicating that the HAES (non-dieting) approach enabled women to regain
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their ability to recognise hunger and satiety cues more effectively. Provencher et al. (2007)
argued that “developing skills to differentiate real feelings of hunger from external stimuli
may be an important aspect of HAES interventions, which could be translated into lower
susceptibility to hunger and appetite sensations (p. 964). The researchers used a food diary
to enhance consciousness about level of hunger and satiety at each meal. Significant
decrease in disinhibition (i.e. one of the subscales of the Three Factor Eating Questionnaire
that looks at overconsumption of food in response to various stimuli associated with a loss
of control on food intake — Stunkard & Messick, 1985) was found in all three groups as
well in traditional weight loss programmes (Rapoport et al., 2000), thus suggesting that
different types of techniques can be effective to tackle this eating behaviour. As oppose to
Bacon et al.’s (2005 & 2002) and Sbrocco et al.’s (1999) findings cognitive dietary restraint
(i.e. one of the subscales of the Three Factor Eating Questionnaire that measures conscious
control of food intake with concerns about shape and weight — Stunkard & Messick, 1985)
did not significantly decrease, indicating that cognitive restraint is not a homogeneous
concept (Westenhoefer, Stunkard, & Pudel, 1999) but it can have rigid and flexible
dimensions. In previous studies rigid restraint was related to higher BMI values
(Provencher, Drapeau, Tremblay, Despres, & Lemieux, 2003; Westenhoefer et al., 1999).
Participants in the SS group had a significant change in eating behaviours, but not in
appetite ratings, whereas the HAES group had, indicating that educational (non-active)
programme changed food perceptions, but active problem-solving changed actual
behaviours. Body weight loss did not significantly differ across the three groups, all of
which had a small significant decrease. The one-year follow-up results by Provencher et al.
(2009) showed that situational susceptibility to disinhibition and susceptibility to hunger

significantly decreased overtime in both the HAES group and the SS group. The two
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groups did not differ at 16 months, but both had lower scores than the control group. This
suggests that short-term gains did not translated to long-term ones, as both HAES and SS

did not differ.

An important message coming out of both the non-dieting and the HAES approaches is
well illustrated by Ikeda, Lyons, Schwartzman, and Mitchell (2004) who collected self-
reported information of 149 women’s dieting experience with a BMI of 30 to 70 kg/m?.
They found that women with higher BMls tended to start dieting before the age of 14 and
dieted more frequently than women with lower BMIs. Additionally, negative memories of
dieting significantly outnumbered the neutral or positive ones. The paper recommended that
dieticians need to take dieting history of their clients before they decide upon an
appropriate treatment, as well as focus on metabolic health risk reduction (e.g. lowering

blood pressure, serum glucose, insulin, and lipid levels).

This message has not really been appropriately acknowledged in obesity treatment policy or
research, probably because it goes against the traditional weight loss messages by the
medical profession. Even though Sims (2001) identified a subgroup of the obese as ‘obese
metabolically normal’ (OBMN), and warned that ‘persons with OBMN and their parents
may be wrongly blamed because of obesity and attempts at weight loss may be
counterproductive’ (p. 1499), these research findings are not promoted. The key message
from Sim’s (2001) and Matsuzawa’s (1997) research is that it is possible that increased
physical activity (e.g. fat and fit) might also play a role in OBMN. For example,

Matsuzawa researched Japanese Sumo wrestlers, all of whom had gross obesity maintained
by a 5,000 to 6,000 calorie diet, as their visceral adipose tissue was normal. Only after

leaving the sport they developed insulin resistance. Therefore, fitness, which often is not
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measured or reported in large epidemiological studies, may be a key outcome measure to be
aware of, as ‘there are many so-called overweight and obese people who already have
healthy lifestyles and do not need “treatment” while conversely many lean persons have
unhealthy lifestyles in need of improvement’ (Campos, Saguy, Ernsberger, Oliver, &
Gaesser, 2005, p. 82). Therefore lifestyle, mainly physical activity not weight, should be
the primary target of obesity interventions. Therefore, this PhD will focus on how
individuals with clinical obesity are able to adopt a healthier lifestyle, primarily taking up

or increasing their physical activity behaviours.

Findings from the non-dieting literature discussed earlier (Ciliska, 1998; Goodrick, et al.,
1998; Sbrocco et al., 1999; Tanco et al., 1998) are often used by HAES advocates as
justification for the HAES paradigm, yet despite some similarities, there are a number of
important differences between the two approaches. HAES assumes that for all people,

including men, psychological dysfunction is at the root of obesity (Miller & Jacob, 2001).

On the contrary, non-dieting approaches assume that dieting (e.g. calorie restriction) leads
to eating-related negative moods, adoption of restrictive eating behaviours, feelings of
failure, and weight preoccupation. HAES also assumes that weight to a large extent is
determined by genetics, as opposed to the non-dieting approach, that is not. Furthermore,
studies of non-dieting approaches still use weight loss as a secondary outcome measure, as
they recognise that the relationship between BMI and health status currently remains
unclear. Furthermore, HAES does not recognise that functional limitations restrict the
frequency (e.g. how often one is able to exercise), intensity (e.g. low, moderate, high); time

able to do the activity (e.g. how long one is able to move without pain or associated
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limitations, such as breathing problems), and type of exercise (e.g. aerobic, strength

training) an individual with a BMI of > 35 kg/m? can do.

Currently neither the non-dieting nor HAES approach can ascertain whether such
treatments will lead to long-term physical and psychological health, with or without weight
loss. Both non-dieting and HAES approach studies differ in specific methods adapted, but
they all seek to ‘(1) increase awareness about dieting behaviours and their purported ill
health effects, (2) identify and combat cultural notions that “thinner is better” and that body
weight can be controlled by will-power, (3) help participants “stop dieting” by abandoning
efforts to restrict energy intake and avoid certain foods, (4) help participants identify and
eat in response to the body’s “natural” hunger and satiety signals, and (5) increase self-
esteem and positive body image through self-acceptance rather than weight reduction’
(NTFPTO, 2000b, p. 2581). They are also ignoring men and mainly targeting women.
Furthermore, these approaches do not acknowledge relative risks of obesity related co-
morbidities, mortality, morbidity, functional limitations and a whole array of psychological,
physical, social, and quality of life problems associated with high weight status especially
in moderate to morbidly obese individuals with BMI of > 35 kg/m? and above (Tanco, et
al., 1998). There is also little support for the claim that both non-dieting approaches and
HAES results in greater psychological and quality-of-life improvements compared to the

traditional behavioural treatment approach (Stroebe, 2008).

In conclusion, traditional weight loss approaches are superior to both non-dieting and
HAES approaches with regard to weight loss achieved, but the latter two are superior to
traditional weight loss approaches in preventing weight regain over a longer period of time.

In addition, the skill (e.g. use of cognitive behavioural techniques) required administering a
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non-dieting or an HAES approach is beyond the majority of treatment providers and health

care providers (e.g. nurses, GPs, hospital doctors — Miller et al., 2001).

3.11. Weight-management: do behavioural/psychological restraints lead to self-
regulation failure?
Clearly, behaviours and psychological states (e.g. emotions) are key determinants of
participants’ engagement in obesity research. Many people commonly believe, including
those with weight problems that obesity is caused by lack of will power. Self control or
self-regulation is defined by Gailliot et al. (2007) as ‘the ability to control or override one’s
thoughts, emotions, urges, and behaviour. Self-control allows for the flexibility necessary
for successful goal attainment, and it greatly facilitates adherence to morals, laws, social
norm, and other rules and regulations’ (p. 325). A plethora of research now identifies that
good self-control plays a pivotal part in health (Hagger, Wood, Stiff, & Chatzisarantis, in

press; Kahan, Polivy, & Herman, 2003; Leventhal, Leventhal, & Contrada, 1998).

In Chapter 3.18 self-regulation will also be discussed at length from the Self-Determination
Theory’s point of view. However, to this PhD, the notion that self-regulation is effortful
(Baumeister, Heatherton, & Tice, 1994) is pertinent, as behavioural interventions require to
initiate a number of competing self-regulatory restraints. For example, individuals with
weight problems are constantly battling the messages of: eat less, eat different types of food
that you are used to, exercise more, don’t watch much TV, live a more active life with your
family and so on. This raises then further questions: are these self-regulatory demands
unrealistic in the treatment of obesity? How easy is it to exert self-control in weight loss
studies? It might be that obesity intervention studies fail because dieting and weight loss

strategies are destined to fail due to non-sustainability of behavioural restraints over a long
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period of time. As Baumeister and Heatherton (1996) argued that individuals’ self-
regulatory resources can be depleted or fatigued by self-regulatory demands. Such demands
are both self-initiated (e.g. I’ve got to be good and not have a chocolate ice cream; I’ve got
to exercise more; [’ve got to stop smoking and/or drinking) and situational demands (e.g.
my doctor refuses to give me a vital heart surgery because | am obese, unless I lose weight;
airlines tell me that | have to purchase two seats on the aeroplane as | am too big).
Additionally, although Baumeister and Heatherton’s (1996) research did not specifically
mention this, environmental stresses (e.g. stigma — Puhl, Moss-Racusin, & Schwartz, 2007;
Puhl & Hauer, 2009; functional limitations, quality of movement, associated pain — Larsson
& Mattsson, 2001; Larsson, 2004) may magnify the situational demands on a person.
Therefore, one would presume that their ability to restrain is severely impaired, which in
turn will result in failing to manage one’s weight. Indeed, chronic dieters were found to
expend effort to override feelings of hunger when focusing on long-term weight loss goals

(Heatherton & Vohs, 1998).

In a study, Vohs and Heatherton (2000) conducted three studies to test behavioural
consequences of effortful eating self-regulation. Thirty-six chronic dieters were compared
with non-dieters’ (n = 64) on self-regulatory behaviours. In Study One, chronic dieters were
exposed to situations varying in level of self-regulatory demand; then their ability to self-
regulate was measured. Study Two required participants to self-regulate in the presence of
good-tasting snack foods, whereas the third study asked participants to control their
emotional expressions. The authors concluded that the “ability to engage in successful
regulation is limited by an underlying resource’ (p. 254). Furthermore, they argued that ‘the
existence of chronic inhibitions, when combined with situational conditions requiring
effortful self-regulation, can decrease the ability to self-regulate’ (p. 254). Additionally,
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they stated that behavioural restraint in one domain exerted a generalised effect on
behaviours in other domains. This is particularly important, as one is trying to tackle
several health behaviour changes (e.g. eating and/or drinking less) increasing the likelihood
of self-regulation failure. Subsequently, two studies by Muraven (Muraven, Collins, &
Nienhaus, 2002; Muraven, Collins, Shiffman, & Paty, 2005) examined self-control demand
and alcohol intake. In both studies it was found that when individuals planned to restrain
their alcohol intake, they were more affected by self-control demands than when they did
not plan to limit their alcohol intake. Trait self-control moderated these relationships. They
also found that exerting self-control in non-drinking areas undermined individuals’ capacity
to exert self-control of drinking in daily life. There is also a link between alcohol intake and
obesity in women and men (Colditz et al., 1991), as alcohol intake was associated with
altered nutrient intake, as calories from alcohol were added to energy intake from other
sources in men, but not in women, where alcohol intake displaced sucrose. Furthermore,
Hagger, Wood, Stiff, & Chatzisarantis (2010) also explored the theoretical basis of the role

of self-control in exercise.

Baumeister, Vohs, and Tice (2007) and Gailliot et al. (2007) offer a plausible explanation
for the failure of individuals when they engage in a multiple-behaviour change programme
(e.g. dieting, exercise). Additionally, they attempted to frame ego-depletion (i.e. failure of
self-regulation due to ‘energy’ sources being depleted after imposing self-control —
Baumeister, Bratslavsky, Muraven, & Tice, 1998) in biological terms. They found that
when individuals were given glucose drinks, ego-depletion was restored, indicating a
biological basis of self-control. Indeed, Dunbar (1998) found that the human brain digests
20% of the body’s overall calorie intake, even though the brain consists of only 2% of the
whole body’s mass. Failure of self-regulation could also be due to individual differences in
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self-control strength or resources (Baumeister, Gailliot, DeWall, & Oaten, 2006; Tangney,
Baumeister, & Boone, 2004; Nordgren, van Harreveld, & van der Pligt, 2009). For
example, those with inflated impulse-control beliefs are less able to self-regulate, as they
may have a tendency to overestimate their capacity to control their urges if presented
unexpectedly with temptations to skip exercise or overeat at banquets (i.e. restraint bias;
Nordgren et al., 2009). However, again these assumptions need further investigation, as for
example, chronic dieters report deliberate overeating after breaking their diets or restrained
eating periods (Polivy & Herman, 1985). Overeating in this case does not seem to relate to
impulse control but rather hunger cues. It is unclear whether overeating is a cause or
consequence of restrained eating, or these are reciprocally related, but tendency of
overeating has become the new focus of obesity dietary interventions (van Strien, van der
Laar, van Leeuwe, Lucassen, van den Hoogen, Rutten, & van Weel, 2007; Herman, van

Strien, & Polivy, 2008).

In conclusion, there is a need for an integrated biopsychosocial model for health
psychology (Suls & Rothman, 2004). Eating, exercise, and in general health behaviour
regulation needs to be understood in a macro model of self-regulation, which is a
biopsychosocial phenomenon. Indeed, Suls and Rothman (2004) argued that researchers
‘need to better understand and utilize linkages among biological, psychological, social, and
macrocultural variables’ and adopt a ‘multisystem, multilevel, and multivariate orientation
among scientists, practitioners, and policymakers,” which will lead to ‘transdisciplinary’

solutions to complex conditions such as obesity (p. 119).

Although there are methodological issues (e.g. how to carry out self-regulation and ego-

depletion experiments) within the self-regulation/self-control literature (e.g. Moller, Deci,
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& Ryan, 2006), it is important to recognise that one has to deal with numerous behavioural
restraints and initiate new behaviours and coping mechanisms (e.g. dealing with emotions,
taking up exercise and so on). Therefore, the concept of self-regulation failure is difficult to
test in laboratory conditions. However, it makes sense in terms of human experience, as
habits of food preferences, eating styles, exercise behaviours, and general health habits
(control of drinking, smoking, regular visits to doctors) are extremely resistant to change,
requiring a great deal of mental energy and effort (Ikeda et al., 2005). It is also highly
unlikely that these new behaviours will be enjoyable for the person for quite some time,
especially if they are clinically obese (e.g. exercise experience might be painful — Larsson,
2004), further affecting motivation for change. This is in contrast to Mata et al.’s (2009)
paper, where it was found that increased self-determination and exercise motivation
facilitated improvements in eating self-regulation during weight control in women.
Theoretically, there is a discrepancy between those favouring the energy strength model
(Baumeister et al., 2007) and those looking at global human motivation (Moller, et al.,

2007).

3.12. Behavioural interventions in weight-management

Kelly (2004) argued that ‘educating overweight patients about nutrition and exercise is
simply not enough; in many such persons behavioural and psychological factors must be
addressed or these factors will prevent them from permanently changing behaviour’  (p.
29). Several behavioural factors that have been identified to explain why it is difficult to
maintain weight loss in some individuals (e.g. disinhibited eating, binge eating, eating in
response to negative and positive emotions, stress — Karlsson, Hallgren, Kral, Lindroos,
Sjostrom, & Sullivan, 1994; Pasman, Saris, & Westerterp-Platenga, 1999; Westenhoefer,
2001). Usually, behavioural treatment approaches are used to help participants to develop
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skills for behaviour change (Foster, Makris, & Bailer, 2005). Usual techniques of self-
monitoring, goal-setting, and problem-solving are used in behavioural interventions to
address maladaptive eating and exercise habits. According to Foster et al. (2005)
behavioural therapies help patients to identify triggers that lead to maladaptive behaviours
by identifying specific behavioural goals that can be measured (e.g. increase meal duration
by 10 minutes). They also state that the treatment should be process-orientated, where the
individual is encouraged to evaluate their goal-directed behaviours by identifying
facilitators and barriers to goal-achievement. Furthermore, such therapies focus on small
achievable rather than large unachievable behavioural changes, which enables therapist to
address the disparity between actual and expected weight losses (Foster et al., 2005).
Expected weight loss from a practitioner’s point of view is around 10% of baseline weight
in comparison to a minimum of 30% expected by the patient (Ames, Perri, Fox, Fallon, De
Braganza, Murawski et al., 2005; Linde, Jeffrey, Finch, Ng, & Rothman, 2004; O’Neil,

Smith, Foster, & Anderson, 2000).

In one of the earlier reviews of behavioural obesity interventions, Perri and Fuller (1995)
reported a 75% increase over time in the initial weight loss of participants in intervention
studies (1974 5% mean weight loss vs. 1990-1994 9% mean weight loss). This increase in
initial weight loss appeared to be particularly related to a doubling of the treatment periods
(1974 = 8.4 weeks vs. 1990-1994 = 21.5 weeks). A similar analysis of the initial effect of
behavioural obesity interventions was provided by Wadden et al. (2004a). They compared
behavioural RCT studies from the following time periods: 1974, 1985-1987, 1991-1995
and 1996-2002. A near quadrupling of the intervention period (from 8.4 to 31.4 weeks) was
associated with a near trebling of initial weight loss (from 3.8 kg to 10.7 kg). However, the
average weight loss per week remained relatively constant over the assessment period
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(1974 = 0.5 kg vs. 1996-2002 = 0.4 kg). In this time period there have been some
modifications to behavioural interventions including cognitive restructuring and relapse
prevention. However, treatment duration was provided as the most likely explanation by the

authors for the increased initial weight loss in studies conducted in more recent times.

Similarly, Shaw, O’Rourke, Del Mar, & Kenardy (2005) recently conducted a Cochrane
review to examine the efficacy of psychological interventions in achieving sustained weight
loss. 36 RCTs met the inclusion criteria and 3495 participants were evaluated. The studies
included in this review were heterogeneous in terms of participants, interventions,
outcomes, and settings. In addition, the behavioural techniques used in the interventions
generally consisted of a number of different strategies. It was concluded that behavioural
therapy and Cognitive Behavioural Therapy (CBT) interventions were effective weight loss
therapies to enhance weight reduction. They distinguished between these two terms as both
are commonly used in obesity treatments. Behavioural therapy was defined as “aims to
provide the individual with coping skills to handle various cues to overeat and to manage
lapses in diet and physical activity when they occur and provides motivation essential to
maintain adherence to a healthier lifestyle once the initial enthusiasm for the program
waned” (p. 5). In essence it aims to change harmful or unhelpful behaviours. Stimulus
control, goal-setting, and self-monitoring are the key techniques used in these treatments.
They stated that “when cognitive techniques added to behavioural therapy” (p. 5), then they
become cognitive behaviour therapies. CBT’s aim to “identify and modify aversive
thinking patterns and mood states to facilitate weight loss” (p. 5). Cognitive therapies aim
to help individuals to understand their current thought patterns and help it make them more
realistic and helpful if they are distorted. CBT is a mixture of cognitive and behavioural
therapies and takes a systematic approach to combat a problem. Brief CBT refers to
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“planned brief therapy in which maximum benefits are achieved with the lowest investment
of the therapist’s time and the lowest cost to the client” (Curwen, Palmer, & Ruddell, 2000,
p.2.). Unfortunately, in published research in the context of multi-component weight loss
programmes it is often not clear what psychological therapies were used and what if any

specific techniques were employed.

Even though the long-term effects of behavioural treatments are similar to previously
discussed effects for other traditional weight loss therapies (e.g. weight regain). However,
behavioural therapies were particularly useful when used in combination with diet or

exercise. Cognitive therapy, on the other hand, was found to be less effective.

Shaw et al. (2005) found that stand-alone behavioural therapy resulted in greater weight
loss in studies less than 12 months in duration (2.5 kg) and studies longer than 12 months in
duration (2 kg) in comparison to placebo or no-treatment control. Furthermore, when
comparing behavioural therapy with diet or exercise versus studies, which only used diet
and/or exercise, five studies were found to favour behavioural therapy adjunct to diet and/or
exercise (significant heterogeneity between studies was present limiting the ability to pool
effect sizes across studies). An important moderator was the intensity of the behavioural
intervention (more behavioural strategies, more frequent clinical contact, and longer
intervention duration). Again the length of treatment was an important indicator of
successful treatment outcomes. For example, studies, which were less than 12 months in
duration, showed that the intensive behavioural therapy resulted in an additional 2.3 kg
weight loss in comparison to less intensive therapy. There was only one study in which the
duration of the intervention lasted longer than 12 months. This study found a sustained (>

12 months) weight loss of 1.6 kg for the intensive group and 1.4 for the less intensive group
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(Jeffery et al., 1995). It is noteworthy, though, that having 1.6 kg weight loss or even non-
change in weight status is not very meaningful with regards to a clinically obese individual.
Therefore, the long-term therapeutic effects of behavioural interventions in obesity-

targeting weight loss remain questionable.

Similar results were obtained for comparisons between CBT with diet and/or exercise
versus diet/exercise on its own in interventions. Although weight loss was observed in both
conditions participants who received CBT with diet/exercise lost an additional 4.9 kg. Also,
in one study, CBT was found to be more effective than behavioural therapy. At 12 months
the CBT group had lost 10 kg and the behavioural group 4.3 kg (Sbrocco et al., 1999). In
one study, cognitive therapy was compared with placebo condition. This study found that
the participants in the treatment group gained 1.35 kg and in the no-treatment control 0.6
kg. Similarly, another study compared cognitive therapy alone with diet/exercise and
cognitive therapy combined. Participants in the cognitive therapy with diet/exercise lost 1.9
kg, whereas participants in the cognitive therapy alone condition gained 0.5 kg. Although
cognitive therapy appears to be ineffective the number of studies conducted makes it
difficult to make clear statements on its efficacy. A problem of most behavioural obesity
intervention targeting weight loss (not health) studies is that participants regain weight over
time following termination of the treatment period. For the behavioural RCT obesity
studies examined by Wadden et al. (2004a) a regain of 30-35% of lost weight was observed
at one-year follow-up. Although weight gain slowed after the first year at five-year follow-
up more than 50% of participants will have returned to their initial body weight (e.g.,

Wadden et al., 1989).
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In summary, as discussed earlier, the duration of behavioural treatment appears to be
closely associated with increased weight loss. Obesity is a chronic condition, which clearly
requires long-term treatment (Perri & Corsica, 2002) and a new approach (Miller, 2001).
Although intervention periods on the whole have increased in obesity treatment the
duration of most programmes is still insufficient and relatively short to those of other
chronic conditions. As Foster et al. (2005) argued, ‘future research might focus more on
determining how these behavioural techniques can be best applied in a real-world setting’

(p. 230S).

3.13. Diet, exercise, and diet-plus-exercise interventions in weight-management

There have been a number of reviews, which have compared the efficacy of either dietary
or exercise interventions or the combination of both. In one of the earlier systematic
reviews on this topic, Glenny et al. (1997) concluded that a combination of diet and
exercise, in the absence of behavioural treatment, was not more effective than diet or
exercise alone. Another meta-analysis by Miller et al. (1997) reviewed 493 studies that
were a therapeutic intervention of diet, exercise, or diet plus exercise specifically developed
for weight loss. They found that a diet or diet-plus-exercise programme produced an
average of 11 kg weight loss with a 6.6. + 05 and 8.6 + 0.8 kg maintained loss after one
year, respectively. The authors concluded that a diet or diet-plus-exercise programme is
most beneficial for individuals on a short-term basis. However, more recent systematic
reviews (e.g. Curioni & Lourenco, 2005) and a meta-analytic study (e.g. Wu, Gao, Chen, &
van Dam, 2009) have provided a different and more up-to-date perspective and long-term

assessment of effectiveness.
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A number of researchers have recently compared the efficacy of diet, exercise or diet-and-
exercise interventions. For example, Avenell et al. (2004b) concluded that diet-plus-
exercise interventions were associated with improved weight loss for up to 36 months in
comparison to either diet or exercise alone. Additionally, Curioni and Lourenco (2005) in
their systematic review of 6 RCT intervention programmes similarly concluded that diet
and exercise together resulted in greater weight loss than diet-alone immediately after the
intervention period (20% greater initial weight loss) and at one-year follow-up (20% greater
sustained weight loss). They also suggested that these reductions were of clinical
significance, leading to cardiovascular risk factor reductions in patients. Unfortunately, half
of the initial weight loss was regained after one year in all conditions, suggesting that
combined exercise and diet treatments do not result in better long-term maintenance of the
initially lost weight. Therefore, it can be concluded that participants had difficulties in

maintaining long-term the lifestyle changes associated with the intervention programmes.

Finally, a recent meta-analysis by Wu et al. (2009) comparing the long-term efficacy of
diet-plus-exercise interventions versus diet-only interventions supported the findings by
Curioni and Lourenco (2005). The meta-analysis included 18 studies. The mean differences
between diet-plus-exercise and diet-only interventions at the end of follow-up was -0.25
and this was independent of the diet regime or type of exercise used in the studies. The
pooled weight loss was 1.14 kg or 0.50 kg m™ greater for the diet-plus-exercise
interventions than the diet-only interventions. These differences were observed even after a
two-year follow-up (based on data from seven trials). The weight loss at two years was 1.64
kg or 1.24 kg m™ loss of initial body weight. Possible reasons for these modest decreases in
weight loss are poor compliance or adherence to the programme (Dansinger, Gleason,
Griffity, Selker, & Schaefer, 2005; Heshka et al. 2003) and the length of the intervention
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programme. Yet again, the longer the intervention time, the greater the weight loss.
However, this meta-analysis also found that participants’ regained weight after the initial

intervention period ended.

There appears to be strong evidence that long-term a combination of diet and exercise is
more effective than diet-alone. A possible explanation why a combination of diet and
exercise is more effective than diet-alone treatment is that diets result in reduced energy
expenditure, as eating less is associated with a decrease in thermogenesis. A reduction in
body mass will both reduce resting energy expenditure and the amount of energy required
to execute motor activities. This might result in suppression of thermogenesis (Dulloo,
2007) and makes it more difficult to achieve long-term weight loss in diet-only
interventions. The inclusion of physical activity or exercise not only increases energy
expenditure directly because of increased activity but has also been associated with an
increased metabolic rate (van Baak, 1999). Physical activity or exercise has therefore the
possibility to compensate the reduction in energy expenditure associated with weight loss

in diet-only interventions (Wu et al., 2009).

In summary, this literature review on diet, exercise, and diet-plus-exercise treatments shows
the major limitations associated with studies, regarding the long-term effectiveness of such
interventions to maintain weight loss. For example, Winkler (2005) states that “the basic
problem with comparative diet trials is our inability to measure what people eat. All
conventional instruments depend on subjects’ reports. Most trials lack independent
biochemical or genetic measures of intake” (p. 199). Other problems identified by Winkler
(2005) concern accurate causal relationships between the independent and dependent

variables; problems with under-reporting of food intake in the obese; many researchers use
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correlations to show diets’ effects on other risk factors, like triglycerides, which lead to
misleading associations if one of them is incorrectly measured. Overall, until these
methodological limitations are adequately dealt with it is very difficult to make any viable
conclusions about the effect of diet, and diet plus exercise on weight loss, both short- and

long-term.

3.14. Can physical activity/exercise interventions serve as gateways for changing other
health behaviours such as healthy eating?
Before answering this question, it is pertinent to make a distinction between PA and
exercise as it is often used inter-changeably in the exercise science literature. Caspersen,
Powell, and Christenson (1985) defined physical activity as ‘any bodily movement
produced by skeletal muscles that result in energy expenditure. The energy expenditure can
be measured in kilocalories. Physical activity in daily life can be categorised into
occupational, sports, conditioning, household or other activities’ (p. 126). In other words,
their definition refers to habitual physical activity associated with daily living. They
defined exercise as ‘a subset of physical activity that is planned, structured, repetitive, and
has a final or an immediate objective: the improvement or maintenance of physical fitness’
(p- 126). They refer to physical fitness having a ‘set of attributes that are either health- or
skill-related’ (p. 126). They argued that these two attributes could be measured with
specific tests. This is particularly important with regards to obesity and the role of PA and
exercise in this condition. Physical fitness was defined as a ‘set of attributes that people
have or achieve, and the ability to carry out daily tasks with vigour and alertness, without
undue fatigue and with ample energy to enjoy leisure-time pursuits and to meet unforeseen
emergencies’ (p. 126). Many studies a) do not distinguish between these two terms; b) they
are often vague regarding the description of such interventions; c) it is unclear how much of

89



PA or exercise one has done in a therapeutic session, which is supposed to improve a
condition; and d) fitness (e.g. cardiorespiratory and muscular endurance; muscular strength,
body composition; flexibility) is often not measured in obesity studies, but instead they
measure self-reported total physical activity/exercise patterns. Therefore, the studies in the
forthcoming section will be discussed in the light of the above statements and limitations.
Dutton, Napolitano, Whiteley, and Marcus (2008; p. 216) have asked the question: is PA a
gateway to diet behaviour, when conducting research testing the idea that if physical
inactivity and poor diet co-occur, can then a physical activity intervention alone make a
difference in eating behaviour? Predominantly Caucasian women (94.6%, n = 280, with a
mean age of 47.1) were randomly allocated to three ‘print based’ (e.g. not actual PA, but
educational) conditions: individually tailored, gender-targeted PA and a wellness/control
condition. The women completed baseline, three, and 12 months’ measures on physical
activity and dietary behaviours. The authors put forward a number of assumptions that
prompted their research that PA can act as a gateway behaviour to dietary improvements: 1)
successful PA experience promotes self-efficacy and motivation which might spill over to
eating behaviours; 2) realisation of health benefits of PA may prompt individuals to
examine other health behaviours; and 3) individuals may adopt subsequent dietary changes
in addition to their PA if they wanted to manage their weight. They found that participants
in the study reported significantly lower dietary fat intake over the year, but fruit and
vegetable intake did not increase. However, initial sub-analyses between baseline and three
months showed a significant increase in fat intake. On the contrary to the authors’
interpretation, saying that this finding shows that one health behaviour is associated with a
negative change in another, it might be that participants felt able to experiment with their

diet to gage how PA may or may not affect their weight status, which is probably a good
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thing since it indicates engagement. Alternatively, it maybe that the educational sessions
did not work, as participants failed to understand the calorie expenditure related to PA. The
authors concluded that the overall fat intake decrease could not be attributed to PA and
some unknown aspect of the trial may have had this effect on dietary behaviour. This study
had a number of serious methodological flaws, such as a) there was no actual physical
activity intervention; b) all results were associations based rather than causal; c) all data
collected was self-reported, poor measures of diet were used, and overall calorie intake was
not measured; and d) the duration of study was too short to observe any ‘spill-over’ effects.
Despite the methodological flaws, the idea that PA/Exercise alone was tested as a means to

initiate overall health behaviour change is a compelling one.

It long has been acknowledged that exercise participation improves general health
independent of an individual’s size, as fitness appears to be a greater determinant of disease
and mortality than fatness (e.g., Barlow et al., 1995). However, exercise alone in the past
was seen to be an insufficient method for weight loss and therefore was not considered a
viable treatment option by clinicians. However, as Ross et al. (2000) argued, this
assumption is flawed. For example, the age and BMI of participants in exercise groups in
obesity intervention studies appear to be significantly lower (36.5 years; BMI 26.4 kg m?)
in comparison to participants in diet (40.0 years; BMI 34.9 kg m?) and diet-plus-exercise
(39.5 years; BMI 34.8 kg m?) conditions (Ross et al., 2000). This is problematic and it
suggests that the demographic and anthropometric characteristics of different intervention
groups are not comparable and are producing spurious results. It also appears that
participants in exercise-only conditions are not obese, but only marginally overweight (e.g.
they don’t have functional limitations akin to those in higher BMI categories). In addition,
Ross et al. argued that the exercise strategies used in obesity interventions are not strenuous
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enough to achieve greater weight loss. Similarly, Miller and Wadden (2004) also argued
that most exercise-alone trials were based on moderate or light forms of exercise, such as
walking 3-4 times a week for 20-30 minutes, and therefore did not match achieved weight
losses with calorie restrictive diets. Qualitative research has shown that obese individuals
find exercising difficult. There are a number of reasons for this, including functional
limitations due to excess adipose tissue, physical health problems, and pain. In addition,
costs of gyms, subscriptions, or personal trainers, lack of suitable facilities or exercise
opportunities and the notion that exercise requires significant emotional and physical effort
have also been mentioned as barriers (Thomas, Hyde, Karunarantne, Kausman, &
Komesaroff, 2008). Similarly, Miller et al. (1997) refer to the Harrison’s Principles of
Internal Medicine, where it is stated that exercise was a good method to increase energy
loss for weight reduction, but it questioned the possibility for obese individuals’ ability a)
to embark on an exercise regime and b) to sustain it over time. At the same time they also
acknowledge that exercise plays a role in the maintenance of weight loss. Unfortunately, as
previously mentioned only a very few exercise interventions measure fitness parameters.
Furthermore, increased risk of orthopaedic injury is often poorly understood by those who
run obesity interventions, unless is it based in a specialist clinic, where often previously
sedentary individuals are closely monitored to achieve higher intensity exercise output
(Miller et al., 1997). Nevertheless, since the early 1970s, studies consistently confirmed
that body fatness reduction could be achieved through relatively moderate exercise without
calorie restrictions, when administered over a longer period of time (Depres, Pouliot,

Moorjani, & Nadeau, 1991; Tremblay, Simoneau, & Bouchard, 1994; Gwinup, 1975).
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Shaw, Gennat, O’Rourke and Del Mar (2006) in a Cochrane review recently examined
whether exercise RCTs in adults can reduce body weight in overweight and obesity. In their
review, they’ve included 43 RCTs with 3476 participants. Overall, they found that exercise
resulted in a small, but significant weight loss in comparison to no treatment controls. Also,
exercise in combination with diet resulted in greater weight loss (an additional 1.1 kg) than
diet alone. These findings are similar to earlier reviews by Miller et al. (1997) and McTigue
et al. (2003). Exercise intensity was found to be a significant moderator. That is, high
intensity exercise resulted in an additional 1.5 kg weight loss in comparison to low intensity
exercise but only when executed without dietary changes. Shaw et al. (2006) found that
although benefits of light intensity activity on body weight have been less extensively
studied (Dionne, Ades, & Poehlman, 2003; Stewart & Hays, 1997; Westerterp & Meijer,
2001), walking (moderate activity) was no more effective for weight loss than light exercise
such as calisthenics and stretching (Jakicic, Wing, Butler, & Robertson, 1995; Ross,
Rissanen, Pedwell, Clifford, & Shragge, 1996). Additionally, Ballor and Keesey (1991) in
their meta-analytic study found that effectiveness of exercise for weight loss is directly

related to the initial degree of adiposity and volumes of exercise completed.

The above findings are particularly important implications for the use of exercise
specifically for weight loss in obesity treatments. The content of this literature review
supports the non-dieting and HAES approaches’ call for the focus of obesity treatment
outcome to be health and quality of life, including fitness, instead of weight
maintenance/loss. Therefore, this PhD’s primary outcome measures will be psychological
and physical health and fitness, and the secondary outcome measure will be weight loss. In
particular, Shaw et al. (2006) also found that exercise had also some beneficial effects on
some physiological outcome variables even in the absence of weight loss. Exercise was
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associated with a decrease in diastolic blood pressure (-2 mmHg), triglycerides (-0.2 mmol/
L) and fasting glucose (-0.2 mmol/L). Also, higher intensity exercise resulted in a larger
reduction in fasting serum glucose (-0.3 mmol/L) in comparison to lower intensity exercise.
These findings suggest that exercise has a positive effect on intermediate outcomes often
associated with cardiovascular disease risk factors, whereas weight loss associated with
calorie restrictions does not appear to have many long-term health benefits. However, there
are further secondary benefits associated with exercise (e.g. improvement observed in
metabolic risk profiles; body composition changes, improvements in flexibility, fitness, and

strength — Dubbert, 2002).

Exercise or regular physical activity appears to be important for long-term weight control
(Pronk & Wing, 1994; Tremblay, Doucet, & Imbeault, 1999). There is both anecdotal and
empirical evidence for this assumption. For example, case studies suggested that
participants who maintained weight loss without exception engaged in regular exercise
(e.g., Kayman, Bruvold, & Stern, 1990). For example, in a study by Wadden, Vogt, Foster,
and Anderson (1998) participants in the diet-only condition complained about the fact that
they were deprived of the ‘key to success (i.e., exercise)’ (p. 432). Secondly, clinic and
participant reports of prospective studies generally show that those who maintain weight
loss regularly exercise (e.g., Hartman, Stroud, Sweet, & Saxton, 1993). Finally, as will be
discussed below, studies in which participants receive diet and exercise maintain larger

weight losses than those receiving only a diet intervention (e.g., Skender et al., 1996).

One unique study by Gwinup (1975) depicts the relevance of exercise for obesity treatment.
He recruited 29 women and five men who failed to maintain weight loss on dietary

restrictions alone. In line with the self-determinations literature and well before this theory
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was formed, or the non-dieting approaches, Gwinup asked his participants not to change
their diet and allowed them to choose their own form of exercise. Although the dropout rate
was high (62%, all women), those who remained in the study persisted with exercise and
managed to increase their daily exercise to at least 30 minutes or more. Out of those who
remained in the study for a year (72%) exercised more than two hours a day. This indicated
that previously sedentary failed obese dieters could be physically trained within an
appropriately matched exercise regime that is progressive and met the needs of the
participants. Interestingly, no weight loss occurred until participants took at least 30
minutes of exercise per day, and further weight loss was significantly related to length of
duration of exercise per day. The important finding here is the effects of regular exercise.
At the end of the study, on average participants lost 10kgs, ranging from 4-5kg to 13.5kg
by the end of the yearlong study. Given the obesity status of participants, the favourite and
dominant choice of activity was walking over more vigorous activities such as jogging. The
participants also felt considerably fitter. Therefore, this PhD will focus on introducing an
accumulative and regular exercise programme (e.g. start at the fitness level of the
participants, even if it means that they can only do 5 minutes of exercise) that is matched to
the participants’ needs, whilst providing choice within an appropriate structure for

progression.

There is also very little discussion in the lifestyle literature about the type and amount of
exercise that should be prescribed (Brownell, 1998). Also the mechanisms that links
exercise to weight control are still unclear, apart from the simplistic ‘calorie in — calorie
out’ or energy expenditure theory. It is also unclear what the relevant mechanisms are for
psychological improvements such as self-esteem and mood. This PhD’s physical activity
component and structure development was guided by Poston, Suminski, and Foreyt’s
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(2000) guidelines. These suggested screening for specific health concerns (e.g. various
diseases, and functional limitation, such as osteorthiritis), which guided the recruitment
criteria and aims to reduce barriers to participation. Low-to moderate intensity activity will
be planned, even though the above literature review states the most effective exercise
intensity type for weight-management is vigorous. The aim of this PhD is to engage and
provide a meaningful and eventually pleasurable physical activity experience for
participants, even though it may not lead to weight loss at all or improve their health in a
very short term. Safety concerns, such as pre-intervention medical screening, weight
history, and number of instructors per exercise sessions were considered (see Chapter 4

Method for exact intervention details).

Finally, PA and exercise behaviour does not exist in a vacuum. Apart from personal
attributes, PA and exercise takes place mainly in a public space rather than in one’s home
environment. Fox and Hillsdon (2007) summarized the problems associated with PA and
obesity in the UK from the socio-cultural and environmental point of view. PA in its own
right is as complex of a behaviour as smoking and alcohol consumption. In the UK, it is
unclear what the population PA patterns and trends are at a national level (Wareham, 2007).
Fox and Hillsdon (2007) stated that PA has a relevance to ‘several government departments
— education, transport, environment, culture and sport, and health. There has been no single
department or cross-department agency with responsibility for physical activity policy and
no scientific advisory group, so it (PA) has suffered from being everyone’s, but no one’s
responsibility’ (p. 115). This is also supported by an earlier discussion of Miller et al.’s
(1997) argument that most agencies dealing with obesity treatment decisions lack specific
subject knowledge about the value of that particular domain, in this case PA. Fox and
Hillsdon (2007) argued that increasing opportunities for PA in the local and national
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environment is key success to the health of the nation. Indeed, Lee, Blair, and Jackson
(1999) showed that one can be fat and fit at the same time, as fitness significantly reduces
disease risk factors even in the case of seriously overweight and obese, which in turn will
save lives and reduce health care costs. This PhD’s PA intervention will take place in a
local authority run facility. Unfortunately, the sports venues that were available were over
20 years old, the implications of which was conveyed in the Audit Commission’s (2006)
report, which surveyed all existing stock of public sector sport and recreation facilities.
They found that 75% of all facilities were in need of refurbishment as they were in poor
condition. There was little evidence that local authorities were building new sport and
recreational facilities. It appears that the private sector plays a major role of providing such
recreational spaces, which has implications for access from the lower socioeconomic
groups and their health status. Yet, again they are disadvantaged because they can’t afford a
safer and healthier place to exercise. Indeed, there is evidence that the environment one
exercises in is an important motivator (e.g. availability of parks, play grounds, cleanliness,
and upkeep of neighbourhood; Ellaway, Macintyre, & Bonnefoy, 2005). For example,
pedestrian safety was negatively associated with location of bus stops and crossings and
poor lighting (Transport Research Board and Institute of Medicine, 2005). This PhD’s
exercise sessions will be taking place in a centrally located leisure centre for easy access,

but will compromise on other issues, such as the overflow car park currently is poorly lit.

3.15. Weight loss maintenance

As can be seen from the above reviewed literature, individuals find it really hard to initiate,
do, and maintain a health behaviour such as exercise and/or healthy eating. As Jeffery
(1987) stated ‘the most pressing continuing challenge is maintaining weight loss... obesity
should be viewed as a chronic condition requiring long-term supportive care’ (p. 20). An
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undesirable outcome of lifestyle based interventions for obesity is the setting up of an
individual for failure, if they are not able to maintain their progress in trials. Such failures
are often accompanied with feelings of guilt, anger, depression, and anger at oneself for not
having the ‘will-power’ to overcome weight difficulties. Such negative emotions often are
precursors for replace and return to previous habitual behaviours. Perri, Nezu, and Viegener
(1992) identified a number of strategies that they’ve viewed to enhance maintenance in
behavioural based weight loss trials. They suggested that 1) there should be a continued
professional guidance after initial treatment (this would depend on the nature of the
intervention); 2) skills training for patients to enhance their self-efficacy in managing their
new behaviours and plan for challenges post treatment (e.g. action and coping planning); 3)
social-influence programmes, to provide increased social support after treatment; 4)
increased physical activity, where participants experience positive physical and
psychological benefits, that aid long-term adherence to new behaviours; 5) multi-
component interventions that combine several procedures to help the individual in
treatment. In addition, Bidgood and Buckroyd (2005) suggested that in order to maintain
weight loss individuals require continuous professional (e.g., counselling, dietary and

exercise advice) and social support.

Despite considerable knowledge as to why treatments do or do not work, to date very few
studies implement these behavioural structures into their exercise treatment protocol.
Furthermore, often there is a distinct lack of behaviourally relevant post-treatment support,
self-monitoring, and continued social involvement. Therefore, this PhD will ensure that
participants will not be set up for failure, as all exercise based programmes will be
developed in view of sustainability post treatment. Participants will be able to join the Tai
Chi club on their own accord. The circuit class is being developed with collaboration with
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the local council and physical activity providers, so the classes will be offered at the
reduced rate on the same terms (e.g. structure, broad content, and progression) for
indefinite period until there is a demand for such a class. Furthermore, the aqua aerobic
class is already widely available across leisure centres where participants can continue to
go after the trial ends. All of the instructors work with the researcher (EB) towards
sustainability, in anticipation that EB will withdraw from the scene after the 1 year follow
up period. However, there are arrangements being made to enrol these classes across the

leisure centre in the city, if the trial deems to be successful.

On the whole it appears that treatment of obesity is a long-term process, however the rate of
recidivism is high and complete success is rare (Rossner, 1995). Through the literature
review it has been established that exercise is key for maintenance of weight loss. For
example, the most cited work in support of this is Kayman, et al.’s (1990) who found that a
total of 92% of those participated in their trial maintained their weight loss in a treatment
programme were regular exercisers. In this study they’ve tried to discriminate between
‘relapsers’, ‘maintainers’, and controls. They defined maintainer as someone who
maintained the weight loss they’ve achieved within this trial over two years; a relapser was
defined as someone who lost 20% of their body weight, but regained it within two years.
Interestingly, they found that 76% of the maintainers described exercise as a ‘weight-10ss
method’ as oppose to 36% of relapsers. Although, this was a correlational finding, the
finding is in line with many studies’ that show that maintenance of weight loss enhances
adherence and is motivational. Relapse prevention is a key aspect of weight maintenance,
both in exercise and dieting behaviours (Brownell, 1998). For example, Dohm, Beattie,
Aibel, and Striegel-Moore (2001) in a study with a large sample of successful (n = 606) and
unsuccessful (n = 606) female and male dieters showed that more direct coping and more
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independent, autonomously driven behaviour resulted in seeking less support from program
managers and were the best predictors of weight-loss maintenance. However, contrary to
predictions and other empirical findings, this study did not find that frequency or intensity
of exercise distinguished between those who maintained weight loss or those who regained
weight. A possible reason for this finding was the self-reported intensity and frequency of

physical activity and exercise behaviour in this study.

Further evidence for the effectiveness of addition of physical activity/exercise programmes
in the maintenance phase comes from Fogelholm, Kukkonen-Harjula, Nenomen, and
Pasanen (2000) who showed that the inclusion of a moderate intensity walking programme
following a VLCD significantly improved maintenance of weight loss in premenopausal
obese women. Similarly, Villanova et al. (2006) found that a specific fitness programme
during the weight maintenance phase of a behavioural programme significantly improved
weight loss, weight loss maintenance, and aspects of the metabolic syndrome in obese and
overweight participants. Finally, Dohm et al. (2001) suggested that coping training to help
dieters against dietary relapses might be an important strategy to maintain weight loss,
which could also be adapted to other health behaviours, such as exercise. Ultimately,
successful long-term weight-management will depend on the ability of the individual to
alter their behaviour patterns, in particular in relation to diet and exercise. The question
remains “Do health care professionals fail to teach weight maintenance behaviour”, as
many treatment programmes do not include this element, and if they do, then professionals
fail to implement them (Fairburn & Cooper, 1996; Foster & Kendall, 1994). Fairburn and
Cooper (1996) also argues that weight loss expectations of participants are poorly managed,
which hinders weight maintenance, as they expect to lose unrealistic amount of weight
through dieting and exercise. Failure to achieve this weight loss then reinforces their view
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of their inability to influence their weight status (Wolfe, 1992). In fact Wolfe (1992)
suggested that small weight losses are unacceptable for participants, so they give up and

regain the lost weight.

In summary, what prevents weight regain is still a problem for this field of study. However,
what is clear that a ‘successful outcome in the care of the obese person should not be
viewed solely in terms of weight loss’ (Perri & Fuller, 1995, p. 267). Furthermore, ‘the care
of the obese adult requires a perspective that acknowledges the complex, chronic natures of
obesity. Since, there is “no” cure for obesity, the care of the obese person should be viewed
in terms of long-term management akin to the treatment of other chronic conditions such as
hypertension’ (p. 267). Finally, to conclude the findings of this literature, individuals who
repeatedly failed to lose weight with one or a combination of approaches, should be offered
a tailored programme. Furthermore, identification of participants who need to lose weight
versus those for whom the health hazards of weight cycling outweigh the potential benefits,
are crucial. Interventions for the obese should promote the development of healthy lifestyle,
instead of weight loss, as fitness and not fatness is related to disease and mortality in

epidemiological studies (Miller, 1999).

3.16. Overall limitations of literature reviewed on interventions

3.16.1. Overall limitations of studies

Current obesity interventions favour the calorie restrictive approach. Physical activity as a
sole alternative to such approach (with behavioural therapy) has been rarely considered,
despite that the use of physical activity or exercise alone might be as effective long-term as
calorie restriction short-term. Exercise promotes energy expenditure, which also could lead

to weight loss, but with a slower but more permanent effect. However, studies examining

101



this are nonexistent, as those who looked at the effectiveness of exercise alone did not have
long-term follow ups (e.g. five years or more). There is, however, some agreement on what
constitutes short- and long-term treatment success. Six months is generally considered the
time point for initial weight loss whereas trends in weight gain are examined at 1 or 2 year
follow-up. However, as previously stated, 5-year follow-up data are required for a
meaningful clinical outcome assessment (Jeffery et al., 2000). In addition to diet and
exercise, behavioural therapy or cognitive behavioural therapy (CBT) should be added in
obesity interventions to enhance healthy eating behaviours and motivation to be physically

active or engagement in formal exercise.

3.16.2. Designs

Most studies used cross-sectional designs, with short-term follow-ups. Furthermore, all
associations are based on correlations rather than causal relationships. Choice of outcome
measures has also been problematic. Definitions of various constructs are often vague or
poor. For example, exercise and PA is often used interchangeably, and habitual physical
activity is almost never defined adequately. There is a lack of well designed RCTs, which

would be a desired methodology to use.

3.16.3. Populations

A problem with the current state of obesity interventions’ choice of population in adults is
that they have generally used middle-aged, moderately obese, Caucasians (Miller et al.,
1997). For example there are only a few studies, which have investigated the effects of
race, age, or menopausal status (Ross et al., 2000). Most studies are favouring to target
women therefore there is a definite gender bias. Sub-populations are poorly studied. For

example, there is a qualitative difference of treatment engagement by different weight
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status within the obese categories, as well as the higher categories scoring worse (e.g.
biased) on all health related indices. These population differences are rarely acknowledged
in discussion and outcomes of research. Most studies use or limit the degree of obesity (e.g.
BMI of 35kg/* or below) due to measurement difficulties. The studies also presume that
inactivity is the cause of obesity, when it could be due to having obesity. Grilo (1995)
argues that most exercise interventions studies fail to calculate energy expenditure due to
PA and/or exercise based on the caloric costs of the PA adjusted for body weight, the

consequences of which are distorted results.

3.16.4. Instruments

There are various methodological problems present in the reviewed literature. Although,
there are a variety of methods to measure PA and exercise, the majority of time studies rely
mainly on self-reported exercise frequencies and intensities. There are also a limited
number of studies that use more objective measurements, such as activity monitors, time-
lapse photography, and respirometry chambers (Grilo, 1995). Each of these methods are
subject to limitations (e.g. overestimation of frequency and intensity of exercise), even
within similar methodologies (e.g. depending what kind of activity monitor was used, the
results can vary greatly). Grilo (1995) argued that there is a poor correlation between
measurement points regarding habitual physical activity and energy expenditure induced by
a trial. As Bouchard, Despres, and Tremblay (1993) stated there is ‘no clear understanding
of the role of habitual physical activity in the difference of body energy content between
normal weight and overweight or obese persons is likely to emerge until this

methodological deficiency is overcome’ (p. 134).
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In behavioural treatment studies, there is a dearth of inconsistencies over the use of
behavioural therapeutic techniques. Some used are goal-setting, self-monitoring by using
keeping diaries, and stimulus control, whereas some of the cognitive techniques include
identifying and modifying aversive thinking and mood states (Shaw et al., 2005; Wadden et
al., 2004a), which are not always desirable (e.g. one does not want to feel permanently

guilty for having a cheese cake).

3.17. Conclusion intervention studies

On the whole the treatment principles today are not much different from those 30 years ago.
Standard conservative treatment includes diet, exercise and behavioural modification/CBT.
Problems with many of these studies are relatively high dropout rates. In addition to this,
surgical procedures (with the aim of restricting absorption) and drugs have been introduced
with or instead of lifestyle-based treatment options. With regard to the latter, drugs are now
available to depress appetite, increase basal metabolism, or increase energy malabsorption
(Rossner, 1995). In summary, there is no clear definition what is considered to be a
successful intervention. The emphasis on weight loss as the primary outcome measure has
also been problematic. Although the ultimate aim of most interventions is to normalise
body weight and maintain this over time this is not often achieved. In addition, there has
been a move away from weight as the primary outcome measure to other health indicators

including quality of life.

3.18. Motivation
3.18.1. Introduction

‘There is nothing so practical as a good theory’ (Lewin, 1951, p. 169).
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3.18.2. Why is there a need to use theoretical frameworks in weight-management?

In modern times, countless weight-management approaches and government initiatives
have failed to halt the rising obesity rates (Lean, 1998). An average 0.8 kg per year weight
gain is expected without specific care to maintain existing weight (Winett, Tate, Anderson,
Wojcik, & Winett, 2005). Furthermore, the evidence base for obesity interventions remains
inadequate, despite substantial government and research drive (Avenell et al., 2004c).
Additionally, the goals of weight-management have shifted from weight loss to avoiding
weight gain, achieving moderate (about 5-10%) weight loss by a variety of different
approaches, including lifestyle change, and management of other risk factors associated
with weight problems (Lean, 1998). Lean also questioned what was practical and
theoretically achievable weight loss, as well what was needed to improve health. However,
weight-management programmes have improved exponentially since the 1970s (Wadden,
Sarwer, & Berkowitz, 1999); despite this there is pessimism about how successful
treatments can be (Wing & O’Hill, 2001). For example, the discovery of leptin, recent
findings exploring the contribution of genetic factors to obesity, and with improved
efficacy of lifestyle treatment approaches, obesity treatments rates have considerably
improved (Wing, 2004). Consequently, success is defined by Wing and O’Hill (2001) as:
‘intentionally losing at least 10% of initial body weight and keep it off for at least a year’
(p. 323). Nearly all weight-management programmes have restrictions of calories (diet) and
increased physical activity in their strategies (NTFPTO, 2000). Moreover, Bowen,
Erickson, Martens, and Crockett (2009) showed that decision-makers found that ‘using
evidence’ means simply ‘using formal research findings and quantitative data’ to support
their position (p. 99), and does not include the use of evidence-based theoretical

frameworks. Indeed, there is a distinct lack of implementation of theoretical findings in
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lifestyle research. Instead, what is often called evidence-based research is effectively an
evaluation model (e.g. Laws, 2004), mainly due to cost-effectiveness requirements and
accountability for services (Parry, 2000). Much of weight-management research is devoid
of theoretical direction even now, and deemed to be descriptive, such as reporting simply

comparisons of static group profiles.

Wing and Jeffrey (2003) argued that poor results in weight maintenance might be due to
problems associated with psychological and behavioural adjustments to the process of
weight loss rather than to the underlying physiological mechanism. Managing one’s weight
through lifestyle change requires motivation. Weight-management is an inherently difficult
task, as it necessitates multiple behavioural adaptations in a controlling environment. For
example, most individuals who participated in research-based interventions programmes
were ‘told’ to lose weight, either by their families or doctors, which has an impact on their
motivation to succeed. Furthermore, many obese patients who seek treatment often report
elevated levels of depression and increased eating in response to negative emotional
reactions (Wadden & Stunkard, 1985; Rodin, Schank, & Striegel-Moore, 1989), which
indicates an apathetic and maybe alienated existence, where they are asked to make
substantial changes to their current habits and behaviours. As Ryan and Deci (2000) would
say, they lack persistence, proactive engagement, and positive tendencies, behaviours that
are required for optimal functioning in the social environment. Therefore, this thesis will be
guided by the self-determination theory’s tenets (SDT; Deci & Ryan, 2002 & 1985a; Ryan
& Deci, 2007 & 2000) in order to understand how self-regulation enhances or thwarts

adherence and engagement with a yearlong weight-management programme.
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3.18.3. Nature of motivation

Ryan and Deci (2000) define motivation that ‘concerns energy, direction, persistence and
equifinality — all aspects of activation and intention’ (p. 69). Individuals were said to be
motivated when they were moved to do something (Ryan & Deci, 2000). Motivation is a
key to human existence and plays a central role in people’s lives regardless of their social
background. As Roberts (2001) said ‘the history of motivation theory has been the search
for the “right theory” (p. 3) to explain human motivation. However, thus far, none of the
32 general motivation frameworks can fully explain why people do what they do (Deci &
Ryan, 1985a; Ford, 1992, Roberts, 2001), as individuals participate in activities for widely
differing reasons. Historically, the failure of motivational theorists to recognise the
capability of individuals for self-direction, autonomous decision making, and personal
responsibility (Roberts, 2001) has been problematic. However, the essence of the Self-
Determination Theory is exactly that, as it explores key self-regulatory processes that may
drive participation (Deci & Ryan, 1985a; Ryan & Deci, 2007 & 2000). SDT views humans
as active rather than reactive agents of their actions and assumes that they can reach new
levels of expression and functioning, which takes place in a dialectical or cyclical manner,
oscillating between impending challenges, coping responses, and new challenges (Sheldon,
Williams, & Joiner, 2003). The unique aspect of SDT is the connection between inter- and
intra-individual explanations of motivation, which states that even though humans are
negentropic creatures within, they also have a need to integrate themselves with their
environment (Ryan & Deci, 2007). However, as Sheldon et al. (2003) pointed out, it is not
a linear process; people can be stuck in maladaptive functional patterns, if they are
overwhelmed by their circumstances (e.g. social deprivation) or if they are not sufficiently

challenged by their existence.
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SDT has been widely used in sport and exercise science, as ‘it is the only major theory of
human motivation that both acknowledges spontaneous, intrinsically motivated activity and
pinpoints the factors that either enhance or debilitate it’ (Ryan & Deci, 2007, p. 1). Sheldon
et al. (2003) define motivation ‘as the psychological forces that impel continued effort
toward a goal, regardless of the (immediate) success of that effort’ (p. 45). This definition is
particularly pertinent to the maintenance of regular exercise (habit formation), as goal
structures associated with such behaviour are complex (e.g. body image, weight loss,
preservation or improvement of health status etc). As Sheldon et al. stated ‘there is no
terminal goal insight’ (p.45) and this has an effect on the continued motivation to exercise.
Taken together, the definition of motivation implies that in addition to the goal of a
treatment, one has to have the impetus to achieve it (Deci & Ryan, 1985a), i.e. have the
energy to attain the goal. SDT furthermore assumes that people are naturally oriented
towards growth, health, and enhanced self-regulation. Therefore, both the practitioners and
the clients have a goal in common (e.g. health improvement). Then why don’t people do
what is good for them? The problem with exercise is that it is not always a sociable activity
and it requires a lot of individual effort and pre-planning. It is also difficult to vary the
activities and achieve progression that result in increased fitness and feeling of well-being,
especially if someone has a weight problem, as they are functionally limited, may
experience pain, and probably unable to do regular physical activity with the intensity
required to induce weight loss. Therefore, their impetus/energy is ‘easily eroded’ and
‘fragile’ (Sheldon et al., 2003, p. 46). Furthermore, alternative activities, such as socialising
with friends, watching TV with or without family, playing games and so on are much more

comfortable and pleasurable than getting out in the cold to go for a run.
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Motivation is also moderated by psychological functioning. For example, if someone is
distressed and lives in poor social circumstances, they might be susceptible to a variety of
unhealthy behaviours (e.g. smoking, drinking) as the prevalence of unhealthy behaviours is
statistically much higher amongst people in socially deprived areas. There is on average 17
years difference in ‘disability free life expectancy between those at the top and those at the
bottom of the economic ladder’ (Marmot, 2010). For men in poor areas the gap has
widened by 2%, and for women the figure is 11% over the last 10 years. Additionally,
according to SDT assumptions, individuals’ natural motivation toward health may be
subverted when they feel that others are infringing on their freedom of choice (Sheldon et
al., 2003, p. 47), meaning that if societal forces (e.g. government social services — taking
obese children on ‘at risk’ lists) act as ‘controller’, they may in part spite the controller.
This is an example of thwarting someone’s motivation to be healthy. That is why using a

theory like SDT to inform intervention studies is extremely important.

3.18.4. The theory — Self-Determination Theory (SDT)

3.18.4.1. Introduction

The propositions of SDT are well researched by 30 years of high-quality experimental and
longitudinal data. SDT is a unifying motivational theory that takes a dialectical view of
interaction between the active, integrating human nature and the social context that may
thwart or nurture this tendency with relevance to all life domains (Deci & Ryan, 2002). In
the history of motivational research White (1959) used the word ‘effectance’ or innate need
for mastery in the absence of external rewards, effectively naming intrinsic motivation
(IM). IM was the first building block of SDT, which was further developed and expanded
upon by Deci and Ryan (1985a) and Ryan and Deci (2000 & 2007). Intrinsic motivation in
SDT is defined as the ‘inherent propensity to actively develop skills, engage challenges,
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and take interest in new activities even in the absence of external prompts or rewards’
(Ryan & Deci, 2007, p. 2). As the theory evolved definitions of new types of motivational
states emerged, such as extrinsic forms of motivation and amotivation. Ryan and Deci
(2007) define extrinsic motivation, which concerns all instrumental behaviours, as follows:
‘the behaviour is motivated by expected outcomes or contingencies not inherent in the
activity itself” and amotivation as: ‘not having either intention or energy toward action’ (p.
6). The unique aspect of SDT is that it does not polarise intrinsic against extrinsic
motivation, but views motivation as a continuum of behaviour that is contingent on
environmental and personal influences. For example, SDT assumes that one can hold both
extrinsic and intrinsic motives simultaneously, and the interaction of these influences will

decide the quality of the overall motivation displayed by a person (Ryan & Connell, 1989).

Furthermore, it proposes that the extrinsic motivation behaviour can be experienced as
highly autonomous or highly controlling, depending on the interplay between the person
and its environment. The self-determination theory explains this complexity through four

mini theories.

3.18.4.2. Brief description of the four mini theories of SDT

Figure 4.1 depicts the four mini theories of SDT. They are: Cognitive Evaluation Theory
(CET,; Deci, 1975; Deci & Ryan, 1985b & 1980); Organismic Integration Theory (OIT;
Deci & Ryan, 1985b; Ryan & Connell, 1989); Basic Need Theory (BNT; Deci & Ryan,

2000); and the Causality Orientation Theory (COT; Deci & Ryan, 1985b).
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Figure 3.1: The Self-Determination continuum showing types of motivation with their regulatory styles, loci of causality, and
corresponding processes (Source: Ryan & Deci, 2000: p. 72).
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3.18.4.3. Cognitive evaluation theory

Cognitive evaluation theory (CET) proposes that experience of competence and
autonomy are both necessary conditions for the maintenance and enhancement of
intrinsic motivation. It identifies environmental contingencies (e.g. rewards, feedback,
or external motives) and links them to the adoption of intrinsically or extrinsically
motivated behaviour (i.e. whether these influences are perceived as informational or
motivating, controlling or amotivating.) Informational aspect of an event or a situation
refers to an individual receiving competence and autonomy supportive feedback that in
turn enhances intrinsic motivation and leads to self-determination. However, it should
be noted that this is not always the case, as Ryan, Mims, and Koestner (1983) showed
that positive and informational feedback can also be experienced as controlling if they
are given in a pressuring climate. A controlling aspect refers to perceptions of pressure
to act and behave in a particular way, which in turn undermines intrinsic motivation and
self-determination, again depending on the interpersonal environment (Reeve & Deci,
1996). Finally, an amotivating orientation results in feelings of incompetence and loss
of autonomy. It appears that self-determination may be more important for intrinsic
motivation than perceived competence (Markland, 1999). Furthermore, these three
aspects can operate both intra- and inter-individually, as internally informational events
foster self-determination and intrinsic motivation, but internally controlling events will
undermine both self-determination and intrinsic motivation. Similarly, externally
informational events may foster or thwart self-determination and intrinsic motivation,
depending on the person’s internal regulation. In summary, CET is primarily concerned
with the effects of specific social context on motivation, self-regulation, behaviour, and

experience.
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3.18.4.4. Organismic integration theory

Originally, the organismic integration (mini) theory (OIT) was explicitly formulated to
explain different forms of extrinsic motivation, their development, and dynamics.
However, it is now extended by research on the ‘Internalisation’ process. OIT aims to
explore how values and motives are integrated within the self and their influence on
self-regulation. For example, it systematically examines the degree to which individuals
experience autonomy whilst holding extrinsic motives or engages in extrinsically
motivated behaviours (e.g. doing an activity for a reward or out of guilt). It describes the
process of how people integrate cultural and societal values into their self-systems. OIT
also proposes that relatedness is crucial for promoting internalisation of behaviours.
Ryan and Deci (2002) views internalisation as ‘a natural process in which people work
to actively transform external regulation into self-regulation, becoming more integrated
[into their environment] as they do’ (p. 15). Four types of self-regulation for extrinsic
motivation are proposed by OIT, which differ in the degree to which they represent
autonomy. They define external regulation as: ‘the least autonomous form of extrinsic
motivation’ (p. 17). Behaviour is externally regulated, when one is doing an activity for
a socially constructed contingency such as reward, punishment, and guilt, or external
pressure (e.g. to satisfy an external demand from a doctor: be active and eat less).
Introjected regulation is defined as when: ‘external regulation has been internalized, but
not, in a much deeper sense, truly accepted as one’s own’ (p.17). It is still a very
controlling form of internalisation, when the person is still doing the activity either for
ego-involvement (Ryan, 1982) and/or to avoid guilt or shame. Identified regulation is
defined as: ‘more self-determined form of extrinsic motivation, for it involves a
conscious valuing of a behavioural goal or regulation, an acceptance of behaviour that is
personally important” (p. 17). This form or regulation implies the person started to take

ownership of the behaviour either due to feeling the benefits of their actions (e.g. feeling
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fitter as a result of exercise, learning new exercise skills, more socially connected), but
they don’t fully endorse it as yet. However, these experiences can be still relatively
separated from an individual’s believes and values. For example, a person still remains
at risk of ceasing exercise after restoring original health parameters. Integrated
regulation is defined as: ‘most autonomous forms of extrinsically motivated behaviour’
(p. 18). In this phase the behaviour is endorsed by the self, the person has taken on
values and goals of the activity. This regulation shares a lot of qualities with intrinsic
motivation, but the difference is that the person is still doing the activity for external
reasons (e.g. remain healthy) rather for their inherent interest and enjoyment (e.g. love
moving through air whilst running and listening to one’s breathing). The relative
autonomy continuum is not seen in SDT as a developmental one, as in a person moving
in a linear fashion from one to another. SDT sees this continuum as a description of the
experience that a person can take in at a particular point in time (Deci & Ryan, 1991).
Indeed, Chatzisarantis, Hagger, Biddle, Smith, & Wang (2003) found support for the
existence of a self-determination continuum from external regulation to identification
via introjection in their meta-analysis of 21 studies using the measure of perceived locus
of causality (PLOC). Furthermore, they state that “internalisation, intrinsic motivation,
and amotivation constitute qualitatively distinct processes” (p. 303). In summary, OIT is
different from CET, as it is mainly concerned with how individuals internalise
extrinsically motivated behaviours in the context of various social influences that

impact on the internalisation process.

A related concept to internalisation is autonomy support, as it is the best facilitator of
the internalisation process. Sheldon et al. (2003) define autonomy support as a ‘mode of
communication and persuasion, in which the person in the persuader (or provider) role

fully acknowledges and respects the selfhood of the person in the persuadee (or client)
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role’ (p. 29). Therefore, autonomy support in health care within SDT refers to the
process by which patients can be helped to make a personal choice regarding their
health behaviour (Sheldon et al., 2003). Ryan and Deci (2002) see autonomy support
integral to the internalisation process, which fosters self-determination, autonomous
regulation and in turn, perceived competence, and increases persistence, flexibility, and
vitality within a person. A plethora of research findings support the assumption that
offering choice, minimising controls, giving rationale for change, listening to patients,
eliciting their perspectives, encouraging patients’ initiative and responsibility,
acknowledging their feelings, and being non-judgemental leads to more autonomous
self-regulation in individuals (e.g., Deci, Eghrari, Patrick, & Leone, 1994; Williams &
Deci, 1996; Williams, Freedman, & Deci, 1998; Chatzisarantis & Hagger, 2009).
Furthermore, autonomous regulation also yields greater feelings of competence (e.g.,
Williams & Deci, 1996; Williams et al., 1998). Non-controlling positive competence
feedback also enhances autonomous motivation (Vansteenkiste & Deci, 2003;
Chatzisarantis et al., 2009). There is an interaction between a degree of autonomy
support provided by the health care professionals and individuals’ general or trait
orientation toward autonomy (Sheldon et al., 2003), as both predict autonomous
motivation whilst in treatment (Williams, Rodin, Ryan, Grolnick, & Deci, 1998).
Interestingly, participants’ trait levels of autonomy are less easily changed, and indeed
have been shown to account directly for weight loss maintained over two years in
morbidly obese patients (Williams, et al. 1996). In summary, autonomy support has
been shown across a wide range of settings, like education, parenting, work, health care,
sport and exercise, and friendship, to increase autonomous motivation, performance,

and well-being (Deci & Ryan, 2008).
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3.18.4.5. Basic needs theory

Basic needs theory (BNT) is concerned with explaining an individual’s need for
autonomy, competence and relatedness, what Deci and Ryan (2000) termed as ‘basic
psychological needs’ (p. 228). Autonomy in SDT means a sense of volition (e.g. having
a choice) and self-determination (e.g. self-endorsement) and is seen as a ‘sustainable
motivation’ (Stone, Deci, & Ryan, 2009). It also represents a self-endorsement of one’s
behaviour. Individuals are said to have autonomously engaged with a task, when they
possess a more internally perceived locus of causality for the activity (Ryan & Deci,
2008a). Furthermore, the concept of autonomy is different from independence (Ryan &
Lynch, 1989). Soenens et al. (2007) argued that individuals could be either autonomous

or controlled in their relative independence, as well as in their relative dependence.

Competence is not the same as the concept of self-efficacy (Bandura, 1997), it is a belief
that one has the ability to influence important outcomes. It refers to an individual’s

knowing their abilities and in being able to use those abilities when it matters. Perceived
competence builds through external feedback (e.g. informational; positive; administered
in an autonomous environment) and the individual’s inner acknowledgement of success,

enjoyment, and mastery of an activity.

Relatedness refers to the experience of having supportive and satisfying social
relationships. Baumeister and Leary, (1995) suggested that the concept of relatedness is
the least debated part of the BNT, as there is great consensus on the fact that humans
have a deep inherent motive to feel meaningfully connected with others. Ryan and Deci
(2000) see the nurturance of autonomy, competence, and relatedness as essential

ingredients of full internalisation.
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BNT aims to capture how the environment nurtures or thwarts autonomous motivation.
Deci and Ryan (2000) defined needs at a psychological level as ‘innate psychological
nutriments that are essential for ongoing psychological growth, integrity, and well-
being’ (p. 229). SDT again is unique in identifying that in all cultures and universally
the satisfaction of needs is a requirement for optimal functioning (Ryan & Deci, 2007).
Another unique aspect of SDT is the claim that all three needs are equally important and
neglecting any of them will lead to negative functioning of the individual (Deci & Ryan,
2000). This aspect of the theory has been really important to this PhD, as the content of
the intervention was guided by aiming to satisfy participants’ three basic needs: for
autonomy, competence, and relatedness. For example, participants were given choices
regarding their exercise classes (see Method section). They were taught exercise skills
and had a brief CBT session about managing eating difficulties, and they were
encouraged to build social relationships with their fellow participants through, for
example, organising charity events for the group (e.g. three-mile charity walk), which
helped them to build small successes in physical activity, increased communication
through organisation, and fostered social relationships. However, this PhD work did not
measure the three psychological needs, or test the tenets of SDT, but instead it used its
components to create a more satisfying experience for those who volunteered to
participate. Therefore, this aspect of the PhD may be akin to ‘theory-inspired’ rather
than ‘theory-based’ intervention (Michie & Abraham, 2004) with an explicit causal

pathway.

In summary, the purpose of this PhD was not to test the SDT, but to use the theory to
guide (i.e. BNT and COT) the intervention design, and to test whether individual
differences (i.e. a particular motivational orientation of autonomous, controlling, or

impersonal) predict adherence to a lifestyle intervention programme.
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3.18.4.6. Causality orientations theory

Causality Orientations Theory (COT), the least explored and empirically supported of
the mini theories in SDT, assumes that a person’s overall functioning (e.g. motivation,
behaviour, experience, and self-regulation) is contingent on both the social context and
the person’s inner resources or regulatory style. DeCharms (1968) argued that there is
an internal and external locus of causality, depending on whether a person perceives
themselves as the ‘origin’ (i.e. internal locus of control) or ‘pawn’ (i.e. external locus of
control) of their behaviours. SDT further expanded upon DeCharms’ work and stated
that perceived causality is different from perceived locus of control, as Ryan and
Connell (1989) explained that internal forces to the person ‘are experienced as “acting
on” the self, in contrast to the experience of self as the origin and initiator of action’ (p.
750). COT is effectively a descriptive account of a person’s inner resources (Ryan &
Deci, 2002). Deci and Ryan (1985b) identified three such orientations: autonomous,
controlled, and impersonal, each of which represents relatively stable individual
differences in one’s motivational orientation towards the social world. These three

orientations are not mutually exclusive; one is said to possess each of these to an extent.

Ryan and Deci (2002) define the autonomy orientation as: ‘regulation of behaviour on
the basis of interests and self-endorsed values; it serves to index a person’s general
tendencies toward intrinsic motivation and well-integrated extrinsic motivation’; in
other words, taking reflecting interest in possibilities and choices (Ryan & Deci, 2006);
controlled orientation as: ‘orientation towards controls and directives concerning how
one should behave, it relates to external and introjected regulation’; specifically
behaviour is regulated on perceived or ambient contingencies, such as rewards and
punishments (Ryan & Deci, 2006); and impersonal orientation as: ‘a focus on indicators

of ineffectance and not behaving intentionally’; it relates to amotivation and lack of

118



intentional action (p. 21). Furthermore, individuals with impersonal causality orientation
are thought to have impaired or uncontrolled behavioural regulation. Ryan and Deci
(2006) argue that autonomy simply refers to regulation by the self, and heteronomy is
equivalent to self-regulation without endorsement from the self. Furthermore, Ryan,
Kuhl, and Deci (1997) argued that autonomy is a form of self-regulation, that is “both
the expression and an outcome of the more general organizational nature of animate
entities — a manifestation of a central tendency toward the extension, coordination, and
integration of functioning that is a common property of living things” (p. 701). They
also argued that the “functional roles of autonomy include stabilizing and boosting
adaptation and action, for example, by facilitating the identification and efficient
expression of goals related to predominant needs and shielding such goals from
competing impulses” (p. 706). Previous research showed that the strength of causality
orientations in individuals were predictive of mental health (e.g. Strauss & Ryan, 1987),
interpersonal (e.g. Hodgins, Liebeskind, & Schwartz, 1996), and behavioural outcomes
(Neighbors, Vietor, & Knee, 2002). A study by Weinstein and Hodgins (2009) found
that autonomous orientation relates to effective expression and emotion regulation,
leading to positive functioning over time. Their study shows that those with autonomous
motivation appraise negative emotional experiences with openness and non-defensively,
as oppose to those with controlling profiles. Furthermore, when autonomy was primed,
it provided similar benefits to those lacking autonomy. Therefore, this research shows
that both situational (state) and dispositional (trait) autonomy orientation determines the

quality of engagement with experiences.

COT is concerned with relatively stable individual differences that reflect how an
individual’s interpretation of a situation will influence their initiation, maintenance, and

regulation of their behaviour. A key aspect of COT is that two different individuals can
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interpret the same situation as controlling or autonomous, depending on their self-
regulatory style. Deci and Ryan (1985b) in their original study found that autonomy
orientation was the most adaptive form, as opposed to the controlled and impersonal
orientations. They stated that the concept of causality orientations has a higher-order
relatedness to autonomous and controlled motivation. They developed an individual
difference measure called ‘General Causality Orientation Scale’ (GCOS; Deci & Ryan,
1985b) that has been used in studies for predictive purposes, including this PhD (see
Method section). Autonomy orientation has been positively related to self-actualisation
and well-being. Since then several authors (e.g. Koestner, Bernieri, & Zuckerman,
1992; Williams et al., 1996) explored how causality orientation relates to aspects of
personality, and well-being indicators. In general, individuals with autonomy orientation
fared much better than those with controlled orientation, as they showed greater
congruence between their personality and behaviours. Rose, Markland, and Parfitt
(2001) developed a specific Exercise Causality Orientation Scale, which makes it a
more relevant instrument specific to exercise, but lost the ‘general’ orientation aspect,
which may be transferable across various domains. However, this has not been tested as
yet in the literature. In summary, those with an autonomous orientation are expected to
do better in health behaviour interventions than those with controlled or interpersonal

orientations.

Overall, SDT provides empirically tested framework for motivation and self-regulation
in the social context of one’s environment both at macro- and micro-levels (Deci &

Ryan, 2008).

3.18.5. A Self-Determination approach to weight-management and exercise
As previously discussed, current obesity guidelines are evidence-inspired, rather than

evidence-based (Michie & Abraham, 2004). Although the National Institute of Health
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and Clinical Excellence’s (NICE, 2006) obesity guidance uses research evidence as base
for its recommendations, it fails to identify and promote specific theory-based (not
inspired) approaches for best practice. The current NICE guidelines fail to account for
the complexity of health behaviours in weight-management, and it advocates a highly
descriptive approach to it. As Ryan and Deci (2008a) suggested, comprehensive
theories are needed (i.e. global ones) to guide the process of behaviour change, which
enable transference to novel situations as both practitioners and clients embark on this
journey. Additionally, lifestyle factors such as diet, physical activity, smoking, all
involve behaviours that are controllable and modifiable by the individual. Therefore,
why do individuals then not adhere to changes recommended by health care

professionals?

Recent work by Ryan, Patrick, Deci, and Williams (2008) and earlier work by Deci and
Ryan (2000) and Ryan and Deci (2000) formulated the Self-Determination Theory’s
Model of Health Behaviour Change (see Figure 4.2 below), which was based on
empirically informed guidelines and principles for motivating individuals to change, as
well as gives an explanation of environments that practitioners can create to achieve
lasting change with their clients. Each component of the model has been tested
empirically and individually, but not in its entirety. According to this model,
maintenance of behaviour over time requires that those participating in health-related
interventions internalise values and skills for change and therefore experience self-
determination. However, there is little attention paid in current weight-management
guidelines to satisfying participants’ basic needs for autonomy, competence, and
relatedness (Williams, Deci, & Ryan, 1998). SDT is unique to presume that initiating

and maintaining health behaviour change is NOT a dual task as previously debated by
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Rothman (2000), but an ongoing process through which a person internalises and

integrates the value of change, which sustains motivation in the long-term.

There has also been little attention paid to programme leaders’ personality and
management style, as those seeking weight loss programmes would more like to adopt
the values and behaviours of those to whom they feel connected and in whom they trust
(Fortier, Sweet, O’Sullivan, & Williams, 2007; Ryan et al., 2008). Most weight-
management and lifestyle interventions studies promote controlled motivation and
external regulation in individuals by trying to motivate through contingencies like
monetary rewards, avoiding punishment (e.g. a person can’t get weight loss surgery
unless losing substantial weight before surgery or participating in a lifestyle intervention
programme), or merely through authority. Uniquely, as opposed to other health
behaviour theories predictions, SDT promotes integration within personality rather than
behaviour change per se (Ryan & Deci, 2008a). There are no clear policy guidelines for
practitioners on how to deal with setbacks, which thwarts the process of internalisation
and integration. In addition, mastery, skill learning, competence building is not
strategically built into intervention programmes, but may inadvertedly happen as an

outcome.

To date both the effectiveness of the SDT principles and their transferability to different
populations and social contexts makes this theory unique. For example, it proposes that
until clients internalise responsibility for the process of change, they won’t achieve
long-term successes. It is also a problem for practitioners that people have varied
degrees of external and internal motives for participation. To date there have only been
a limited number of studies that used SDT principles in weight-management, which will

be discussed below.
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Figure 4.2: Self-determination theory model of health behaviour change (Ryan et al.,

2008: p. 3).
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Autonomous orientation in weight-management was first researched by Williams et al.
(1996) who found that with 128 morbidly obese patients, in a six-month, very-low-
calorie weight loss programme with a 23-month follow-up, that those who reported a
more autonomous regulatory style before treatment lost more weight overall and were
able to maintain their weight loss at the 23-month follow-up period in comparison to
those who initially had a more controlled regulatory style. Interestingly, participants’
autonomous motivation for weight loss was predicted by their autonomy orientation.
Furthermore, their results indicated that health locus of control as measured by HLOC
(Wallston & Wallston, 1978), was not predictive of weight loss or weight loss
maintenance, as those with internal locus of control still could be controlled in
regulation of their programme participation (e.g. they want to lose weight for their
doctors’ orders). Williams, Cagne, Ryan, and Deci (2002) published the first
intervention protocol using the principles of SDT, employing an autonomy supportive

approach to counselling for smoking, diet and health relative to usual care.
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Subsequently, Williams et al., (2006) carried out the study, which was a six-month
intervention, targeting 1006 smoking patients with elevated low-density lipoprotein
cholesterol (LDL-C), for diet improvement and smoking cessation. The outcome
measures were cotinine-validated smoking cessation and LDL-C validated diary recall
of reduced fat intake, as well as depressive symptoms, which were assessed at six and
18 months. They found that those receiving autonomy support had significantly longer
abstinence from smoking and lowered LDL-C, due to increased patient autonomy and

perceived competence.

Whilst Teixeira et al., (2006) did not specifically measure causality orientation, they
found that initial focus on diet was associated with short-term weight loss, as opposed to
change in exercise-related factors, when the emphasis was on intrinsic sources of
motivation (e.g. interest and enjoyment in exercise). The exercise intervention content
and delivery was guided by SDT principles. The overarching goal of their research was
to increase autonomy, intrinsic motivation, and competence levels of participants (n =
136), which in turn lead to more successful longer term weight-management, after a
four-month lifestyle programme with 86% retention rate of weight loss after 12 months
and 82% rate after 16 months. In a subsequent study, Palmeira et al., (2007) evaluated
the interest/enjoyment, perceived competence, importance/effort, pressure/tension, and
exercise motivation dimensions of the SDT concerning exercise constructs only. The
importance/effort dimension was the sole predictor of long-term exercise behaviour and
weight loss maintenance in this study. There is an ongoing RCT study by Silva et al.
(2008), evaluating the usefulness of the self-determination theory for exercise adherence
and weight control, the results of which won’t be available for another two years.
Similarly, Edmunds, Ntoumanis, and Duda (2007) looked at whether overweight/obese

individuals who adhered more to their exercise prescriptions, had a better self-
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determined profile, measured by levels of autonomy support, psychological needs
satisfaction, self-determined motivational regulations, than those who were poor
adherers. 49 participants with a mean age of 44.9 years participated in the study.
Perceived autonomy support, identified regulation, commitment to exercise, behavioural
intention, and both positive and negative affects decreased over the three-month
exercise-based intervention. The authors attributed these ‘negative’ results to the
structure of the exercise prescription setting and to decreased autonomy support from
the scheme. Decrease of identified (i.e. higher form of self-regulation) and increase of
introjected regulation (i.e. least autonomous form of regulation) in participants was
explained by lack of recognition of the benefits of exercise, or to unrealistic outcome
expectations (e.g. no substantial weight loss) of individuals. Interestingly, those who
had greater barrier self-efficacy, a concept akin to autonomous self-regulation, achieved
greater adherence. Other researchers (e.g. Sallis, Pinski, Grossman, Patterson, & Nader,
1988; Sallis, Hovell, Hofstetter, & Barrington, 1992) also have consistently shown that
barrier self-efficacy is a predictor of exercise adherence. Furthermore, adherence rates
had a significant positive correlation with relatedness-need satisfaction. Edmunds et al.
(2007) argued that a gradually decreasing contact with the exercise or prescription
advisor affected relatedness-need satisfaction. An alternative explanation could be that
this study looked at psychological profiles of individuals who wanted to manage their
weight with exercise, and consequently participants wanted more guidance, and
education about the role of exercise in weight-management. Relatedness-need may have
increased as a direct result of goal and expectations discrepancy regarding exercise
experience and weight-management. Autonomy-need satisfaction positively predicted
self-determined motivation, as well as competence predicted intrinsic motivation. In
summary, targeting change in one behaviour with another (i.e. weight-management with

exercise), limits the theoretical assumptions that one can deduct, as the interaction
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between the two was not explored in this theoretical study, which may have mediated
the outcome of the research. This is a persistent methodological problem within the
exercise psychology/exercise science literature. From a theoretical point of view, it is a
consistent finding that those who are better self-regulators, do better in many aspects of
a given intervention than those who are poor self-regulators. Again Brickell and
Chatzisarantis (2007) found that people who exercise for more self-determined reasons
are more likely to spontaneously form implementation intentions, which in turn may
lead to more self-determined behaviour, but it may be that they had autonomous self-
regulation before they formed the goals. Therefore, global self-regulation per se should
be a key outcome measure in any health-related interventions. Moreover, research
targeting several behaviours at once, should measure whether a motivational or self-
regulational transfer occurs (e.g. Hagger, Chatzisarantis, Barkoukis, Wang, &
Baranowski, 2005; Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003). As Hagger et
al. (2003) argued, motivation underlying one’s behaviour could transfer from one
context to the next (“transcontextual” model of motivation). However, it is unclear as
yet, whether actual self-regulation (i.e. causality orientation) allows for such transfer in
motivation or something else. Nevertheless, this should be explored in future studies.
One study by Mata et al. (2009) found that general self-determination and autonomous
treatment motivation mediated the relationship between self-reported physical activity
and eating regulation. It appears that self-regulatory power can be increased by regular
exercises (e.g. interventions targeting a particular behaviour; see Baumeister, Gailliot,
DeWall, & Oaten, 2006, for a review), which in one study at least produced
improvements in the targeted behaviour of one’s money usage (Oaten & Cheng, 2007),
subsequently shown to have a ‘spill-over’ effect in smoking fewer cigarettes and
improvements in healthy eating. The healthy eating aspect is interesting as is it more

expensive than unhealthy food, and the initial target behaviour was ‘saving money’.
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However, self-regulatory interventions have yielded mixed results so far outside the

SDT literature base. The question remains whether the qualitative change in motivation
and self-regulation, from less to more autonomous, causes this effect; or alternatively, if
those with already higher self-determination or self-regulation will always do better in a

health behaviour change intervention.

Other research, using the Treatment Self-Regulation Questionnaire (TSRQ — Ryan &
Connell, 1989) instead of GCOS as this PhD study, assessed autonomous regulation
within clinical settings of various medical treatment programmes (e.g. Ryan, Plant, &
O’Malley, 1995 — alcohol; Williams, Cox, Kouides, & Deci, 1999 — reduction in
intensity and frequency of smoking in adolescents; Williams et al., 2002 — smoking
cessation; Williams, McGregor, Borrelli, Jordan, & Stretcher, 2005 — tobacco
dependence treatment; Williams, et al., 2006b — longitudinal study of smoking
cessation; Williams, Rodin, Ryan, Grolnick, & Deci, 1998 — adherence to long-term
medicine regiment in adult outpatients; and Williams, Freedman & Deci, 1998 — better
glucose control in patients with diabetes). Consistent results of such research were that
those patients who scored high on autonomous regulation had better treatment outcomes
because they adhered more to medication, to diet, to cessation of smoking, and

abstinence from alcohol during treatment and at subsequent follow-ups.

To date there is limited research (e.g. Williams, et al., 1996) that deliberately measures
self-regulatory processes in weight-management. However, overall there is considerable
evidence for SDT being a viable theory for the study of health behaviours, including
weight-management and exercise. SDT when applied to weight-management studies is
likely to increase our understanding of motivation for health. This PhD’s work will
explore self-regulatory profiles of participants before and after a yearlong exercise-

based intervention.
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SDT was also used in the present PhD to guide the exercise intervention. To this end,
Wilson, Mack, and Grattan (2008) have examined evidence addressing the following
issues: 1) quality and importance of motivation regulating exercise; 2) importance of
basic needs in exercise; and 3) role of environment to maximise motivation in exercise.
There is considerable support for self-determined motives irrespective of whether they
are intrinsic or extrinsic to predict actual and intended adherence to exercise (Wilson &
Rodgers, 2004; Wilson, Rodgers, Fraser, & Murray, 2004) as well as predict various
stages of change in exercise (Landry & Solmon, 2004; Matsumoto & Takenaka, 2004;
Mullan & Markland, 1997). These findings indicate that self-determined regulation is
more important (at a global level) than intrinsic or extrinsic motivation alone, because
autonomous disposition allows for the openness of experience in a different way from
those who have a controlling disposition (Weinstein, et al., 2009). However, there is a
distinct lack of studies exploring individual differences (e.g. causality orientation) in
relation to exercise adherence. This PhD will explore this aspect of the theory, by

measuring participants’ causality orientations before and after the exercise intervention.

Studies exploring basic needs satisfaction in exercise have yielded some interesting
results. For example, Markland (1999) in female exercisers found that variation in
perceived competence only influenced intrinsic motivation when the women felt that
their need for autonomy was not satisfied in exercise (e.g. choice). Similarly, a number
of studies (McDonough & Crocker, 2007; Vlachopoulos & Michailidou, 2006; Wilson,
Mack, Muon, & LeBlanc, 2007; Edmunds, Ntoumanis, & Duda, 2008) found that
psychological-need fulfilment and satisfaction was associated with more self-
determined regulation for exercise. At this point in time, it is unclear whether each
psychological need has to be satisfied or not in the exercise contexts in order to predict

autonomous regulation. Hagger, Chatzisarantis, and Harris (2006) explored the
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relationship between psychological-need satisfaction and motivation for dieting and
exercise behaviour. They found that the overall effect of psychological-need satisfaction
in the dieting sample was negative, whereas in the exercise sample it was positive. In
other words, they found that global psychological-need satisfaction influenced
contextual-level autonomous motives, which in turn predicted intentions via mediation
of attitudes and perceived behavioural control in both exercise and diet. Their results
may have been due to overall individual differences (e.g. causality orientation) within
people. Those with high autonomous regulation, regardless of whether they choose to
consciously or unconsciously diet or exercise would find the appropriate behavioural
sequence to achieve their overall goal at both the contextual and situational levels.
Interestingly, they found that diet and exercise behaviours have different routes for
behavioural engagement, which might derive from the fact that exercise is an approach-
oriented process (e.g. one has to take up exercise), as the diet is an avoidance-oriented
process (e.g. one has to avoid over-eating — Rothman, 2000). Additionally, individuals
may have a stronger experience when executing a behaviour in which they did engage,
than in which they did not engage (see Baron & Ritov, 2004; Fazio, Sherman, & Herr,
1982; Gilovich, Medvec, & Chen, 1995 for related findings). Rothman (2000) also
proposed that individuals might find it easier to initiate behaviour when it is motivated
by a desire to reach a favourable goal-state (i.e., an approach-oriented process,
becoming fit) as opposed to when it is motivated by a desire to avoid an unfavourable

goal-state (i.e., an avoidance-oriented process, being fat).

SDT and its use for explaining exercise adherence was first comprehensively studied by
Ryan, Frederick, Lepes, Rubio, and Sheldon (1997), who found that adherence was
related to more intrinsic motives of competence and enjoyment than to extrinsic motives

such as body-related reasons for participation. Prior to this, Frederick and Ryan (1993)
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also found that individuals engaged in sport-related activities were more intrinsically
motivated and reported greater competence than those doing fitness activities, which

reported less enjoyment and more external motives.

To date, autonomy support in exercise was examined only by a handful of studies in
sport and exercise (Deci & Ryan, 2002) with equivocal results (Wilson & Rogers, 2004;
Edmunds, Ntoumanis, & Duda, 2006). Both studies found that regardless of the sources
of social support, those who perceive higher levels of social support displayed a more
self-determined regulation for exercise participation. As discussed earlier, equivocal
finding regarding basic-needs satisfaction, perceived autonomy support, and self-
determination regulation in these two studies may be due to methodological problems
associated with the nature of needs in the exercise setting (e.g. Edmunds et al., 2007), as
exercise was used to enhance the effectiveness of another behaviour, namely eating-
regulation in weight-management. Furthermore, autonomy support can also be
channelled thorough feedback and reinforcement principle about participants’ progress
and in turn should foster perceived competence and adherence to exercise.

In conclusion, SDT has the potential to give insight into the individual needs of women
exercise-participants to maximise exercise adherence (Ryan et al. 1997; Landry &
Solmon, 2002). SDT has been used in this PhD as framework to guide the structure and
content of a lifestyle-based intervention. However, one of limitations of this work from
the theoretical point of view is that it did not measure autonomy support via a
quantitative measure. There were many reasons for this, including the already
considerable ‘burden’ on participants associated with this research, for example, the
number of questionnaires assessing psychological health, and measurements of body

composition to fitness and blood tests.
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However, in this PhD work autonomy was fostered within the intervention set up, by
building exercise competence through participation, teaching the names and postures of
all standard exercise moves to enable participants to eventually join any class of their
choice and knowing what to do (competence). They were provided with a meaningful
rationale for participation and positive feedback on their efforts. Those who had
previous exercise experience were encouraged to gradually work towards taking up
those activities again, although it was recognised that this might be quite sometime in
the future. Participants were also asked to take responsibility for their exercise
behaviour and think about what it meant to them. It was made clear to participants from
the start that the practitioner (EB) is there for providing guidance and support, but they
had to find their own ways to engage with WHEEL. At times, for example, when
participants doubted their ability to continue to exercise, they were reminded to reflect
back to the start of WHEEL, and compare their lives, and ability to exercise to now. It
was recognised when planning WHEEL that an exercise intervention for women with
high status will be a difficult one and that women my feel low levels of autonomy, be
emotional, have poor psychological states, have physical problems that may prevent
them to participate effectively, and have poor exercise skills. One study by Adie, Duda,
and Ntoumanis (2008) showed that adult sport participants with low levels of autonomy
were more susceptible to feeling emotionally and physically exhausted from their sport
participation. Relatedness was fostered by encouraging participants to share their
stories, to plan car-sharing routes to exercise venues, and to organise whenever possible
activity based outings for the group, such as walk around reservoirs, cancer charity
walk, and local parks. As previous researchers suggested (Biddle & Nigg, 2000; Wilson
& Rodgers, 2004) SDT provides theoretically sound insights into the reasons why
people intend and continue to exercise, and allows for a meaningful interpretation of

underlying motivational processes in the exercise domain.
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3.18.6 Research questions and hypotheses

1. There would be significant improvements observed in participants” FITNESS
(cardio-respiratory & metabolic), in both the initial intervention group (11G) and
the delayed start control group (DSCG). In particular, an improvement in V
Oazpeak Normalised for body weight (ml-kg™-min™) and blood pressure after the 3
months intervention period and at 9 months follow up.

2. There would be a significant improvement in PSYCHOLOGICAL HEALTH in
both the 11G and DSCG groups at 3 and at 9 months following the end of the
intervention.

a. Itis hypothesised that participants’ general well-being (measured by
GWB schedule; Dupuy, 1977 & 1978); global self-worth (GSW), as
measured by the Self Perception Profile (SPP; Messer & Harter, 1986);
perceived social support, as measured by the Social Support For Exercise
Scale (SSSE; Fox & Dirkin, 1992); and State Self-Esteem Scale (SSES;
Heatherton & Polivy, 1991), will significantly improve.

b. Itis predicted that they will report less stress, as measured by the
Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983) .

3. GCOS; Deci & Ryan, 1985b), Multidimensional Health Locus of Control Scales
(Form C) (MHLC; Wallston, Wallston, & DeVellis, 1978)

4. Following the intervention the participants would be expected to show
improvement in general well-being and overall psychological health.
Specifically, participants were expected to show increased general well-being,
reduced stress, improved self-esteem, and improved social support.

e Based on the intervention used in the present study participants were expected to

develop greater autonomy and internal locus of control.
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The qualitative aspect of this study aims to explore, through weight history interviews,

the following:

The history and prevalence of self-reported dieting.

How dieting affected participants’ weight change up to the start of the study.
Development of their current perceived weight status.

Physical activity history and patterns.

Health status and difficulties with physical activity and eating behaviours.

Motivation and goals for current weight-management trial.

The follow-up interviews at 12 months aim to explore:

Difficulties with exercise behaviour change.

Quality of life as a result of participation in this trial.
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Chapter Four
Method
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4.1. Introduction to method

In this single chapter, all methods, procedures, and instrumentation details used in the
WHEEL study will be outlined. This research has taken place in the context of a multi-
disciplinary team. It should be noted that some measurements taken and procedures
outlined will not be addressed in future chapters (e.g. blood data, diet diaries, Bassey

walking test).

4.2. Mixed methods (MM) research

4.2.1. The qualitative-quantitative debate

The qualitative—quantitative debate (e.g. Reichardt & Rallis, 1994; Guba & Lincoln,
1994) has long been a key consideration when deciding how to study a particular
research phenomenon. Even though several researchers (see Guba & Lincoln, 1994)
have discussed that both qualitative and quantitative methods may be used appropriately
within any research paradigm, the compatibility of these methods is still questioned in
medical research settings. The best argument for treating the qualitative and quantitative
as methodological approaches rather than methodologies ascribed to a particular
paradigm comes from Reichardt and Rallis (1994), who discussed the ‘principle of
underdetermination of theory by fact’ issue (p. 88). This means, that ‘any given set of
data can be explained by many theories’ (p. 88). Similarly, Guba and Lincoln (1994)
stated that ‘different theory windows might be equally well supported by the same set of
“facts”” (p. 107). In other words, no theory has ever been finally proven and the
empirically tested can lose validity, depending on the theory one used to explain the
results. Therefore, in this research it is assumed that convergence of findings generated
from both qualitative and quantitative points of views will provide a deeper
understanding of treatment issues related to weight management. Woolley (2009)

defined integration as follows: ‘Quantitative and qualitative components can be
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considered “integrated” to the extent that these components are explicitly related to each
other within a single study and in such a way as to be mutually illuminating, thereby
producing findings that are greater than the sum of the parts.” (p. 7). For example, in this
way the different factors judged to be important in behavioural change (e.g., autonomy,
competence and connectedness, Deci & Ryan, 1985a) and health status could be
assessed in parallel using different approaches. Therefore, the design of this work
included a range of both qualitative and quantitative data collection methods that were

used in conjunction to provide a rich and complementary data source.

4.2.2. Mixed methods multistrand designs

There are many definitions of mixed methods (MM). Johnson and Onwuegbuzie’s
(2004) definition captures the spirit of the current synthesis stage of MM investigations
and gives a strong impetus to the pragmatists’ view. They defined MM research as ‘the
class of research where the researcher mixes or combines quantitative and qualitative
research techniques into a single study. Philosophically, it is the “third wave” or a third
research movement, a movement that moves past the recent paradigm wars by offering a
logical and practical alternative. In this sense, mixed research makes use of the
pragmatic method and system of philosophy. Its logic of inquiry includes the use of
induction (or discovery patterns), deduction (testing of theories and hypotheses), and
abduction (uncovering and relying on the best set of explanations for understanding
one’s results)’ (p. 17-18). A more parsimonious definition has been provided by
Tashakkori and Creswell (2007); using ‘both qualitative and quantitative approaches or
methods in a single study or programme of inquiry’ (p. 4). All definitions of MM agree
that MM is a type of research design in which qualitative (QUAL) and quantitative

(QUAN) approaches are mixed across the stages of the study. However, it is worth
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noting that Maxwell and Loomis (2003) concluded that, ‘The actual diversity in mixed

methods studies is far greater than any typology can adequately encompass.’ (p. 244).

Table 4.1 illustrates the advancement of the pragmatist paradigm and provides an
overview of the evolution of methodological approaches in the social and behavioural
sciences. It is evident from the chronological table that in the 1990s researchers realised
that the research question is more important than the paradigm that is supposed to
underlie the method. Table 4.2 illustrates the assumptions underlying the pragmatist
paradigm beliefs, which formed the methodological underpinning of this study. In fact,
pragmatists argue that method must follow the question, and multiple methods should
be used because every method has its limitations. Similarly, Fielding and Fielding
(1986) suggested that although the diversity of data can support the convergent
conclusion, this confidence in the finding will only be as good as the different kinds of

errors in the data.

Multistrand designs are viewed as most complex designs within MM, because mixing
the QUAL and QUAN approaches may occur both within and across the
conceptualisation, methodological, analytical, and inferential stages (Teddlie &
Tashakkori, 2009). Furthermore, Teddlie and Tashakkori (2009) identified five distinct
multistrand designs: sequential, parallel, conversion, multi-level, and fully integrated.

This PhD employed a Parallel Mixed Design (PMD — Teddlie & Tashakkori, 2009).
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Table 4.1: The evolution of methodological approaches in the social & behavioural
sciences (based on Tashakkori & Teddlie, 1998, p. 15).

Period I: The Mono-method or ‘Purist’ Era (19™ Century through to 1950s)
A. The Purely Quantitative Orientation
1. Single Data Source (QUAN)
2. Within One Paradigm/Model, Multiple Data Sources
a. Sequential (QUAN/QUAN)
b. Parallel/Simultaneous (QUAN & QUAN)

B. The Purely Qualitative Orientation
1. Single Data Source (QUAL)
2. Within One Paradigm/Model, Multiple Data Sources
a. Sequential (QUAL/QUAL)
b. Parallel/Simultaneous (QUAL & QUAL)
Period II: The Emergence of Mixed Methods (1960s to 1980s)
A. Equivalent Status Design (across both paradigms/methods)
1. Sequential (i.e. two-phase sequential studies)
a. QUAL/QUAN
b. QUAN/QUAL
2. Parallel/Simultaneous
a. QUAL + QUAN
b. QUAN + QUAL

B. Dominant/Less Dominant Designs (across both paradigms/methods)
1. Sequential (i.e. two-phase sequential studies)
a. QUAL/QUAN
b. QUAN/QUAL
2. Parallel/Simultaneous
a. QUAL + QUAN
b. QUAN + QUAL

C. Designs With Multilevel Use of Approaches
Period I1l: The Emergence of Mixed Model Studies (1990s)
A. Single Application Within Stage of Study”

1. Type of Inquiry — QUAL or QUAN

2. Data Collection/Operations — QUAL or QUAN

3. Analysis/Inferences — QUAL or QUAN

B. Multiple Applications Within Stage of Study ™
1. Type of Inquiry — QUAL and/or QUAN
2. Data Collection/Operations — QUAL and/or QUAN
3. Analysis/Inferences — QUAL and/or QUAN

*There must be a mixing such that each approach appears in at least one stage of the
study.
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Table 4.2: Assumptions underlying the positivist, post-positivist, pragmatist and
constructivist paradigms on a continuum (based on Tashakkori & Teddlie,
1998, p. 23; and Borkoles, 1998).

v

A

continuum
Objective Subjective
Assumptions Positivist Postpositivist Pragmatism Constructivism
Ontology (nature of | Naive, external Critical or Accept external Relativist — interacting
reality) realism transcendental reality. Choose individuals produce
(single reality) realism explanations that and define their own

Apprehendable
reality is
assumed to exist.

best produce desired
outcomes.

definitions of
situations

Existence of multiple,
constructed realities

Epistemology (the
relationship of the
knower to the
known)

Objective,
Dualist
assumptions that
findings are True
— knowledge is
accumulated in
an objective

Modified Dualism —
Findings probably,
objectively “true”

Both objective and
subjective points of
view

Subjective point of
view. Knower and

known are inseparable.

Knowledge is seen as
a consequence of
human activity -
human construction.

manner
(knower and
known are
dualism).
Axiology (role of Inquiry is value- | Inquiry involves Values play a large Inquiry is
values in inquiry) free. values, but they may | role in interpreting value-laden.
be controlled. results.
Methodology Quantitative Primarily Quantitative & Qualitative
Quantitative Qualitative
Logic Deductive Primarily Deductive Deductive & Inductive
(a priori Inductive (no exact hypotheses
hypothesis) to be tested)

Confirmatory,
Predictions to be

exploratory research
questions

tested and Understanding and
confirmed, interpretation
Vigorous control (practical)
Causal linkages/ Real causes There are some There may be causal | All entities
interpretation of temporarily lawful, reasonably relationships, but we | simultaneously

results.

precedent to or
simultaneous
with effects.

stable relationships
among social
phenomena. These
may be known
imperfectly. Causes
are identifiable in a
probabilistic sense
that changes over
time.

will never be able to
pin them down.

shaping each other.
It’s possible to
distinguish causes
from effects.
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4.2.3. Parallel mixed design (PMD)

PMD is defined as an ‘MM project where the phase of the study (QUAN, QUAL)
occurs in a parallel manner, either simultaneously or with some time lapse. These
phases address related aspects of the same basic research question(s)’ (Teddlie &
Tashakkori, 2009, p. 143). The type of inquiry, data collections, and analysis/ inference
stages of the research mixes both qualitative and quantitative approaches in at least one
stage of the study. To combine methods in such a manner infers methodological
integration that is to use multiple methods to study a research problem. Furthermore, the
QUAL and QUAN strands are aiming to answer related aspects of the same MM
research questions; also inferences drawn from the QUAL and QUAN strands are
integrated and synthesised at the end of the study (Teddlie & Tashakkori, 2009). There
are three key studies that have used this design: Rao and Woolcock, 2003; Lopez and
Tashakkori (2006); and Sosulski and Lawrence (2008). In all of these three studies data
yielded by both strands (QUAL, QUAN) were initially analysed separately and
integration only occurred at the meta-inference stage at the end of the research process.
All of these studies aimed to contrast and compare the various findings in order to form
a much more comprehensive view and understanding of the research phenomenon. In
summary, the strength of employing this research design in this PhD is that the
weaknesses self-report data obtained from questionnaires regarding health status and
weight history can be attenuated by the richness of data obtained from the weight
history interviews. This not only provides cross-validation, but essential meaning and
descriptions of underlying processes that could not be obtained by other sources or each

individual source.
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4.2.4. Sampling in MM studies

For the QUAN strand the present study adopted a purposeful random sampling
approach (see QUAN strand description). This was the same for the QUAL strand too,
as it aimed to follow up all recruited participants (i.e. both adherers and non-adherers) at
12 months. A paper of Collins, Onwuegbuzie, and Jiao (2007) defines random
purposeful sampling as ‘Selecting random cases from the sampling frame consisting of
a purposefully selected sample’ (p. 272). Furthermore, Onwuegbuzie and Leech (2004)
recommended a minimum sample size for experimental research design in an MM study
to be 21 participants per group for one-tailed hypotheses. The present study had 31

participants in each arm of the trial (experimental and delayed control).

Table 4.3 explains the MM design decisions that were taken at every stage of the
research process. The content of this table is expanded upon later in the chapter when

the individual strands of the study are discussed in more detail.
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Table 4.3: Structural description of goals, theories, design elements, and the meta-
inference process of the PhD.

Overaching goals of research

To explore how clinically obese women respond
physically and psychologically to a yearlong exercise-
based lifestyle intervention programme.

Guiding theory

The Self-Determination Theory was used to enhance
exercise intervention effects and to determine whether
such an intervention increases regular physical
activity and other health outcomes compared to a
delayed start control group. Self-regulation style of
participants was the outcome measure.

Design and major decision
points

Multistrand MM; Parallel Mixed Design was
employed.
QUAN - 62 participants from a purposeful sample
(clinically obese women + other criteria) were
randomly allocated to either intervention or delayed
start control group.
QUAL - 62 participants were initially interviewed
(using semi-structured format) before start of the
study. All adherers were interviewed after the
completion of a 1 year exercise intervention.
Data was collected at 3 data points for the intervention
group:
1. Baseline
2. End of intervention after 3 months
3. End of 9 month Maintenance Phase (1 year
after baseline measures)
Data was collected at 4 data points for the delay start
control group:
4. Baseline 1 (measured at the same time as
intervention group’s)
5. Baseline 2 (measured at the start of the
intervention for the control group)
6. End of intervention after 3 months

7. End of Maintenance Phase at 9 months
(delayed control start group only)

Participants and settings

The participants were 62 clinically obese healthy
women who met the selection criteria. At the time of
the study all participants lived in a medium-size
Northern town of England, UK.

Data collection procedures

Both QUAL and QUAN strands will be described
later on in the chapter. All data collection was
conducted by the lead researcher (EB).

Meta-Inference/Analytic
Process

See QUAL and QUAN strands for description of data
analyses.
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4.2.5. Limitations of using a MM design

One of the major criticisms of using MMs is around the integration of the QUAL and
QUAN elements of the study. For example, Freshwater (2007) argued that rigour of
how one applies opposing paradigm’s applications is problematic. However,
pragmatists see QUAL and QUAN as a technique or approach that is integrated in the
framework of pragmatism. Therefore, this criticism is only valid for those who work out
from contradicting paradigms. However, she has a point in questioning the resolution of
contradictory findings. She points out that ‘MM do bring different perspectives to bear,
but do they allow for competing interpretations to coexists, and therein undecidability?’
(p.141). More recently, Bryman (2007) argued that ‘insufficient attention has been paid
to the writing up of mixed methods findings and in particular to the ways in which such
findings can be integrated’ (p.21). He stated that ‘there is still considerable uncertainty
concerning what it means to integrate findings in mixed methods research’ (p.21).
Indeed, Campbell, Quilty, and Dieppe (2003) raised the issue of ‘quantitised’ data from
qualitative components of RCTs, mainly supporting or contradicting the quantitative
findings. Similarly, Moffatt, White, Mackintosh, and Howell (2006) lead the way to
describe six different approaches to explain discrepancies, such as where participants
reported substantial benefits in a concurrent qualitative phase when there was a zero-
effect size reported in the quantitative one. Another criticism is as Barbour (1999)
noted, that ‘only rarely is multi-method research likely to put equal emphasis on
qualitative and quantitative methods’ (p.39). Additionally, O’Cathain, Murphy, and
Nicholl (2007) claimed that there are problems arising from researchers publishing just
the quantitative or the qualitative data separately, without making any reference to the
other component and how the two strands influenced the findings of each other.
However, the subject specific journals still prefer to operate in their accustomed

paradigm structure (either QUAN or QUAL), making it difficult for researchers to
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submit MM projects. All of these criticisms are valid in the context of MM research, but
do not outweigh the strength of discovering mutually informative trends and themes

(Sosulski & Lawrence, 2008).

4.2.6. Summary of justification for using an MMS

There are a number of arguments why the adoption of an MMS method was the most
appropriate for the present thesis. First, it helps to understand the complexity of a health
behaviour and the environment in which this research took place (O’Cathain et al.,
2007). Secondly, it provides effective evaluation of the research undertaken (O’Cathain,
2009). Thirdly, it allows for simultaneous use of exploratory and confirmatory research
questions (Teddlie & Tashakkori, 2009). Finally, the use of this design allowed for
recognising in advance the implications of data derived from qualitative and
quantitative investigations in this study (Bryman, 2007). This process was also
important in the planning of the stages of the data collection. For example, weight
history interviews took place at the same time as baseline physiological measures.
However, it took a lot longer to transcribe the manuscripts from the qualitative
interviews than inputting the physiology data. Therefore, there was a time delay in
giving detailed feedback to participants about their physiological results until the
interviews were listened to and transcribed. Combining feedback from these sources
allowed a more comprehensive approach to see where the participants will need to

invest in their efforts to change.

It is this PhD’s aim to demonstrate that using both qualitative and quantitative
approaches to research enhanced the findings of this study and led to a greater

understanding of the participants’ journey through an exercise intervention process.
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4.3. Quantitative Strand: Exploratory Randomised Control Trial (RCT)

The primary aim of the QUAN strand was to determine whether a one-year-long
exercise-based lifestyle intervention for clinically obese but otherwise healthy women
improves health outcomes, including psychological and physical health. That is, the
research tried to determine whether there were any changes over time in physical and
psychological health, including fitness, psychosocial indices, and adherence to exercise.
The QUAL strands’ aim was to identify what aspects of the intervention participants
found most useful for behaviour change, including barriers and facilitators, and how
they’ve responded to an intensive course of lifestyle change project (e.g. adherence to
sessions, sustainability, and fidelity issues). Ultimately, this is a feasibility study which
will provide important information for Phase 111 definitive RCT studies, including

sample size calculations.

The design of this study was an Exploratory RCT trial (Phase 1), as it was identified by
Medical Research Council (MRC, 2000) as the ideal design for complex interventions
in health-related studies, since it helps to minimise bias and improves the estimate of
potential benefits of the intervention. The MRC (2000) framework views complex
interventions that comprise a ‘number of components, which may act both
independently and inter-dependently’ (p. 2). For example, these components could be
behaviours, and/or settings, aiming to answer questions like, ‘How does the exercise
intervention work? What are the ‘active ingredients’ (e.g. place of exercise classes,
content of sessions, exercise leader etc.)? This research intended to intervene at the level

of the individual.

Figure 4.1 shows the MRC framework used in this study. In the Pre-Clinical Phase (0-1)
a theoretical framework was chosen (Self-Determination Theory — SDT), and

implemented at ‘Pre-Clinical Phase’ of the framework. It was envisaged that using SDT
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would enhance the understanding of why an individual benefits more or less from a
health-related intervention than another. Appropriate outcome measures were chosen,
relevant to the concepts of self-regulation, including autonomy, competence and
connectedness within SDT. The way participants respond to an intervention trial in
health-related interventions has been problematic in the past as participants’ self-
regulation was under-researched. However, there is now sufficient evidence that
participants who drop out tend to differ in very significant ways in self-regulatory terms
from those who do not (Luszczynska & Schwarzer, 2005). For example, Luszczynska
and Schwarzer (2005) have show that those with poor pre-intervention self-efficacy
beliefs responded poorly to health-related interventions and were less able to benefit
from such health initiatives. Additionally, Deci and Ryan, (2008) postulated that those
who are less autonomously regulated are more likely to fair worse in intervention
settings. This is particularly important as poor adherence statistics will bias and mask

the outcome and usefulness of such interventions (MRC, 2000).

Phases 0-1 of the study aimed to model and identify the structure and components of the
intervention, based on a systematic review of previous RCT interventions relevant to
this study. The environmental (i.e. suitable place to carry out the trial), the personal (e.g.
participants targeted; development of inclusion criteria, psychological and physiological
measures to be taken) and intervention process, content, and design were identified prior
to the start of the exploratory trial, Phase Il of the MRC framework. Fidelity was
monitored throughout the intervention by random observations and participant feedback

sheets.
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Figure 4.1: Framework for trials of complex interventions (MRC, 2000, p. 3).
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The researcher was concerned about the ethical implications of withholding an

opportunity for ‘desperate’ women, as 212 of them replied to the study call. After
receiving advice from the University’s Research Committee and the Local Research
Ethics Committee of the Teaching Hospitals, it was agreed with the supervisory team
that a delayed intervention randomised control trial will be implemented. Whitehead
(2004) explored whether control groups were appropriate for behaviour interventions,
such as used in this PhD. A purpose of an RCT is to show that the ‘treatment or
intervention” was effective and this is not attributable to non-specific effects or
confounding variables. In an RCT participants are monitored closely and there is an
expectation of reciprocity and compliance, which is moderated by the amount of task
they are asked to carry out and other factors such as practitioner/participant
relationships. Small scale clinical trials often underestimate the effects of an
intervention, hence the need for exploratory trials. Large definitive RCTs are costly and
should only be attempted if an exploratory trial has been conducted (MRC, 2000) which
has already established that the intervention will result in a considerable improvement
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of the participants’ life. One major source of bias was identified before the planning of
the intervention: the differential dropout rate bias. It was expected that those who did
not lose weight will drop out sooner than those for whom the intervention was working.
Given that the philosophy of the project was to ‘improve physical and psychological
health’ in participants and not weight loss, the women recruited to the study were
generally desperate to lose weight fast. With clinical obesity, as per previous literature,
substantial weight loss was never expected through lifestyle change within the context
of this study. That is why intention-to-treat analyses were also conducted throughout.
Furthermore, non-specific effects such as practitioner and participant relationships were
also expected to be a potential bias. For example, the researcher had a substantial
interaction with participants and that may have influenced the results such as reporting
better or worse outcomes. As Drossman, Whitehead, and Camilleri (1997) have shown,
the higher the interaction with the research team the better results are reported.
Additionally, Whitehead (2004) observed that the natural history of the disease
(regression to the mean) also affected results over time. In this study, it may have been
that obesity-related symptoms of fatigue, depression, and body image problems may

have got better or worse regardless of the intervention.

All participants who fitted the recruitment criteria were randomised to either receive the
intervention immediately or to wait three months; continue their current lifestyle and
then be offered the intervention. The problems associated with this approach were that
participants knowing that they would receive the intervention may have consciously or
unconsciously changed their behaviour in the waiting period, thus biasing the second
baseline measure. The present study did not use a credibility scale (e.g. Attitude
Towards Treatment Questionnaire, Borkovec & Nau, 1972). However, as previously

described, participants’ goals and expectations for the intervention was

148



comprehensively explored via qualitative interviews and questionnaires. The project
was titled, advertised, and described in the context of autonomy-support framework as
per the philosophical stance in SDT. The same researcher took both groups through the
intervention and maintenance phases of the project. Both groups received identical
exercise sessions by the same practitioners (Tai Chi and Aerobic/Aqua instructors and
the dietician who was CBT trained). The amount of contact time was the same for both
groups (i.e. four one-hour aerobic/circuit classes). It was hoped that the delayed start
control condition was made credible to the participants. The majority (78 % of uptake)
of waiting participants took up the intervention. Waiting creates a negative effect in
participants’ expectations, which was problematic for the implementation of SDT’s
philosophical stance, as participants may perceive being controlled by the researcher.
Furthermore, being in a control group may have inadvertently made them less
‘autonomous’ in their behaviour, which might have major implications for self-
regulatory processes and for intervention outcomes (note: there was no drop in GCOS
Autonomy for the control group from first assessment to the start of their treatment).
Nevertheless, the exploratory RCT was deemed to be the best available design. To
ensure that the delayed start control group’s expectations remained positive towards the
intervention two principles were adhered to as per Whitehead’s (2004) suggestion: 1)
delayed start control groups should be credible to participants, and 2) the delayed start
control group intervention should not have a significant impact on the effectiveness of

the study.

In summary, the purpose of this PhD was to determine whether a one-year-long
exercise-based lifestyle intervention for clinically obese but otherwise healthy women
improves health outcomes, including psychological and physical health. This research

did not take the trial further to Phase 11l due to PhD submission constraints.
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Table 4.4: Appraisal of design options for Phase Il of the PhD.

Pros

Cons

Experimental
Designs

After Whitehead (2004): 4 sources of
bias:

1. Investigator bias

2. Participants’ expectations
(placebo)

3. Ascertainment bias
(inadvertent selection of an
unrepresentative sample)

4. Non-specific effects, such as
the quality of relationships
between various professionals
and participants.

Traditional RCTs

Gold standard way of
investigating differences
between intervention and
control group.
Randomised, double-
blinded, parallel group,
placebo controlled,
multi-centred. RCTs
thought to minimise
biases. Employment of
placebo-control groups
to minimise expectation
effects. Recruitment
should be from multiple
centres, using multiple
practitioners.

It was not possible to have a double-
blinded study, as the researcher
designed the project and carried out
the sole management of the
intervention and delayed start control
groups. There was no option to have
multi-centres and placebo controlled
study as it was a PhD study and there
was no scope to recruit a ‘distraction’
(e.g. playing chess with friends)
placebo group.

Delayed
Intervention RCT

All participants will
receive and may benefit
from the intervention.
Uses a gold standard
methodology: RCT.
Controls for non-specific
treatment effects such as
regression to the mean.

It is problematic for participants who
were randomised to delayed start
control not to change their ‘usual’
behaviour in the wait. It is not ideal for
them to wait 3 months, as their
condition may worsen (e.g. develop
obesity-related diseases, like diabetes,
hypertension etc.). Poor control for
placebo effects as nobody is expected
to improve whilst waiting, and in fact
may deteriorate, which will bias
subsequent measures, by showing a
larger effect in differences between
groups (immediate and delayed).
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The MRC’s (2000) framework (see figure 4.1) recommends using qualitative research
both in the early and later stages of the RCT, first for developing an understanding for
the design of the intervention and later to find out why people may or may not benefit
from intervention. They postulated that using a qualitative component to the study could
locate the ‘active ingredients’ of an intervention. Furthermore, the MRC guidelines
stated that ‘Qualitative studies may be used to determine which groups of participants
are most likely to respond positively to the intervention, whether the intervention must
be modified in different ways for the different groups, or simply not used for certain
types of people’ (p. 9). These arguments provide a strong rationale for the MD used the

exploratory trial.
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Figure 4.2:

Participants randomisation and follow-up.
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4.4. Participants

Newspaper and email advertisements were used to recruit participants (see also
Appendix A). The final 62 participants were between 24 and 55 years of age, the mean
age being 40 years (see Table 4.5 for SD’s additional demographic and physiological
characteristics of the sample). The sample had an average BMI of 38.6kg-m™ ranging
from 30-65, were free of obesity-related medical disorders, relatively free from
psychological problems, and had their GPs’ signed approval to participate (see also
Figure 4.1). For the purpose of the study it was assumed that over-fatness was mainly
the result of the participants’ lifestyles, rather than their genetic make-up. The
recruitment criteria were established at the planning stage of the research and only those
who fitted the criteria were recruited—criteria: BMI < 30, non-pregnant women, pre-
menopausal, non-smoking free of CHD, hypertension, diabetes and other known
diseases, no drugs (except of hormonal contraceptives). All participants read the
information sheet provided and signed the consent form before enrolment. All
communications were conducted by the researcher either in person or in writing and by
phone if necessary throughout the programme. Participants were also free to phone in

and make individual appointments with the researcher if they wanted to.

All participants were required to fill out a Recruitment Questionnaire (see Appendix B).
Participants who answered the question ‘How do you rate your health?’ as ‘poor’ were
asked to clarify what they meant by poor health at the weight history interview
conducted by the lead researcher (EB). Similarly, if they had indicated on the
recruitment questionnaire that they were often or very often depressed, this was also
followed up during the same interview. It was established that none of the participants
at the time of the weight history interviews had suffered from clinical depression that

was under medical control. The participants’ health status was also clarified with a
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follow-up phone call to their GPs at the time of recruitment if they indicated that they
suffered from ‘poor health’. During fitness testing, two participants showed signs of
high blood pressure and borderline diabetic symptoms. The referral system which was
put in place by the lead researchers in the event of any medical and/or psychological
problems prior to the intervention allowed for further assessments and investigations to
take place. The two women with high blood pressure were treated by the identified
medical doctor (cardiologist) working with the lead researcher. The 24-hour blood
pressure check proved to be non-significant for both women. At all times, if health
problems were uncovered by this research participants were referred on to contact their
GPs and seek help for those conditions. One woman with a BMI of 51.38 kg-m™
suffered from serious sleep apnoea that was unnoticed by her doctor and subsequently
got treated on referral. Similarly, women who had admitted to having eating disorders
(e.g. binge eating, bulimia, night eating syndrome, restrictive eating — 15 out of 62;
24%) during the brief cognitive behavioural sessions were advised to seek help via their
GPs. Obviously, these women could not have functioned in their everyday lives if they
had full-blown eating disorders, but certainly they exhibited signs of disordered eating
patterns. Additionally, one woman developed serious psychiatric problems and was
treated for it by a psychiatrist to whom she was referred, whilst remaining and
completing the yearlong programme. See also appendix C, D, E, F, and G for

information participants provided prior to enrolment to the programme.
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Table 4.5: Baseline demographic, anthropometric and metabolic components among
62 participants recruited to the WHEEL study.

Variable Mean (SD)
Age, years 40.2 (7.7)
Weight, kg 104.3 (21.4)
BMI, kg-m™ 38.6 (7.6)
Waist circumference, cm 107.9 (16.2)
Waist-Hip circumferences ratio 0.86 (0.10)
Body Fat content, % 33.7(9.5)
VO,, ml-min™ 2258.3 (356.0)
VO,, ml-kg™-min™ 22.1(3.3)
Total Cholesterol, mmol-I™* 5.33 (0.88)
HDL-cholesterol, mmol-I* 1.28 (0.29)
Triglycerides, mmol-I™ 1.52 (0.65)
Fasting glucose, mmol-I™ 5.29 (1.1)
Systolic BP, mmHg 132.9 (17.8)
Diastolic BP, mmHg 86.8 (10.5)
IDF MetS components 2.6 (1.2)

Fasting glucose n = 58; Lipoprotein-lipids n = 55;

Blood pressure n = 54

4.5. Measurements and instruments

4.5.1 Anthropometrics

Body composition assessment was used to identify participants’ health risk associated
with being clinically obese (i.e. having high percentage of total body fat), especially
considering intra-abdominal fat. These measures were used to promote their
understanding of the health risk associated with being over-fat. The measures were also
used in providing feedback to participants in their progress on the weight-management

programme (Heyward & Stolarczyk, 1996). The researcher and her research assistant
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were trained on at least 50 clinically obese individuals prior to taking the various

measurements during the WHEEL project’s data collection period (see Appendix H).

Anthropometry measures the size and proportion of the human body. All measurements
were taken in accordance with Lohman, Roche and Martorell’s (1988) Anthropometric
Standardisation Manual, with Heyward and Stolarczyk’s (1996) and with Roche,
Heymsfield and Lohman’s (1996) recommendations. Three measures were taken at each
site and the average was used in further analyses. All circumference and body diameter
measurements of the limbs were taken on the right side of the body (Heyward &
Stolarczyk, 1996). Circumference measurement accuracies were re-checked with 10
participants who were recalled a week later, on the same day, and at the same time to
establish test-retest reliability at the assessment stage. Test-retest correlations for the
circumference and body diameter measurements were between 98-99%. Only field
techniques were used to measure adiposity in this study, because of the costs associated
with the more sophisticated body composition measurements such as under-water
weighing, Magnetic Resonance Imaging (MRI), Computed Tomography (CT) scans,
and Bodpod. Furthermore, for the purpose of this study such measurements were not

required.

4.5.1.1. Height

All measurements were taken at the same time of the day (e.g. either pm or am
depending on testing) and by the same person (i.e. the lead researcher or the research
assistant) to minimise error in measurements. All participants were asked to stand
barefoot on a horizontal surface with heels together. It was checked that their back was
as straight as possible with the buttock, shoulder blades and back of the head in contact
with the pole of the stadiometer. Participants then were asked to ‘look straight ahead’

and to ‘stand up tall’. Then the stadiometer’s ruler was horizontally placed on their
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heads. Measurements were taken to the nearest millimetre using a portable, direct-

reading stadiometer (Seca 217 Stadiometer; Birmingham).

4.5.1.2. Weight

Using a digital scale (Seca a 770 digital low form scale; Birmingham), participants were
measured in their underwear, without shoes, to the nearest 100 g. The same scale was
used to measure all participants and they were checked for calibration and buttery each
time lapse before use. The scale was based on a solid supporting surface in the

laboratory examination room.

4.5.1.3. Body Mass Index (BMI)

Based on height and weight participants BMI was calculated (BMI is a ratio of body
weight and height squared (kg/m?) with which body weight is measured in kilograms
and the height is in meters). BMI is considered to provide the most useful population-
level indicator of obesity (WHO, 1998). BMI, or Quetelet Index, is however a crude
index of obesity, because it does not accurately measure body fatness (Heyward &
Stolarczyk, 1996). However, it is a good enough measure to describe risk factors
associated with obesity in a sedentary population (WHO, 1998). The advantage of using
BMI is that it can conveniently be measured and is frequently used in obesity-related
research findings. Some of the limitations associated with BMI are:

e BMI does not differentiate between different fat distributions of obese (e.g.
visceral obesity), which is important in terms of assessing health risks (Garn,
Leonard, & Hawthorne, 1986; Nevill, Stewart, Olds, & Holder, 2006).

e Lohman (1992) identified the potential of over-estimation of fat-free mass

because of the varying amount of muscle, organs, and skeleton, as well as fat.
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4.5.1.4. Circumference

Circumference measurements, just as BMI estimations, are affected by fat, muscle and
skeletal mass, skeletal size being directly related to lean body mass (Heyward &
Stolarczyk, 1996). All measures were taken with a metal tape measure that did not
stretch with use. The following anatomical sites were measured: shoulder, arm, chest,
forearm, wrist, waist and umbilicus, proximal thigh, knee, calf and ankle. Standardised
procedures were closely followed when finding the measurement sites. Using a pen,
participants were marked when these were located to ensure that all three measurements
were taken at the same site. The average of three measurements was recorded and used

for further analysis.

4.5.1.5. Waist to Hip Ratio (WHR)

WHR was calculated from circumference measurements. WHR is a ratio of the
circumference of the waist to that of the hips. The WHR as well as the BMI are
perceived to be good predictors of intra-abdominal fat (Després, 1993). There is a
strong support for using WHR as a measure of risks associated with fatness. However,
there is a decrease in accuracy of such assessment with increasing levels of obesity
(Heyward & Stolarczyk, 1996). To date, research findings have been ambiguous about
measuring WHR, because there is no universally standardised procedure. The WHO
(1988) recommended that the site to measure waist circumference differs from The
Anthropometric Standardisation Reference Manual’s (Lohman, et al., 1988). For the
purpose of this study the latter was adhered too. Thus, waist circumference was
measured in centimetres at the narrowest part of torso, level of the ‘natural’ waist
between ribs and iliac crest. Hip circumferences were measured at the maximum
posterior extension of buttocks, by applying the tape around the abdomen at the level of

greatest anterior protuberance. This ensured that overhanging fat tissue was also
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included. This research potentially has identified that the umbilical measures might be a
better measurement site than the waist circumference when assessing abdominal fatness

and associated health risks.

4.5.1.6. Skinfolds (SKF) thickness

The SKF measures were taken in a private dressing room in the presence of two
researchers to minimise the embarrassment to participants. The advantage of SKF
measures is that it is easy to administer at a relatively low cost. Furthermore, it is a
reasonably good measure of subcutaneous and total body fat (Lohman, 1992). The sum
of total SKFs in this research was used to estimate total body fat. The sites measured
included chest, subscapular, suprailiac, abdominal, triceps, biceps, thigh and calf to give
indication of body fatness. The same Harpenden skinfold calliper was used on all

participants and all skinfolds were measured to the nearest 0.1mm.

The BMI, WHR, and the SKF estimations of body fatness are potentially problematic in
obese individuals (McNeill et al., 1991; Fowler et al., 1991). It was felt that the over-fat
in terms of health risk was important, but not crucial to this work. All the body
composition measurements were triangulated and statistically analysed to establish
which indexes were the best predictors of the metabolic profile obtained at the

assessment stage of the study.

4.5.1.7. Bioelectrical Impedance Analysis (BIA)

In this study a Maltron BF-906 (Maltron International Ltd. Rayleigh, Essex, UK) body
fat analyser was used to measure rapidly and non-invasively body composition. It was
assumed that impedance to current flow through the body is directly related to the
square of the individual’s height and indirectly related to the cross-sectional area

(Heyward & Stolarczyk, 1996). The BIA measures took place at the same appointment
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as blood samples were taken; therefore it was easier to manage the conditions of
measurement criteria (e.g. participants to fast before tests). Participants were asked to
not to eat or drink within 12 hours of the test; not to exercise within 12 hours of the test,
urinate within 30 minutes of the test; consume no alcohol within 48 hours of the test;
and not to take diuretic medications within seven days of the test. All compliances were
checked before measurements were taken. Those who had a tendency to retain water
during their menstrual cycle were asked to take the test at another time, if the timing of
the test coincided with that period. The same instrument was used and checked for
calibration before each measurement on all participants. It was made sure that all
measures were taken according to guidelines provided.

e BIA measures were taken on the right side of the body with participants lying

supine on a nonconductive surface in a room with normal temperature (~22 °C).
e Atall electrode sites the skin was wiped with an alcohol pad.
e The electrodes were placed on the right hand (and wrist) and right feet (and

ankle) according to Figure 4.3:

Figure 4.3: Hand and ankle measure site (maltronint.com).

e Lead wires were attached to the appropriate electrodes; black leads were attached to
the hand and foot; red leads were attached to the wrist and ankle.
e Extreme care was taken that there should be no contact between the thighs and

between the arms and the trunk, which is problematic in the obese.
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Research has shown that hydration levels in obese women (76% to 77% fat-free body —
FFB) are higher than in leaner women (73% to 74% — Segal, Wang, Gutin, Pierson, &
Van ltallie, 1987). Furthermore, the fat-free body (FFB) density of obese individuals is
less than 1.10 g/cc, resulting in a systematic overestimation of %Bf when two-
component body composition models and equations are used. Therefore, Gray, Bray,
Gemayel, and Kaplan (1989) and Weltman, Levine, Seip, and Tran’s (1988) prediction

equation for obese women were used to estimate body fatness.

BIA women (19-59% BF) — Gray et al. (1989)
FFM (kg) = 0.00151 (HT?) — 0.0344 (R) + 0.140 (BW) — 0.140 (BW) — 0.158 (age) +
20.387

(FFM = fat-free mass (kg))

Anthropometry women (20-60 yr) — Weltman et al. (1988)

%BF = 0.11077 (AB C) — 0.17666 (HT) + 0.14354 (BW) + 51. 03301

(BF = body fat; HT = height (cm); R = resistance (Q); BW = body weight (kg); AB C
(cm): average abdominal circumference = {(AB; + AB,)/2}, where AB; (cm) =
abdominal circumference anteriorly midway the xyphoid process of the sternum and the
umbilicus and laterally between the lower end of the ribcage and iliac rests, and AB;

(cm) = abdominal circumference at the umbilicus level).

4.5.1.8. Limitations and sources of measurement error in anthropometrics
Heyward and Stolarczyk (1996) identified researchers’ experience and skill level in
measurements, participant factors, equipment used, and the prediction equation selected
to estimate body composition as sources of measurement error (see also Sebo, Beer-
Borst, Haller, & Bovier, 2008). It was particularly difficult to measure some obese

women in this study because the underlying muscle and fat tissues were hard and
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compressed. Furthermore, it was difficult to locate anatomical landmarks. However, in
this research great care was taken to overcome most of these errors. From this
perspective, participant factors did affect skinfolds and circumference measurements,
especially in the case of those participants with the highest BMI. For example, in one
case the measurement tape was not long enough to measure shoulder circumference.
This data was discarded when the 2-meter tape measure was insufficient during
circumference measurements. Similarly, it was difficult to get accurate measurements

when skinfolds were taken on the same participants.

4.5.2. Physiological measurements

4.5.2.1.Bassey et al.’s (1976) Walking Test

This walking test was used because of its suitability for frail individuals. It allowed the
participants to choose the intensity of their performance in response to standard
instructions. This test measures cardiac response to exercise. Before the test,
participants were fitted with a heart rate monitor and chest transmitter (S610i Polar
Heart Rate Monitor: Polar Electro Oy, Kempele, Finland), and their resting heart rates
were recorded. Thereafter, heart rate measures were taken at the end of each lap that
was completed. Additionally, each participant’s blood pressure was measured by an
Accoson Dekamet Mecury Sphygnomamometer, with a wide Velcro cuff (Accoson,
Essex, Harlow, UK), with subjects in a seated position. Three readings were taken, with
the average score recorded as the measured value, before and after the test. It was
essential to use cuffs that fitted a larger than 33 cm circumference. All participants were
asked to walk an indoor course three times: three laps of 100 m, at three different speeds
(slow, normal, fast) ensuring that they chose their own walking speed in response to
standard instructions. The researcher took great care not to interfere with the

participants’ choices. They were nor encouraged or discouraged whilst taking the test.
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The verbal instructions of the researcher were as follows: ‘Please walk rather slowly;,
please walk at your normal speed, neither fast nor slow; please walk rather fast, without

overexerting yourself’ (see Appendix ).

The test was run progressively without rest periods. The mean of each lap walked three
times was used in the final analysis. Bassey, MacDonald, and Patrick’s (1982) equation
for women was used that identified factors which significantly affected chosen walking
speeds and heart rate. These were stature, age, and percentage of fat, but not gender,

although that was not relevant to this study.

The equation used was: fc,g (beat - min™) = 161 - 50.7 stature (m) + 0.223 body weight
(kg) + 4.43, where fc is a standardised value at 4.8 km - h™* by interpolation from points

recorded at three walking speeds (i.e. fc = physical condition assessed by heart rate at a

standard exercise intensity).

4.5.2.2. Cardiopulmonary exercise test

Cardiorespiratory fitness was assessed at baseline, 6 months, and 12 months using a
submaximal graded exercise test on a treadmill. The modified Bruce Protocol was
devised that was piloted on three clinically obese participants prior to the start of the

study. All participants underwent a short habituation time to get used to the treadmill.

Participants underwent baseline maximal treadmill walking tests at the Non-Invasive
Cardiology Unit, Leeds General Infirmary. The environmental conditions within the
laboratory were maintained around 20°C and 40 — 