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Abstract 

Regular engagement in physical activity is proven to decrease the risk of numerous 

chronic diseases and to improve mental well-being. However, many children and adults 

around the world fail to engage in sufficient levels of activity required to produce health 

benefits, with reports showing physical activity levels still on the decline. Perhaps because 

of this increase in sedentary lifestyles, obesity has become one of the biggest public health 

threats in the 21st century. Furthermore, both obesity and physical inactivity are closely 

related to psychological health, and may play an important role in shaping self-perceptions 

and feeling of general well-being. The research reported in this thesis was based on this 

premise and examined various aspects of the relationship between physical activity 

involvement, physical status and self-perceptions. 

In the first study, physical status, physical activity levels, and social physique anxiety 

measures were obtained from an adolescent sample of 259 participants. Partial correlation 

analyses revealed that physical activity involvement was not directly linked with physical 

status; however, both factors were significantly associated with social physique anxiety, 

which suggested evidence of an indirect link between the two constructs. That is, analyses 

showed that poor physical status was associated with higher levels of physique anxiety, 

which in turn linked to low engagement in physical activity. In addition, age and gender 

effects emerged, revealing unique differences in the ways in which these three variables 

may be related. 

To cross-validate and further examine these relationships STUDY 2 extended the range 

of self-perception measures to include a multidimensional assessment of physical self-

concept and a global self-esteem measure along with physique anxiety. These variables 

were assessed in a German adult sample (N = 229), again alongside measures of physical 

status and physical activity involvement. Consistent with STUDY 1, no direct link was found 

between physical status and levels of physical activity involvement. However, evidence of 

an indirect link did emerge as both variables were related to multiple dimensions of 

physical self-concept, thereby reinforcing and extending the findings from STUDY 1. 

Furthermore, age effects emerged for physical self-concept, which had not been confirmed 

in previous research on physical self-concept.  

STUDY 3 employed a longitudinal design and investigated changes in physical self-

concept, global self-esteem and social physique anxiety before, during, and after 

participation in a 12-week weight management programme. Participants (N = 63) were 

assigned to one of three conditions: (1) cognitive-behavioural treatment only, (2) cognitive-

behavioural treatment and exercise, and (3) non-treatment control. Statistical analyses 
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revealed a small, but significant reduction in weight for members of both treatment groups. 

Relative to controls, both treatment groups also improved on a variety of physical self-

concept dimensions. At the same time, however, significant group main effects suggested 

that a weight-loss program incorporating exercise involvement may provide physical self-

concept benefits that go beyond those obtained with standard CBT regimes. 

Collectively, these studies add to the growing body of literature on the connections 

between physical activity, self-perceptions and physical status. They also highlight the 

importance of involvement in habitual physical activity throughout the lifespan. Findings 

are discussed with regards to their contribution to the extant literature, and applied 

implications, limitations, and future directions are considered. 
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Chapter I  

Introduction 

 

―If we could give every individual the right amount of nourishment and exercise, not 

too little and not too much, we would have found the safest way to health.‖ 

Hippocrates (460 BC – 370 BC). 

 

Some 2500 years after Hippocrates‟ observation, most societies still struggle to achieve 

an adequate balance of diet and exercise that promotes and maintains physical and mental 

health. Research on physical activity (PA) and diet has certainly advanced a great deal since 

the Age of Pericles. Nowadays, the physical and psychological benefits of a combination of 

habitual exercise and a healthy diet have been widely acknowledged. Hence, countless 

guidelines, recommendations, and initiatives have been published in recent decades that 

embrace these two components to promote healthy living. Nevertheless, inactive lifestyles, 

obesity, and related chronic diseases are on the rise around the globe, reaching new, 

disquieting levels. A sedentary lifestyle is recognised as one of the key contributors to 

obesity and other major health threats. Therefore, it is imperative that the scientific 

community continues to investigate the factors that promote PA and may be influential in 

alleviating obesity-related health concerns worldwide. 

Within this chapter, PA, physical status and their association with selected aspects of 

mental health will be illustrated, providing the background for the research conducted in 

this thesis. 

 

Physical Activity 

PA is defined as any bodily movement produced by skeletal muscles involving energy 

expenditure (American College of Sports Medicine [ACSM], 2006). Numerous 

intervention- and population-based studies have demonstrated the health and fitness benefits 

associated with PA involvement, including enhanced physiological, metabolic and 

psychological parameters. Indeed, regular engagement in PA has proven to decrease the risk 

of many chronic diseases and mortality (Haskell et al., 2007; Pate et al., 1995). 

 

http://www.famous-quotes.com/author.php?aid=3459
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Physical Activity Recommendations 

In the publication entitled Global Strategy for Diet, Physical Activity and Health, the 

World Health Organisation (WHO) recommends at least 30 minutes of regular, moderate-

intensity activity on 5 days/week in order to sufficiently reduce the risk of common non-

communicable diseases in adults (WHO, 2004). Moderate-intensity aerobic activity, for 

instance a brisk walk that distinctly accelerates the heart rate, may be used to accumulate 

the suggested 30 minutes relatively easily, by performing several 10-minute bouts. More 

recently, the American Heart Association (AHA) extended this recommendation by 

suggesting that vigorous-intensity aerobic PA for a minimum of 20 minutes on 3 days each 

week may be equally effective to promote and maintain health (Haskell et al., 2007). For 

school-aged children and adolescents, however, the WHO recommends at least 60 minutes 

per day of moderate-to-vigorous exercise to ensure a healthy development (WHO, 2004). 

Improvements in cardiovascular fitness, reduced risk of chronic diseases and disabilities, 

and the prevention of weight gain may all be achieved by exceeding the minimum 

recommended amounts of PA (Haskell et al., 2007).  

 

Physical Inactivity 

Prevalence, Cause & Consequences of Inactivity 

Despite the well-established benefits of being active, it is widely known that many 

people fail to meet the recommended levels of activity. Alarmingly, PA levels around the 

world are declining within child and adult populations (Cavill, Kahlmeier, & Racioppi, 

2006). For instance, it is estimated a minimum of 60% of the world‟s population fails to 

engage in PA levels required to induce health benefits (WHO, 2008c). In general, modern 

society has become increasingly sedentary in both occupational as well as domestic 

activities, due to changes that have introduced labour-saving devices as well as the rapid 

proliferation of non-active leisure choices (e.g., passive entertainment). Specifically in 

terms of understanding children‟s activity levels, it is worth noting that time and resources 

devoted to physical education are being cut, and computer games and television are 

replacing physically active pastimes (Cavill et al., 2006). Growing safety concerns have 

also stemmed the numbers of people that opt to walk and cycle to and from school and 

work. In addition, urban growth has resulted in living conditions that promote car 

dependency due to long travel distances between work and living places, an issue that is 

often exacerbated as a result of limited public transport alternatives. Furthermore, the lack 
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of parks, sidewalks or recreational centres leaves few facilities that encourage walking, 

cycling or playing outdoors (Cavill et al., 2006; Premier's Physical Activity Task Force 

[PATF], 2008; WHO, 2008c).  

Consequently, more than half of all adults and 2/3 of young people in industrialised 

nations are currently insufficiently active, with exercise levels still on the decline (WHO, 

2008b, 2008d). The Australian National Physical Activity Survey (2000) revealed that over 

7 million Australians aged 18-75 years (54%) did not undertake sufficient PA to obtain a 

health benefit. Of these, over 2 million (15% of those people aged 18-75 years) were 

sedentary, meaning they did not engage in any form of PA in their leisure-time (Australian 

Institute of Health and Welfare [AIHW], 2004, 2008d). In Western Australia, in particular, 

only 59% of adults were found to fulfil PA levels recommended to accrue health benefits in 

2006, while 29% were insufficiently active and 12% of respondents were completely 

inactive (Milligan, McCormack, & Rosenberg, 2007). 

In a 2001-2002 survey conducted among youngsters in the European Region 

(Eurobarometer Study), on average only 34% of the youngsters reported participating in 

enough PA. Across most European countries, boys were shown to be more active than girls, 

and activity levels appeared to decline with age for members of both genders (Sjöström, 

Oja, Hagströmer, Smith, & Bauman, 2006). Consistent with gender-specific trends in 

Europe, the 2003 West Australian Child and Adolescent Physical Activity and Nutrition 

Survey (CAPANS) revealed that one in four secondary male students and one in three 

secondary female students did not engage in any form of activity whatsoever, with activity 

being defined as school based activities, active play, sport, exercise and dance, active 

transport and household chores in this survey (Hands, Parker, Glasson, Brinkman, & Read, 

2004). Insufficient PA in children as well as in adults may pose significant lifelong health 

consequences, as they are an independent risk factor for chronic non-communicable 

diseases that are estimated to cause 1.9 million deaths globally (WHO, 2008a). 

Consequently, it is fundamental to engage in lifelong, habitual exercise to reduce the risks 

of coronary heart disease (CHD), stroke, type 2 diabetes, colon cancer and breast cancer 

that are well-documented correlates of inactivity. 

Economic Costs of Inactivity 

Studies examining the economic cost of physical inactivity have revealed that there is 

an alarming price associated with the growing trend of sedentary living. In developed 

countries, it is estimated that 1.5–3.0% of total direct healthcare costs are attributable to 

physical inactivity (Oldridge, 2008). In the USA a 1999 study found that the costs 
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(diagnosis and treatment) associated with inactivity were at least US $ 24.3 billion, which 

related to 2.4% of total direct US health care cost (Colditz, 1999). Given this study was 

conducted nearly a decade ago, present day costs are likely to have risen further. Other 

studies conducted in Switzerland and the United Kingdom revealed that physical inactivity 

can create costs of about 150-300 Euro per citizen per year (Cavill et al., 2006). In 

Australia, research commissioned by Medibank Private, a private Health Insurance 

company, investigated the health costs of CHD, stroke, Type 2 diabetes, breast cancer, 

colon cancer, depression, and falls associated with physical inactivity. It revealed that 17% 

of the total public and private direct health care cost (about $ 1.5 billion) emerged as a result 

of being inactive, implying that these costs could have been avoided if people were 

sufficiently active (Econtech Pty Ltd., 2007). 

Consequently, increasing PA levels would likely impact upon healthcare costs 

nationally and internationally. To achieve this, public health organisations (e.g., the WHO) 

have largely shifted their focus from treating illnesses to promoting public health, with 

increased emphasis upon altering negative behaviours, such as smoking, poor nutrition and 

insufficient PA.  

 

Benefits of Physical Activity 

Involvement in PA is associated with a number of benefits, including health, weight-

related, and social factors. For instance, habitual involvement in PA has been associated 

with improvements in cardiovascular and respiratory function (e.g., decreased heart rate and 

blood pressure at a given sub-maximal intensity, increased maximal oxygen uptake 

resulting from both central and peripheral adaptations) and reduction in coronary artery 

disease risk factors (e.g., reduced resting systolic/ diastolic pressures, reduced HDL and 

decreased LDL cholesterol levels, improved glucose tolerance). It has also been shown to 

decrease morbidity and mortality, with higher activity or fitness levels being associated with 

lower death rates from CHD, as well as lower incidence rates for CVD, stroke, Type 2 

diabetes, and several forms of cancer. Furthermore, PA engagement can promote secondary 

prevention of cardiac incidences, that is, exercise following a cardiac event may effectively 

prevent another episode (ACSM, 2006). 

Importantly, bearing in mind the figures already presented, regular engagement in PA 

has also been shown to be beneficial in the prevention and treatment of overweight and 

obesity, as well as promoting weight maintenance and preventing regain after weight loss 

(Miller & Wadden, 2004; Nyholm, Gullberg, Haglund, Rastam, & Lindblad, 2008; WHO, 
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2004). It is also important to note that health benefits from exercise can be obtained without 

large reductions in body weight, and it is well-established that habitual PA improves health 

for all active people – regardless of size (Miller & Wadden, 2004). Finally, being physically 

active has many social benefits, such enhanced social/community networks and social 

capital (PATF, 2008). Alongside the physical, health and social benefits of PA, a wide 

range of desirable psychological consequences have also been identified.  

 

Physical Activity & Psychological Well-Being 

The vast amount of research on the effects of PA on psychological well-being in 

previous years has prompted several reviews and meta-analyses on the topic in the last 20 

years, and have provided compelling evidence of the strength of these relationships (e.g., 

Fox, 1999; Netz, Wu, Becker, & Tenenbaum, 2005; Petruzzello, Landers, Hatfield, Kubitz, 

& Salazar, 1991). Collectively, these investigations suggest that increased activity levels 

may assist in reducing levels of depression, anxiety and stress in both children and adults 

(e.g., Petruzzello et al., 1991).  

With regards to the connection between involvement in PA and anxiety, most reviews 

demonstrate evidence for a low to moderate anxiety-reducing effect of PA across different 

populations (A. H. Taylor, 2000). In particular, a noteworthy meta-analysis by Petruzzello 

and colleagues, exploring more than 100 studies, indicated small (.24) to moderate (.65) 

effect sizes for the impact of both acute and regular exercise on anxiety (Petruzzello et al., 

1991). 

Many studies have also documented that regular involvement in PA may effectively 

buffer stress levels in both adults (e.g., Fox, 1999; Scully, Kremer, Meade, Graham, & 

Dudgeon, 1998) and adolescents (Norris, Carroll, & Cochrane, 1992). Furthermore, even 

single bouts of moderate-intensity activity may reduce short-term physiological reactivity, 

and can also assist in recovery from temporary psychosocial stressors (Rejeski, Thompson, 

Brubaker, & Miller, 1992). For example, a 40-minute bout of exercise at 70% of maximum 

heart rate, followed by a 30-minute rest resulted in less blood pressure response to mental 

and interpersonal threat in an exercise group compared to non-exercising controls (Rejeski 

et al., 1992).  

Epidemiological research has also shown an association between PA and levels of 

depression. More specifically, empirical evidence suggests that a physically active person is 

at lower risk of developing clinical depression than a non-active individual. Additionally, 

not only are active people less likely to develop depression, research also shows that high 
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levels of PA may actually reduce levels of depression in adults (Biddle & Mutrie, 2008; 

Craft, 2005; Mutrie, 2000) and adolescents (Birkeland, Torsheim, & Wold, 2008; Mutrie, 

2000; Tomson, Pangrazi, Friedman, & Hutchison, 1993).  

A growing body of literature also suggests that exercise may play a central role in 

shaping positive mood states, self-perceptions, and general well-being (Biddle, Fox, & 

Boutcher, 2000; Fox, 1999). The benefits of PA on self-perceptions will be discussed in 

detail in the section Self-perceptions, Physical Activity and Physical Status. 

 

Physical Status 

The big issue: Obesity 

Obesity has become a major public health challenge in the 21st century, with levels 

reaching epidemic proportions (e.g., International Obesity Task Force [IOTF], 2008; WHO, 

2006). Formerly considered to be primarily an issue in industrial societies, the incidence of 

overweight and obesity is now dramatically increasing in developing countries.  

According to the WHO, overweight and obesity are identified as an accumulation of 

excess body fat that may lead to impaired health (WHO, 2006). The main cause of obesity 

is an energy imbalance between calories which are consumed and those that are expended, 

with the key contributing factors being: (1) increased intake of energy-dense, high-fat and 

high-sugar foods, and (2) increased sedentary lifestyles, thus reducing PA and energy 

expenditure (Department of Health and Ageing [DoHA], 2007; WHO, 2006). Obese 

individuals tend to be less physically active than non-obese people, but it is still not known 

if this is a cause or a consequence of the condition.  

Although the current obesity epidemic is believed to be primarily a result of lifestyle 

influences, there are other determinants impacting upon its onset and development, such as 

genetic and socio-economic factors. For example, twin studies suggest that there is a strong 

genetic component to obesity in terms of influencing fat distribution and metabolic rate 

(Brownell & Wadden, 1992). Family studies in this area tend to report heritability levels of 

approximately 20-30%, however, twin studies suggest the genetic predisposition to a given 

physical status could be as high as 60-90% (Wahlqvist & Hills, 1994). Indeed, Stunkard and 

colleagues reported that genetic factors may account for as much as 70% of the variance in 

body mass index ([BMI], Stunkard, Harris, Pedersen, & McClearn, 1990). The authors also 

suggested that age plays an important role in the development of obesity, with those 

individuals that are obese in childhood likely to remain in the same general physical 
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condition as they progress into adulthood. Aside from genetic factors, higher obesity levels 

tend to be found in people with low socio-economic status compared with those from more 

prosperous social classes. Thus, it is clear that an adequate understanding of obesity 

requires consideration of genetic, physiological, psychological, socio-cultural, medical and 

environmental factors (Clark & Goldstein, 1995; Salbe & Ravussin, 2000).  

 

Prevalence of Obesity 

In 1995, there were an estimated 200 million obese adults worldwide, however, by 

2000 this number had increased to over 300 million (International Obesity Task Force 

[IOTF], 2008). Moreover, according to WHO projections, in 2005, approximately 1.6 

billion individuals aged 15 and above were overweight, and at least a further 400 million 

obese (WHO, 2006). Even more concerning, at least 20 million children under the age of 5 

are overweight globally, and the prevalence is still increasing (WHO, 2006).  

Data from Australia appear to follow these trends closely, with 54% of the adult 

population identified as overweight, and 19% of those individuals previously identified as 

obese in the 2004-2005 National Health Survey. The problem affects Australian men and 

women alike, although men are more likely to be overweight or obese with 62% exceeding 

normal weight, compared to 45% of women. In Australia, obesity is increasing at a rapid 

rate, doubling in men from 9% in 1989-90 to 19% in 2004-05, and increasing in women 

from 10% to 17%. Despite the prevalence of overweight and obese people in Australia, 

alarmingly, 44% of those classified as overweight and obese perceive their current weight 

to be acceptable (Australian Bureau of Statistics [ABS], 2008).  

Within the general trend of increasing obesity, there is evidence to suggest that the 

heavier members of society may be putting on even more weight. For example, Wardle and 

Boniface (2007) investigated BMI and waist circumference (WC) changes over 10 years in 

health survey participants and found that normal-weight people in 2002-03 were almost as 

thin as they were 10 years earlier. On the other  hand, overweight or obese people were 

considerably heavier (Wardle & Boniface, 2007). The authors assumed that this could 

represent a progressively greater sensitivity to the obesogenic environment in individuals 

with genetic predispositions to obesity. The obesogenicity of an environment has been 

defined as the sum of influences that the surroundings, opportunities, or conditions of life 

have on promoting obesity in individuals or populations (Swinburn & Egger, 2004). 

Obesogenicity takes into account the environment type (physical, economic, policy and 

socio-cultural) in relation to the environment size (micro-environment vs. Macro-
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environment), also referred to as the ANGELO framework (Analysis Grid for Environments 

Linked to Obesity, Swinburn & Egger, 2004). Guided by this concept, shaping the 

environment in order to better support wholesome decisions has the potential to be a key 

aspect of successful obesity management and prevention (Lake & Townshend, 2006). 

 

Measurement of Obesity 

Various methods for the measurement of body composition in obesity are available 

ranging from simple anthropometric measures assessing adiposity indirectly (e.g., BMI, 

WC, waist to hip ratio) to more complex techniques directly measuring tissue in vivo (e.g., 

dual energy x-ray absorptiometry [DXA], magnetic resonance imagining). Anthropometric 

measures are relatively inexpensive and easy to use in clinical or epidemiological research; 

however, they are unable to accurately quantify specific fat deposits. Imaging techniques, 

on the other hand, are very accurate and reliable, but availability is limited and costs are 

often restrictively high. 

Despite some measurement limitations, BMI has been internationally accepted and 

widely used as a useful measure of obesity across gender and various age groups in adults. 

BMI provides an indication of weight to height ratio, and indirectly, body fat (Wahlqvist & 

Hills, 1994), and is calculated by dividing weight in kilograms by square of height in metres 

squared (kg/m2), with scores ≥ 25 being considered overweight and ≥ 30 defined as obese 

(WHO, 2006). In 2006, the WHO released their Child Growth Standards including BMI 

charts for infants and young children up to age 5, as a tool for monitoring the rapid and 

changing rate of growth in early infancy. This initiative was followed by the „WHO Growth 

Reference 2007‟ presenting growth reference data for children and adolescents aged 5-19, 

thus filling the gap in growth curves and providing an appropriate reference for this age 

group (De Onis et al., 2007; WHO, 2006). Since their publication, various research studies 

have provided validity and reliability evidence for these reference charts (Butten, Garza, & 

De Onis, 2007; Onyango et al., 2007). 

Another useful indicator of obesity is WC, which is a direct indicator of individuals‟ 

central adiposity, that is, their body fat that is concentrated mainly around the waist. BMI 

and WC are interrelated, but WC has been shown to be an independent predictor of health 

risks in addition to BMI, especially for individuals with BMI scores below 35 (National 

Institutes of Health [NIH], 1998). Previous research has documented the importance of 

estimating central adiposity, by confirming positive relationships to lipid and lipoprotein 

concentrations, as well as blood pressure levels in both children and adults (Daniels, 
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Morrison, Sprecher, Khoury, & Kimball, 1999). When used as a diagnostic tool, WC 

measurements higher than 102 cm in men and 88 cm in women are associated with an 

increased risk for type 2 diabetes, dyslipidemia, hypertension and CVD in patients with a 

BMI below 35. Monitoring changes in WC can provide an estimate of increased abdominal 

fat even in the absence of a change in BMI. In addition, WC also assumes greater value for 

estimating risk of obesity-related disease in older age (NIH, 1998). 

 

Health Risks & Consequences of Obesity 

A combination of social, behavioural, cultural, psychological, metabolic and genetic 

factors contribute to the complex condition of obesity that substantially elevates the risk of 

morbidity from many chronic diseases. Overweight and obesity represent major risk factors 

for serious health consequences, similar to those associated with inactivity described earlier, 

and can lead to chronic disease, like cardiovascular disease (CVD), already representing the 

world‟s leading cause of mortality (NIH, 1998; WHO, 2006). Furthermore, excess weight is 

associated with hypertension, diabetes mellitus, certain forms of cancer, sleep apnoea, 

arthritis, gout, and gall bladder disease. As a result, obesity is now one of the top ten risk 

factors for major burden of disease. 

It was reported that in 2005, 14% of hypertension, 12% of CHD, and 12% of stroke 

diseases in Australia were a direct consequence of the patient‟s obese status (Access 

Economics, 2006). Excess weight is also strongly associated with diabetes, and WHO 

predicts diabetes mortality will increase by more than 50 percent globally in the next 10 

years. Furthermore, 10.8% of all Type 2 diabetes patients in Australia suffer from the 

disease as a consequence of being obese, and in 2005, more than 20,000 Australians were 

diagnosed with cancer as a result of their obese status. More specifically, obesity was cited 

as being responsible for causing 13% of colorectal and kidney cancers and 16% of breast 

and uterine cancers (Access Economics, 2006). Overall in Australia, diseases and 

conditions known to be caused by excess weight lead to approximately 9,500 premature 

deaths annually. Indeed, it is projected that obesity will soon become the major cause of 

preventable deaths in Australia, even surpassing smoking (Australian Medical Association 

[AMA], 2008). A report recently commissioned by the West Australian Public Health 

Advocacy Institute indicated that the life expectancy of Australians with a BMI higher than 

30 is 3.5-4.5 years less compared with the normal weight population, and the current 

obesity epidemic will contribute to a decreased average life expectancy of the Australian 

population by two years. Despite these alarming findings, less than two percent of health 
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spending across Australia is attributed to prevention of overweight and obesity (AMA, 

2008). 

Obesity & Psychological Health 

In addition to the health burdens associated with overweight and obesity, there are 

numerous psychosocial consequences. Empirical evidence shows that obese people 

frequently experience reduced quality of life, enhanced depression, poor self-concept, low 

self-esteem and/or negative body image (Fox, Biddle, Edmunds, Bowler, & Killoran, 1997; 

Kasen, Cohen, Chen, & Must, 2007; Koponen, Jokelainen, Keinänen-Kiukaanniemi, 

Kumpusalo, & Vanhala, 2008). Therefore, the psychological aspects of obesity cannot be 

ignored: obesity creates an enormous psychological burden, which, alongside the health 

consequences, may be an equally adverse effect (Stunkard & Sobal, 1995).  

Being overweight or obese in a thin, fitness-oriented world stigmatizes the individual 

(Bray, 1998). Obese individuals are faced with bias and discrimination in many aspects of 

life, such as employment, health care, and education (Puhl & Brownell, 2004). For example, 

Foster and Wadden (1994) report that college students viewed obese individuals as less 

intelligent, less hard-working, and less successful than non-obese persons. Particularly 

discouraging in this regard are the results of surveys conducted with physicians that reveal 

doctors view their obese patients as unsuccessful, unpleasant, unintelligent, overindulgent, 

and weak-willed (Puhl & Brownell, 2004). 

Surprisingly, despite these reports of stigmatism, prejudice and discrimination, the 

incidence of psychopathology does not appear to be substantially increased by overweight 

or obese status. For example, population studies have generally failed to find significant 

differences in the occurrence of depression and anxiety between obese and normal-weight 

groups (Foster & Wadden, 1994). Several clinical studies of (severely) obese patients, 

however, do imply that there are differences in psychological function (Wadden, Stunkard, 

Brownell, & Day, 1984), whereby maladaptive psychological states may be more 

pronounced in obese individuals. Other authors have found anxiety and depression to be 

negatively correlated with relative lean body mass and positively correlated with fat body 

mass in obese patients, but not in non-obese individuals (Cugini et al., 1999). Similarly, 

high rates of mood and anxiety disorders have been recorded in clinically obese 

adolescents, in comparison to those observed in population controls (Britz et al., 2000). 

These findings support the idea of variations in psychological status between obese and 

non-obese populations. 
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Obesity is also likely to be associated with various problems that may affect quality of 

life, even if these do not always result in clinical complications. For instance, even though 

obese people do not necessarily always score higher in dysphoria (anxiety and/or 

depression) than normal-weight individuals, they do tend to report higher dissatisfaction 

with their weight and greater worry regarding their figure (Klesges, 1984; Wadden et al., 

1984). Other specific problems that may affect obese individuals include decreased and/or 

disturbed general well-being and physical self-perceptions, negative body image, poor self-

concept, low self-esteem, fluctuations in mood, and binge eating (Bocchieri, Meana, & 

Fisher, 2002; Stunkard & Sobal, 1995). 

 

Economic Costs of Obesity 

Due to the delayed onset of obesity-related health consequences, the rising prevalence 

of overweight and obesity is predicted to lead to steady increases in health care expenses 

over the coming years (Organisation for Economic Co-Operation and Development 

[OECD], 2007). This suggests that the economic burden of excess weight is not only 

substantial, but in future is likely to escalate, even without further growth in the prevalence 

of overweight and obesity (DoHA, 2007). A US study examining the national costs 

attributed to these weight issues suggested that 9.1% of all medical expenses arose from 

such conditions, and it was predicted that this would equate to a figure of over $90 billion in 

2002 (Finkelstein, Fiebelkorn, & Wang, 2003). According to the report, The Economic 

Costs of Obesity, issued by Access Economics to Diabetes Australia, in 2005 the total 

financial cost of obesity alone in Australia was estimated as $3.8 billion (relating to 

productivity, health and other costs), of which $873 million (23%) was attributed to direct 

health-system costs. In addition, the healthy-life-lost due to obesity (net cost of lost well-

being as the dollar value of the burden of disease) was valued at a further $17 billion per 

annum (Access Economics, 2006). This report focused exclusively on obesity; therefore the 

total costs, incorporating all those with weight issues at the less extreme end of the 

continuum (i.e., classed as overweight), are likely to be considerably higher.  

 

Treatment of Obesity  

As described, obesity is a multi-faceted condition that combines genetic, 

environmental, behavioural and psychosocial parameters. Treatment approaches must 

recognize these considerations, in addition to the fact that obesity is a highly stigmatized 
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and costly disease. Moreover, because obesity can rarely be „cured‟, treatment strategies are 

effective only as long as they are used (and maintained), and combined therapy may be 

more effective than a single approach (Bray & Greenway, 2007). As “one size fits all” 

obesity treatments do not exist, obesity management should be as individualised as possible 

in order to be effective. However, there is a common theme that overrides all treatment 

approaches: energy expenditure must exceed energy intake (ACSM, 2006). There are two 

main routes to achieving a negative energy balance, which are: (1) reduction of energy 

intake (e.g., diet) and/or (2) increase of energy expenditure (e.g., through exercise). 

Traditionally, the “gold standard” for obesity treatment has been the combination of both, 

that is, combining a low fat, low-calorie diet with increased PA and associated behavioural 

treatments. Other common treatment options used independently or in combination with 

diet and exercise therapies include surgery and drug-based therapies. Furthermore, the use 

of herbal or alternative medicines and techniques (e.g., hypnosis, acupuncture) has also 

increased over the last decade.  

Dietary Restriction 

The cornerstone of dietary therapies is the reduction of caloric intake to achieve long-

term and healthy weight management. Strategies involving limiting in portion sizes or 

restricting one‟s diet to certain food groups have been shown to be successful in the short-

term, but can result in feelings of hunger or dissatisfaction which may jeopardise long-term 

effectiveness and sustainability (Ledikwe et al., 2007). An alternative strategy for energy 

intake management may be the increase of low-calorie food intake, such as fruit, vegetables 

and foods rich in fibre, as well as substituting low-calorie alternatives for high-calorie 

foods. Therefore, a greater quantity of food can be consumed that meets nutritional 

requirements and can also help to control and relieve feelings of hunger or dissatisfaction 

(Ledikwe et al., 2007). 

Physical Activity 

It has been widely acknowledged that PA a very reliable component of long-term 

weight control, and can be a valuable tool in the treatment of obesity (Miller & Wadden, 

2004). Through PA and exercise, individuals can increase energy expenditure and prevent 

loss of lean tissue that usually accompanies dieting regimes. Furthermore, PA participation 

leads to prevention of major health risks (see Physical Activity section in this chapter), and 

can foster additional social and psychological benefits when compared to dietary methods 

alone. However, when exercise is combined with a weight-reducing diet, moderate to large 
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amounts of weight-loss have been reported (Miller, Koceja, & Hamilton, 1997; Wadden et 

al., 1997). Furthermore, PA has been shown to have value for supporting sustained weight 

maintenance. Increasing everyday activity (e.g., using stairs instead of elevators, parking 

further away from the destination, walking children to school, etc.) is often a valuable 

starting point for most obese patients seeking to initiate weight loss, and is central to 

developing a manageable exercise/PA routine. As PA becomes habitual, duration and 

intensity of activity may be increased to gain further fitness benefits (Miller & Wadden, 

2004).  

Behavioural Approaches 

An important characteristic of weight loss interventions is behavioural treatment, 

aiming to modify and adapt individuals‟ eating and activity habits through change of 

environmental factors that control behaviour (Wing, 2004). The principal assumptions of 

behavioural treatment are that (a) eating and exercise patterns affect body weight, therefore, 

by modifying these, body weight can be influenced, (b) eating and exercise behaviours are 

learned patterns, therefore, they can be modified like all other learned behaviours, and (c) 

long term behavioural change requires adaptations in the individual‟s environment (Wing, 

2004). Like most weight management programs, behavioural treatment approaches have 

focussed increasingly on the importance of engagement in PA in recent years (Jones, 

Wilson, & Wadden, 2007; Tate, Jeffery, Sherwood, & Wing, 2007; Wadden et al., 1997) in 

contrast to earlier diet and caloric restriction techniques (i.e., Viegener et al., 1990; 

Wadden, Foster, & Letizia, 1994). Investigating selected behavioural programs, Wing 

(2004) concluded that successful behavioural programs produce about 10 kg of weight loss 

over a period of 6 months, 8.1 kg of which is typically maintained at 1-year follow-up. 

Weight-Loss Drugs & Surgical Approaches 

The drugs presently available for weight management are limited in number and 

efficacy (Bray & Greenway, 2007). Currently approved medications for long-term treatment 

of obesity include Sibutramine (e.g., ReductilTM), which inhibits food intake, and Orlistat 

(e.g., XenicalTM), which blocks fat digestion. In most patients, weight loss through currently 

available drugs alone will not exceed 10%, and these pharmaceutical aids can only treat 

symptoms of obesity, but cannot target the cause. Although being somewhat effective in 

weight loss trials, patients have been shown to simply regain weight after stopping the drug 

(Bray et al., 1999) if not combined with treatments that promote long-term behaviour 

change. In addition, side-effects, such as increases in blood pressure or heart rate, insomnia, 
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or significant decreases in fat-soluble vitamins, are common (Bray et al., 1999; Bray & 

Greenway, 2007). 

Weight loss surgery (bariatric surgery) is the only effective treatment for severe, life-

threatening obesity (Blackburn & Sanchez, 2007). Demand for weight-loss surgery has 

increased dramatically in recent years, leading to rapid changes in surgical technology. 

Surgery is offered to patients considered morbidly obese with a BMI of 40 or higher, or to 

those with a BMI of 35 or higher with significant co-morbidities, and it has been shown to 

lead to weight loss of between 25-30% (Blackburn & Sanchez, 2007).  

 

Self-Perceptions 

Self-Esteem 

Self-esteem is defined as the awareness of good characteristics held by the self, and it 

represents how positive individuals feel about themselves in general (Fox, 2000). The 

criteria upon which one‟s self-esteem is based are determined by the individual alone, and 

are highly dependent on each person‟s unique experiences and values (Fox, 2000). 

According to Campbell, self-esteem is best explained as “the awareness of good possessed 

by self” (cf., Fox, 1997a, p. 115). According to this definition, individuals classify what is 

„good’ based on their subjective value systems. Furthermore, this positions self-esteem as a 

global construct that incorporates evaluations of the self in various areas, such as academic, 

physical or social domains (Biddle & Mutrie, 2008).  

Global self-esteem is a widely examined construct, and is underpinned by transient 

perceptions of worth and competence, such as one‟s perception of physical ability or 

perceptions about physical appearance (Fox & Corbin, 1989). Previously, self-esteem has 

been considered the single most important measure of psychological well-being (Biddle & 

Mutrie, 2008; Fox, 1997a), which is not surprising given that self-esteem acts as one of the 

strongest predictors of subjective well-being (Fox, 2000). Furthermore, self-esteem has 

been found to be critical to understanding the determinants of health behaviours. In 

particular, adolescents‟ health behaviours, such as smoking, involvement in PA, and dietary 

choices have all been associated with perceptions of self-esteem (Torres & Fernandez, 

1995). Additionally, low self-esteem perceptions have been shown to be predictive of 

increased levels of depression and anxiety (Fox, 2000).  

What are the mechanisms of change in self-esteem? Fox (2000) proposes that in 

western cultures, the central components underpinning changes in self-esteem involve the 
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perception that one looks physically attractive (particularly for women), along with 

possessing other highly-valued competencies, such as success at work, artistic skills, and 

being physically capable. When an individual feels competent in these sectors, s/he is likely 

to perceive him/herself as effective, self-determinant and in control, all of which are closely 

tied to one‟s self-esteem. Facets of the physical self are commonly included in self-esteem 

models because of their connection with desirable characteristics like status, youthfulness or 

competency in social environments. An example of this approach is the Exercise and Self-

Esteem Model (EXSEM) model developed by Sonstroem and Morgan (1989) which focuses 

upon how physical competencies developed through PA generalise to one‟s global self-

esteem. The EXSEM proposes that improvements in self-efficacies for specific exercise 

activities feeds into one‟s broader perceived physical competence, which in turn is 

associated with improvements in global self-esteem. In light of this, perceptions regarding 

one‟s physical self may play a noteworthy role in the development or enhancement of an 

individual‟s self-esteem. In support of this notion, research has found that individual‟s with 

a positive body image also tend to report high levels of self-esteem, independent of age 

(Hausenblas & Fallon, 2006).  

 

Physical Self-Concept 

In comparison to self-esteem, which represents an affective judgment of self-worth, 

self-concept relates to one‟s description of the self. According to Shavelson and colleagues, 

a person‟s self-concept is formed through experience with, and interpretations of, their 

environment (Shavelson, Hubner, & Stanton, 1976). Self-concept is also influenced by 

evaluations from significant others, reinforcements, and attributions relating to the 

individual‟s own behaviour. Self-concept is a potentially useful construct in explaining and 

predicting how a person acts, as self-perceptions both influence and are influenced by an 

individual‟s behaviour (Marsh & Hattie, 1996). Although a variety of theoretical models 

have been proposed for the structure of self-concept, most contemporary models view it as a 

multidimensional, hierarchical construct (e.g., Fox & Corbin, 1989; Marsh, 1994; 

Shavelson et al., 1976).  

As such, self-concept is proposed to consist of a base level reflecting personal 

behaviour in specific situations, a middle level referring to perceptions of the self in broader 

domains (e.g., social, physical, and academic), and an apex consisting of global, general 

self-perceptions (see Figure 1.1). It is theorised that these distinct levels interact with one 

another, so that the impact of changes in self-perceptions at the base may be affected by 
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perceptions at higher levels. Conversely, substantive changes in global self-concept can be 

brought about by changes in numerous domain-specific aspects (Marsh & Hattie, 1996) 

operating at the lower level. 

 

 

SocialPhysical ... Academic

Global 
Self-Concept

P1 P3P2 S1 S3S2 ... ...... A1 A3A2  

 

Figure 1.1 Multidimensional, hierarchical model of self-concept, (from Marsh, 1997) 

 

 

Physical self-concept (PSC), a sub-domain of global self-concept, refers to the 

perception that people have about themselves relative to the physical self (Fox, 1997a). PSC 

is closely tied to the notion that individuals‟ feelings of self-worth and self-esteem are 

related to how they perceive their body (Cox, 2002). Researchers in sport and health 

contexts have investigated PSC for a number of years, and have adopted the view that PSC 

is a multidimensional, hierarchical construct featuring a global physical component and 

several domain-specific subcomponents (Fox & Corbin, 1989; Marsh, 1993; Marsh & 

Redmayne, 1994). Fox and Corbin (1989) suggested a four-dimensional structure for these 

subcomponents which includes sport ability, physical condition, body attractiveness, and 

physical strength (see Figure 1.2), which feed into overall physical self-worth, and 

ultimately global self-esteem. The relative importance of each sub-domain is believed to 

determine its influence on the higher-order domain, and it appears that the impact of these 

determinants can change across the lifespan (Fox, 1997a).  
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Figure 1.2 Hypothesised three-tier hierarchical organisation of physical self-perceptions (Fox & Corbin, 

1989) 

 

Marsh (1994) proposed an even more detailed model of PSC including nine sub-

domains (Activity, Appearance, Body Fat, Coordination, Endurance, Flexibility, Health, 

Strength, Sport Competence) that contribute to Global Physical Self-Concept and Global 

Self-Esteem (see Figure 1.3). For instance, according to Marsh‟s model, the extent to which 

an individual views him/herself as healthy and strong, may partly determine his/her global 

self-concept. Subsequent research showed that these perceptions are positively correlated 

with actual physical performance (e.g., on tests of endurance, balance, flexibility) in 

adolescents (Marsh & Redmayne, 1994).  

Global Physical  
Self-Concept

Global 
Self-Esteem

Appearance Endurance Balance Body Fat Coordiation Strength FlexibilityActiviy Health

 

 

Figure 1.3 Multidimensional, hierarchical model of PSC (Marsh, 1994) 

 

Many early studies on PSC and mental well-being have focussed on young adults or 

children, and have largely ignored middle-aged or older adults who are likely to derive 

substantial mental health benefits from exercise (Fox, 2000). However, in recent years more 

research has emerged focussing on adult populations (e.g., Alfermann & Stoll, 2000; 

Annesi & Westcott, 2005; Stoll & Alfermann, 2002), although much still remains to be 
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examined with respect to the role of physical self-concept in promoting exercise behaviour 

within adult populations. 

Social Physique Anxiety 

Social physique anxiety (SPA) is defined as the degree to which a person becomes 

anxious due to concerns that their physique may be negatively evaluated by others (Hart, 

Leary, & Rejeski, 1989). SPA is related to the concepts of body image (i.e., an individuals‟ 

mental representation of his/her body) and body esteem (i.e., an individual‟s satisfaction 

with his/her body). However, the three constructs are conceptually distinct. While body 

image and body esteem focus on self-perceptions regarding the body, they do not 

incorporate how others may evaluate one‟s body.  

SPA is rooted in the notion of self-presentation, which is the term given to the process 

by which people seek to understand and preserve the impressions that they make on others 

(Leary, 1992). In particular, it is theorised that when individuals are concerned that they 

may not be able to make the desired impression in relation to their physique (i.e., body 

shape, muscle tone, fat levels, etc.), then social physique anxiety may result (Hart et al., 

1989). According to Hart and colleagues, SPA emerges specifically as “a result of the 

prospect or presence of interpersonal evaluation involving one‟s physique” (Hart et al., 

1989, p. 96). In turn, SPA is subsequently proposed to influence people‟s exercise 

cognitions, attitudes and behaviours (Hausenblas, Brewer, & Van Raalte, 2004). Past 

research on SPA has identified age and gender effects for SPA, with females generally 

exhibiting higher levels of SPA than males (Hart et al., 1989), and older adults showing 

lower levels of SPA than younger adults (Hart et al., 1989; Treasure, Lox, & Lawton, 

1998). Within the specific context of childhood and adolescence, age factors have yet to be 

clearly established, with conflicting results apparent as to whether or not SPA changes with 

increasing age (e.g., Monsma, Malina, & Feltz, 2006). 

In terms of the role of SPA in the exercise behaviour, a dichotomy my be apparent. For 

instance, individuals experiencing high levels of SPA may be more likely to avoid 

situations in which their bodies are “on display” (e.g., swimming in public, aerobic exercise 

classes), and also tend to report distress in these settings (Hart et al., 1989; McAuley, Bane, 

& Mihalko, 1995). On the other hand, it is also worth noting that people with high levels of 

SPA may make a conscious attempt to improve their physiques through increased exercise 

involvement. As a result, it is possible that SPA could be associated with both increased or 

decreased exercise behaviour (Leary, 1992).  
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Self-Perceptions, Physical Activity & Physical Status 

As described in the earlier sections of this chapter, physical self-perceptions have been 

found to be strongly associated with both PA involvement and physical status. The 

following section will elaborate on research that has investigated these role of self-

perceptions (i.e., self-esteem, self-concept, SPA), first in relation to PA, and second, with 

respect to physical status. 

Physical Self-Perceptions & Physical Activity  

Self-Esteem & Physical Self-Concept & Physical Activity 

According to Taylor and Fox (2005), there are various reasons for exploring the link 

between physical self-perceptions and exercise engagement. For instance, it is theorised that 

physical self-perceptions are closely related to one‟s feelings of self-worth and global self-

esteem, which in turn has been found to be an indicator of mental well-being. Moreover, 

adaptive physical self-perceptions are also directly associated with positive mental well-

being (Sonstroem & Potts, 1996). Importantly, physical self-perceptions have also been 

found to be associated with exercise motivation (Marsh & Sonstroem, 1995; Sonstroem, 

1998), as well as choice and amount of exercise participation (Biddle, 1997; Fox & Corbin, 

1989). 

A quantitative review on the effect of exercise on global self-esteem by Spence and 

colleagues indicated that exercise had a small, but significant positive effect on self-

perceptions and self-esteem in adults, whereby improvements in physical fitness and type of 

exercise program were imporatant moderators of these effects. More specifically, significant 

changes in physical fitness and participation in exercise were more effective in altering 

levels of self-esteem than skills training sessions (Spence, McGannon, & Poon, 2005). 

However, the nature of these changes needs to be determined through multidimensional 

measures of self-concept that allow insight into the relative influence of each component 

that constitutes one‟s self-perceptions (Biddle & Mutrie, 2008).  

Despite some contradictory findings, cross-sectional studies have largely suggested that 

participation in PA is moderately correlated with positive physical self-perceptions in adults 

(Fox & Corbin, 1989; Sonstroem, Speliotis, & Fava, 1992). Regular exercisers have been 

shown to generally report stronger physical self-perceptions and better self-esteem, 

compared to non-exercisers (Fox, 2000). In children and adolescents, evidence was also 

found to support the notion that PA may be an effective technique for strengthening positive 

self-perceptions and self-esteem, especially for those low in self-esteem at baseline (Daley, 
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2002; Lindwall & Lindgren, 2005). This supports the notion that physical ability, fitness 

and sport competencies are important in preserving and promoting self-perceptions and self-

esteem, particularly in young people who experience changes in their physique over short 

periods of time and also have a tendency to compare themselves to peers (Fox, 2000).  

Several randomised controlled trials have been conducted previously, with the aim of 

increasing self-esteem and self-perceptions in middle-aged, sedentary adults (e.g., 

Alfermann & Stoll, 2000; Brown et al., 1995). This population could probably benefit a 

great deal from engagement in PA as it is traditionally a time in one‟s life at which activity 

levels decline, and weight gain occurs alongside signs of aging. Improvements in mental 

health and the added benefit of managing a healthy weight may increase motivation to 

participate in PA. Research has consistently found improvements in PSC as a result of 

involvement in exercise, especially in the dimensions of appearance or physical health. In 

comparison, however, relatively few studies have explored global self-esteem in this 

population (Fox, 1999; Stiller & Alfermann, 2005). In the relatively short time period of 

most exercise interventions, it is possible that exercise alone may not alter self-esteem to a 

great degree, however, further research is needed to clarify the influence of PA on both self-

esteem and physical self-perceptions. 

Social Physique Anxiety & Physical Activity 

From a conceptual perspective, SPA may be associated with both increased or 

decreased exercise behaviour (Leary, 1992). Empirically, previous research has obtained 

contradictory results. For example, Crawford and Eklund (1994) observed that engaging in 

exercise to improve body tone, control weight, and/or improve physical attractiveness, was 

positively correlated with SPA (Eklund & Crawford, 1994). At the same time, however, the 

presence of SPA may also be associated with low exercise participation for certain types of 

people. For example, in some cases, high SPA perceptions may be associated with a greater 

likelihood of experiencing frequent negative thoughts about body composition and/or 

appearance, as well as a preference to exercise in non-public settings (Eklund & Crawford, 

1994). Given these varying empirical accounts, SPA seems a construct worth further 

research in terms of understanding exercise behaviours, in both adolescents and adults.  

Despite the widespread prevalence of self-presentational concerns, the majority of 

research on adolescents‟ levels of SPA and its relationship with PA patterns has been 

conducted with females (e.g., Crocker et al., 2003; Sabiston, Sedgwick, Crocker, Kowalski, 

& Mack, 2007), or athlete populations (e.g., Aimar & Krane, 2003; Martin, Engels, Wirth, 

& Smith, 1997). In order to develop a more comprehensive understanding of physique 
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anxiety related behaviours, research is encouraged to further study the determinants and 

correlates of SPA in male youngsters, as well as the general community. 

 

Physical Self-Perceptions & Physical Status  

Self-Esteem & Physical Self-Concept & Physical Status 

Cross-sectional studies have shown that overweight and obesity are associated with 

decreased self-esteem and PSC in adults (e.g., Fox et al., 1997). Physical status, such as 

fitness, strength, fat mass or weight, has been shown to impact on mental well-being; 

however, the findings are not consistent. It has been shown, for example, that anxiety 

reduction (A. H. Taylor, 2000) or mood enhancement (Biddle, 2000) arose independent of 

fitness change. Sonstroem (1997a) also claimed that fitness improvements were not 

associated with changes in self-esteem. It is therefore important to assess multiple aspects 

of the physical self as opposed to general measures of mental health status when attempting 

to explore the relationship between physical status and self-perceptions (A. H. Taylor & 

Fox, 2005).  

Although obesity is related to low self-esteem and low PSC, and exercise in turn has 

been shown to improve self-concept, few intervention studies have investigated the 

connection between PSC, involvement in exercise and weight loss amongst obese 

populations (Annesi, 2000, 2007; Annesi & Unruh, 2008; Shaw, Ebbeck, & Snow, 2000). 

In a recent study involving obese women who had joined an exercise program for 6 months, 

Annesi and Unruh (2008) found that PSC improved significantly over time amongst 

exercisers, but not in a waitlist-control group. In addition, perceptions of oneself were a 

strong predictor for exercise adherence. It is clear that further research is needed to examine 

the mechanisms underlying changes in PSC and self-esteem and their association with 

exercise involvement and weight-loss. Indeed, physical self-perceptions and self-esteem 

may improve markedly in populations that will benefit the most in terms of physical 

conditioning from involvement in activity (e.g., overweight and obese individuals. In 

addition, those who initially have poor overall self-concept and/or poor PSC, like 

overweight or obese individuals, undoubtedly serve to gain the most from these 

interventions (Fox, 2000) 
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Social Physique Anxiety & Physical Status 

Given its roots within self-presentational concerns and physical appearance, SPA is 

likely to be a highly relevant issue for obese individuals. SPA has been found to be 

positively correlated with body weight (Treasure et al., 1998). Surprisingly, very few 

published studies (Gardner & Hausenblas, 2002; Treasure et al., 1998) have focused on 

SPA within an obese population. In one such study, a four-week weight-loss program for 

females that incorporated group exercise and diet failed to produce significant changes in 

SPA despite improvement in participants‟ body composition (Gardner & Hausenblas, 

2002). The lack of changes in SPA in this study could be a result of a variety of factors 

including short-term intervention programs, limited sample sizes and/or unique settings. 

Thus, further research is warranted to explore SPA mechanisms in obese populations, and 

examine changes in SPA both during and after involvement in exercise and weight 

management programs in obese adult populations. 

 

Summary & Conclusion 

In summary, despite the many well-established physiological, psychological, social and 

economical benefits of PA, inactivity is still on the rise, and is a global public health 

problems concern. This trend is evident throughout all age groups, from children and 

adolescents to adults. Consequently, given the physical (e.g., increased risk of onset and 

mortality from diseases), psychological (e.g., low self-esteem) and economic (e.g., immense 

direct health costs) burden associated with inactivity, effective public health measures are 

urgently needed to improve PA behaviours in all populations. Furthermore, more research is 

needed to understand the factors that influence PA engagement. 

Coupled with physical inactivity, obesity is a major public health risk, with prevalence 

rising continuously around the world in both children and adults. Obesity is a complex 

condition associated with many health risks, both physical and mental. Prevention and 

treatment of obesity has focused on pharmacological, educational and behavioural 

interventions, with limited overall success. Given its documented benefits for increasing 

energy expenditure, enhancing well-being and engendering physical health, exercise 

involvement plays a crucial role in weight management. 

Self-perceptions, particularly self-esteem, PSC, and SPA are closely tied to PA 

involvement as well as physical status in adolescence and adulthood. Although prior studies 

have provided information on the relationships between self-perceptions, PA involvement 

and physical status, there are still many aspects of this inter-relationship that need further 
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examination. These include the investigation of multiple dimensions of self-concept and 

self-esteem in older and/or overweight populations, the role of SPA in exercise behaviour in 

male and non-athlete youngsters, or determinants of SPA and PA in overweight and obese 

individuals. A better understanding of how perceptions of the self are associated with 

exercise participation in both normal weight and overweight individuals will help to 

promote a healthy, active society. 

 

Purpose Statement 

As demonstrated above, physical inactivity and sedentary lifestyles are now global 

public health issues, contributing to a drastic increase in non-communicable diseases, such 

as CVD, type 2 diabetes and various forms of cancer, together with being responsible for 

elevated rates of mortality and morbidity. In addition, physical inactivity is believed to be 

one of the main contributing factors to the rapid global increase in overweight and obesity, 

affecting children, adolescents and adults alike. Obesity in turn is a major risk factor for 

chronic diseases like CHD, high cholesterol levels and Type 2 diabetes. In addition, the 

economic burden created by physical inactivity and the consequences of overweight and 

obesity is enormous. Obesity may also have detrimental effects of psychological health. 

Self-perceptions, especially self-esteem and PSC have been shown to be closely tied to 

physical status, but also to PA behaviour. This demonstrates the importance of physical 

self-perceptions when investigating health-related behaviours such as dieting and PA. 

Various treatments have been identified to prevent and manage overweight and obesity 

and their associated risks, and to tackle sedentary lifestyles. PA has emerged as a key 

element of treatment through its capacities to (a) create the energy deficit necessary to 

initiate weight loss, (b) assist in the treatment and prevention of associated health risks, and 

(c) enhance mental well-being. Therefore, it is crucial to identify factors that might 

contribute to effective PA interventions.  

Based on the identified gaps and inconsistencies in the research on self-perceptions, PA 

and physical status in both normal weight and overweight/ obese adolescents and adults (see 

section Self-Perceptions, Physical Activity & Physical Status), three studies were designed 

to examine: (a) the relationships between PA and physical status in adults and adolescents, 

b) the role of self-perceptions, in particular self-esteem, self-concept and social physique 

anxiety in the PA – physical status relationship, and c) the effects of exercise and weight 

loss on physical self-perceptions. Specific objectives for each study are presented below. 
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Research Objectives 

Study 1  

STUDY 1 sought to examine the relationship between body composition, self-

perceptions, and involvement in PA in adolescents. More specifically, the primary purpose 

of this study was to explore the relationship between self-reported PA, BMI and perceptions 

of SPA. A secondary purpose was to assess whether age or gender differences influence 

these relationships. 

Study 2 

Based on the outcomes of STUDY 1, the primary objective of STUDY 2 was to cross-

validate the findings using an adult sample, as well as to incorporate the assessment of 

additional physical self-perceptions and global self-esteem. In particular, the primary 

purpose of this study was to investigate multidimensional PSC perceptions and SPA, as 

well as global self-esteem in relation to involvement in PA and physical status among 

middle-aged adults from Germany. The secondary purpose of the study was to seek 

reliability evidence for the German versions of the PSDQ and SPAS. 

Study 3 

Building upon STUDY 2, the primary objective of this longitudinal intervention study 

was to examine the relationships between PSC, global self-esteem and SPA before, during 

and after participation in a cognitive-behavioural weight management program. The second 

purpose was to evaluate the relationships between changes in weight and any variation in 

PSC, global self-esteem and SPA following a weight loss program. In addition, this study 

sought to determine the extent to which involvement in PA and improvements in 

cardiovascular fitness influence changes in PSC, global self-esteem and SPA. 

 

Thesis Structure 

This thesis comprises three distinct, but related studies that collectively address the 

research questions described above. These studies will be presented as series of individual 

manuscripts, structured in a standard manner comprising introduction, methods, results and 

discussion (Chapter 2-4). The links between the investigations are explicitly established 

within the respective chapters, as are the specific contributions to extant literature, 
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limitations, implications and directions for future research emerging out of each individual 

study. Given the method of presentation, and the recurring themes that pervade each chapter 

(e.g., self-perceptions, PA, physical status), some repetition may be necessary in order to 

provide sufficient information to frame each investigation. The thesis will be concluded by 

a general summary of findings, as well as an overall discussion focusing on the over-

arching contributions of the work, and recommendations for future research (Chapter 5). 

 

Definition of Terms 

The conceptual definitions of several terms used frequently within this research are 

outlined below.  

 

Cardiovascular fitness: A special form of muscular endurance that describes the efficiency 

of the heart, lungs, and vascular system in delivering oxygen to the working muscle 

tissues so that prolonged physical work can be maintained, in varying degrees a result of 

genetics, age, as well as PA involvement. 

Exercise: see Physical Activity, in this thesis used interchangeably 

Obesity: Obesity is defined as abnormal or excessive fat accumulation that may impair 

health; obesity is indicated by a BMI ≥ 30 (WHO, 2006) 

Overweight: Overweight is indicated by a BMI ranging from 25-30 (WHO, 2006) 

Physical activity: An umbrella term describing any bodily movement produced by the 

skeletal muscles resulting in energy expenditure (ACSM, 2006) 

 Vigorous physical activity: Vigorous physical activities refer to activities that take 

hard physical effort and require a person to breathe much harder than normal (Craig 

et al., 2003). 

 Moderate physical activity: Moderate activities refer to activities that take moderate 

physical effort and a person to breathe somewhat harder than normal. (Craig et al., 

2003)  

 Walking: Walking activity at work and at home, to travel from place to place, and 

any other walking for recreation, sport, exercise, or leisure (Craig et al., 2003). 

Physical status: In this thesis primarily used with regards to body weight, in particular BMI 

Physique: One‟s body form and structure, specifically body fat, muscle tone, and general 

body proportions (Hart et al., 1989) 
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Self-concept: A self-description profile based on the multitude of roles and attributes that 

an individual has about oneself (Fox, 1997b) 

Self-esteem: The awareness of good possessed by the self, represents how positive 

individuals feel about themselves in general (Biddle et al., 2000) 

Self-perception: An umbrella term that denotes all types of self-referential statements about 

the self ranging from those that have specific content to those that express general 

feelings (Biddle et al., 2000) 

Social physique anxiety: Anxiety or over-concern about one‟s physical appearance in 

situations in which comparison (in physical appearance) with others are inevitable (Hart 

et al., 1989) 

Self-worth: See self-esteem, in this thesis used interchangeably 
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Chapter II 

Study 1: Physical Activity& Physical Status in Adolescents: 

The Role of Social Physique Anxiety 

Introduction 

It is widely accepted that habitual participation in exercise and physical activity (PA) 

improves physical and psychological health, and promotes a positive self-concept among 

adults and adolescents (Fox, 2000). Indeed, regular habitual involvement in PA over a long 

period of time, as well as acute bouts of activity have both been shown to engender an array 

of physical, as well as psychological benefits. These benefits include decreases in tension 

and fatigue (Bauman & Owen, 1999), facilitating positive perceptions of self-concept (Aşçi, 

2003) and increased self-esteem (Daley, 2002), as well as fostering lower levels of anxiety 

(Petruzzello et al., 1991) and depression (Friedman & Brownell, 1995). 

Despite this body of evidence, adolescents‟ involvement in PA has decreased notably 

in recent decades (Amisola & Jacobson, 2003; Chakravarthy & Booth, 2003; Levin, Lowry, 

Brown, & Dietz, 2003; Neumark-Sztainer, Story, Hannan, Tharp, & Rex, 2003; Riddoch et 

al., 2004). Young people‟s lifestyles are becoming more inactive with active play or 

participation in sports and PA becoming less common and being replaced by sedentary 

activities, such as playing computer games and watching television (Hands et al., 2004). 

Notably, young females are particularly likely to discontinue their involvement in sport and 

exercise in their early teen years (Biddle & Wang, 2003; Kimm et al., 2000; Riddoch et al., 

2004; Trost et al., 2002). It is possible that heightened awareness of changing body features 

accompanied by loss of confidence and self-esteem may underpin this trend (James, 2000). 

James (2000), however, also emphasised that activity often takes place within a social 

context, and as a result, dissatisfaction with body image, physical self, as well a fear of 

evaluation by one‟s peers might further discourage young females from engaging in PA and 

exercise. In a recent study involving 12812 U.S. children and adolescents, Kahn and 

colleagues found support for the notion that activity levels may vary significantly according 

to age. Specifically, after increasing until the age of 13, the authors reported that PA levels 

decreased markedly in the years that followed for both males and females (Kahn et al., 

2008). 

These trends are unsettling, as a lack of PA during childhood (along with the 

physiological risk factors attached) often carries over into adulthood, with detrimental 

results. Several researchers have found a significant positive relationship between 
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individuals‟ involvement in PA in childhood and during subsequent adulthood (Okely, 

Booth, & Patterson, 2001; Perkins, Jacobs, Barber, & Eccles, 2004; Rivara, Whitaker, 

Sherman, & Cuttler, 2003). For example, Perkins et al. (2004) explored whether 

involvement in organised sport during childhood and adolescence was related to subsequent 

PA engagement in young adulthood. A cohort of more than 600 respondents was followed 

over 13 years, with measures taken at age 12, 17, and finally, 25. The authors concluded 

that sports participation in the teenage years was indeed a significant predictor of young 

adults' participation in sports and physical fitness activities in later years. 

Coupled with decreasing activity levels, obesity in children and adolescents has 

reached alarming epidemic proportions. For instance, between 1985-1997 the prevalence of 

obesity trebled in young Australians (Booth et al., 2003). Both adult and 

childhood/adolescent obesity are associated with numerous health risks, which include, but 

are not limited to, cardiovascular disease, coronary heart disease (CHD) and diabetes. 

Moreover, alongside these physical conditions, obesity may also lead to severe 

psychological distress. That is, obese children and adolescents are more likely to suffer 

from psychological disturbance, including poor self-esteem, and maladaptive physical self-

perceptions in comparison to their normal-weight peers (Strauss, 2000). Consistent with the 

trends displayed for PA as one moves from childhood to adulthood (e.g., Perkins et al., 

2004), previous research has also indicated that being overweight or obese in childhood is 

significantly related to obesity levels in adulthood. For example, Venn et al. (2007) re-

examined a cohort of 4571 adults, aged between 24-34, who had participated in the 1985 

Australian Schools Health and Fitness Survey, and found that obesity in childhood was 

strongly predictive of obesity in early adulthood. Furthermore, in a literature review 

published in 1993, Serdula et al. (1993) stated that about a third (26 to 41%) of obese 

preschool children became obese adults, and approximately half (42 to 63%) of obese 

school-age children were also obese as adults. In addition, the risk of becoming obese as an 

adult was at least twice as high for obese children as for non-obese children. Further studies 

have also suggested that only one third of obese children aged 10 years and older will 

normalise in body weight in later life (Cuttler, Whittaker, & Kodish, 2003; Waters & Baur, 

2003). Taken together, this literature emphasises that it is crucial to identify the mechanisms 

that may halt, and reverse, the increasing childhood and adolescent obesity rates. 

Leading an inactive, sedentary lifestyle is considered one of the major causes for the 

rapid increase in obesity, and involvement in PA is generally accepted as an important 

component in weight control. It is perhaps surprising therefore, that Ekelund et al. (2001) 

reported no significant associations between PA variables and body fat in adolescents. 

Similarly, Raustrop and colleagues documented that health-related PA (assessed as daily 
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amount of steps) did not correlate with body mass index (BMI) in Swedish school children 

(Raustorp, Pangrazi, & Stahle, 2004). Conversely, in a longitudinal study examining the 

relationship between fat mass, PA, lifestyle and diet, high involvement in PA was 

significantly related to lower fat mass (Kemper, Post, Twisk, & van Mechelen, 1999). 

However, research by Rush and colleagues illustrated that low levels of PA were linked to 

increased body fat in males only, but not in females (Rush, Plank, Davies, Watson, & Wall, 

2003). Given these contradictory findings, it is important to further study the relationships 

between involvement in PA and body composition. 

In addition to maintaining a healthy body weight, exercise and PA have also been 

identified as important factors for enhancing physical self-perceptions in young people 

(Crocker, Eklund, & Kowalski, 2000; N. P. Kowalski, Crocker, & Kowalski, 2001; 

Lindwall & Lindgren, 2005). Crocker and colleagues (Crocker et al., 2003) found that 

physical self-perceptions predicted changes in PA involvement more than BMI, meaning 

that PA behaviour was less dependent on actual physical status than on one‟s perceptions 

about the physical self. Social physique anxiety (SPA), in particular, is one form of bodily 

self-perceptions that is theorised to influence involvement in PA in adults (Gardner & 

Hausenblas, 2002; Reel et al., 2007) and adolescents, especially in females (Crocker, 

Sabiston, Kowalski, McDonough, & Kowalski, 2006; Finkenberg, DiNucci, McCune, 

Chenette, & McCoy, 1998; Hausenblas, Symons Downs, Fleming, & Connaughton, 2002). 

SPA is defined as the degree to which a person becomes anxious due to concerns that 

his/her physique may be negatively evaluated by others (Hart et al., 1989). Importantly, this 

concern about judgments regarding one‟s physical status may reduce exercise motivation 

and appears to be associated with increased body fat percentage (Eklund & Crawford, 1994; 

Hart et al., 1989).  

In a longitudinal study conducted by Crocker and colleagues, examining changes in 

BMI, physical self-perceptions, and SPA in female adolescents over a 2-year period, PA 

levels were found to be associated with alterations in physical self-perceptions (but were not 

related to BMI) and changes in SPA were linked to changes in physical self-perceptions and 

BMI (Crocker et al., 2003). In addition to being related to one‟s perception about the self, 

anxiety about body evaluation has also been found to be predictive of low self-esteem in 

young adolescent girls, though not in boys (Davison & McCabe, 2006). Indeed, most 

research on SPA to date has focussed on female populations, in particular female athletes. It 

is widely reported that girls tend to experience higher levels of SPA than boys (K. C. 

Kowalski, Mack, Crocker, Niefer, & Fleming, 2006; K. C. Kowalski, Stevens, Niefer, & 

Crocker, 2003; Mack, Strong, Kowalski, & Crocker, 2007), and it is often hypothesised that 
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engagement in sports with emphasis on appearance (i.e., diving, gymnastics, figure skating) 

may lead to elevated levels of SPA (Aimar & Krane, 2003; Martin et al., 1997).  

It has been shown that SPA tends to decrease with age in adults, with older individuals 

no longer being as concerned about evaluations of their physique by others (Gardner & 

Hausenblas, 2002). However, with rapid changes in body features during adolescence (i.e., 

increased body fat), it may be that SPA is higher in older adolescents, as their 

dissatisfaction with the physical self may be higher due to the heightened self-

consciousness and concerns about peer evaluations (Harter, 1999). In support, Monsma and 

colleagues reported lower levels of SPA in younger figure skaters compared to their older 

adolescent peers (Monsma et al., 2006). Despite this finding, Crocker et. al. (2006) could 

not detect any changes in SPA over a period of 24 months in ninth grade female students 

(14-15 years of age at the commencement of the study). The above results imply that it is 

important to understand the role that perceptions of the physical self may play in relation to 

health-related behaviours like being physically active in young people.  

Consequently, given that (a) involvement in PA in youth is an important predictor of 

activity-related behaviours in adulthood, (b) engagement in activity is crucial for 

maintaining a healthy body weight, and (c) activity plays a fundamental role in developing 

and maintaining physical and psychological well-being, it is important to understand the 

factors that may promote maintained engagement in exercise throughout adolescent years. 

Purpose  

With increasing obesity and decreasing activity levels in adolescents, investigating the 

connection between self-perceptions and PA appears to be an important factor in terms of 

understanding, promoting, and maintaining adolescents‟ exercise behaviour. In light of this, 

the present study sought to examine the relationship between body composition, self-

perceptions, and involvement in PA in adolescents. More specifically, the primary purpose 

of this study was to explore the relationship between self-reported PA, BMI, and 

perceptions of SPA. A secondary purpose was to assess whether age or gender differences 

influence these relationships. 

Hypotheses 

(H 1) PA levels are influenced by gender and age, with males engaging in more activity 

than females, and older adolescents engaging in less activity than their younger 

peers.  
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(H 2) PA levels are related to physical status (BMI, waist circumference [WC]) with 

heavier/ larger adolescents exercising less compared to their normal-weight peers. 

(H 3) Adolescents who participate in more PA will report lower scores on the social 

physique anxiety scale (SPAS) compared to those who participate in little or no 

activity. 

(H 4) SPA levels are influenced by gender and age, with males scoring lower than 

females, and older adolescents experiencing higher levels than their younger peers. 

(H 5) SPA levels are related to physical status (BMI, WC) with heavier/ larger adolescents 

reporting higher levels of SPA compared to their normal-weight peers. 

Methods 

Male and female adolescents (N = 259, age M = 13.2 years, SD = 1.1) were recruited 

from metropolitan high schools in Perth, Western Australia. Body characteristics (weight, 

height, WCs) were measured as part of routine talent identification testing for the Western 

Australian Institute of Sports (WAIS). Participation in the study was voluntary, and written 

parental permission was obtained prior to data collection.  

Instruments and Measures 

Physical Status  

Body Mass Index 

Physical status was primarily assessed using body BMI, the internationally recognised 

standard for identifying the extent to which individuals may be overweight or obese. BMI is 

calculated by dividing one‟s weight in kilograms by one‟s height in metres squared (kg/m2), 

with BMI scores ≥ 25 being considered overweight and ≥ 30 defined as obese (World 

Health Organisation [WHO], 2006). In addition to standard BMI categories for adults, 

children- and adolescent-specific scales have been devised that account for rapid growth 

and development. Published in 2007, the WHO Growth Reference 2007 presents growth 

reference data for children and adolescents aged 5-19, thus providing an appropriate 

reference for BMI data collected with this age group (De Onis et al., 2007).  

In this study, domestic scales were employed to obtain each participant‟s weight in 

kilograms, which were calibrated prior to each use. Height measurements were obtained in 

centimetres using a wall mounted measure with right angle headpiece. Students were 

wearing a sports uniform during these measurements, but no shoes. 
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Waist Circumference 

WC measures were utilised as an indicator of central fat distribution in a subset of 

participants (n = 49, age M = 12.9 SD = .4). In the present study, WC measurements were 

taken at one centimetre above the umbilical midline, and recorded in centimetres to one 

decimal place. WC is a simple anthropometric measure used to indicate weight, which in 

turn is a strong predictor of cardio-vascular disease, CHD mortality and risk of type 2 

diabetes, not only in adults, but also in children and adolescents (Esmaillzadeh, Mirmiran, 

& Azizi, 2006; Goran & Gower, 1999). In a study conducted by Taylor and colleagues, the 

80th percentile for WC measures correctly identified fat mass measured by dual-energy X-

ray absorptiometry (R. W. Taylor, Jones, Williams, & Goulding, 2000). Thereby, in a 

sample of 278 girls (age M = 12.4; SD = 4.2), and 302 boys (age M = 11.9; SD = 4.2), 89% 

of girls and 87% of boys with high trunk fat mass, and 94% of girls and 92% of boys with 

low trunk fat mass matched WC prediction of central adiposity. WC therefore provides a 

simple, yet accurate measure of central adiposity in children and adolescents. Indeed, some 

studies suggest that WC could be a more accurate correlate of cardio-vascular disease, CHD 

mortality and risk of type 2 diabetes than BMI (Savva et al., 2000; Welborn, Dhaliwal, & 

Bennett, 2003; WHO, 2008d).  

Physical Activity 

Participants were asked to complete a modified version of the International Physical 

Activity Questionnaire (IPAQ; Craig et al., 2003) in order to measure their self-reported 

involvement in PA. The instrument consisted of questions about frequency, duration, and 

intensity of vigorous, moderate, and walking activity over the previous seven days that 

lasted for at least 10 minutes at a time. Vigorous activity was defined as “activities that 

require hard physical effort, make you sweat a lot, and make you breathe much harder than 

normal”. Moderate activity was defined as “activities that take moderate physical effort, 

make you sweat a little bit, and make you breathe a little harder than normal”. The frame of 

reference for walking activity was “walking at work and at home, walking to get from place 

to place, and any walking that you did for recreation, sport, exercise, or leisure purposes”. 

Participants indicated their frequency of vigorous, moderate, and walking activity through 

eight response options ranging from “only rarely”, “1 day”, “2 days” etc. to “every day”. 

Exercise duration was recorded in minutes with eight response options, i.e. “10-12 

minutes”, “26 to 30 minutes”, “31-45 minutes” up to “more than 60 minutes”. The intensity 

of activity was rated on a seven-point scale from “extremely light” to “extremely hard” 
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(Borg, 1998). Exercise behaviour was defined as total minutes of weekly involvement in PA 

(duration x frequency) summed across the three categories (vigorous, moderate, walking). 

Craig et al. (2003) state that measurement properties for IPAQ in adolescents are not 

yet known. To date, only a very limited number of studies have employed the IPAQ in 

adolescent samples. Guedes and colleagues established that the IPAQ has acceptable 

measurement properties for monitoring levels of habitual PA in adolescents older than 14 

years, but the authors also indicated that its use may present some limitations in younger 

children (Guedes, Lopes, & Guedes, 2005). In order to validate the use of the IPAQ in 

younger adolescents in the present study, shuttle run tests (Léger, Mercier, Gadoury, & 

Lambert, 1988) were conducted as a direct objective measure of physical fitness in a subset 

of 150 participants (age M 12.6 years, SD = .7). Results of the shuttle run assessment were 

then converted into predicted maximum oxygen consumption (Vo2max). This technique of 

predicting maximal oxygen uptake has been found to be reliable (Léger et al., 1988), and 

demonstrates strong correlations with actual Vo2max (Grant, Corbett, Amjad, Wilson, & 

Aitchison, 1995; McNaughton, Cooley, Kearney, & Smith, 1996). 

Social Physique Anxiety 

Concerns about physique evaluations were assessed using the SPAS developed by Hart 

and colleagues to assess perceived negative evaluation of one‟s physique by others (Hart et 

al., 1989). The original scale included 12 items, however, in this study, the revised 7-item 

version of this measure, adapted by Motl and Conroy (2000), was employed. This shortened 

form of the instrument has demonstrated very good psychometric properties and invariance 

of factor structure across genders in prior research (Isogai et al., 2001; Motl & Conroy, 

2000). Participants were asked to indicate on a 5-point scale the extent to which statements, 

such as “It would make me uncomfortable to know that others were evaluating my 

physique/figure”, were characteristic or true for them (“1 = Not at all” to “5 = Extremely”). 

Calculated item scores ranged from 1-5 in the present study, with “1” representing low 

levels of SPA, and “5” indicating high levels in body-related anxiety. The wording of some 

items was slightly changed to simplify them for the target group of young adolescents. For 

example, the item “In the presence of others, I feel apprehensive about my physique/figure” 

was rephrased to “I feel nervous about my physique in the presence of others.” McAuley 

and Burman (1993) successfully cross-validated the psychometric properties of the SPAS in 

a large sample of adolescent competitive female gymnasts. Furthermore, Smith (2004) 

applied the SPAS in a heterogeneous sample of young adolescents and confirmed that the 

instrument was suitable for use in research exploring SPA in adolescence.  
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Statistical Analysis 

Descriptive and reliability statistics were calculated, along with partial correlations to 

assess the relationships among engagement in PA, physical status and SPA. Each partial 

correlation controlled for differences in the third measure when determining the relationship 

between the other two. For instance, in order to compute the partial correlation between 

SPA and PA involvement, the third construct, BMI, was partialled out. This ensured that 

correlations between two constructs were not influenced by the effects of the additional 

construct. For analysis purposes, the sample was divided by gender (male/ female), and 

physical status (normal weight/ overweight and obese) to compare for differences between 

these sub-groups. As Kahn et al. (2008) had found activity levels in adolescents to drop 

dramatically after the age of 13, two age groups (younger adolescents 12-13/ older 

adolescents 14-15) were created to examine for possible differences according to this 

distinction. Statistical significance was set at p < .05. 

Results 

Reliability 

In the present study, Cronbach‟s alpha coefficient (Cronbach, 1951) for the 7-item 

version of the SPAS was .90, indicating that the instrument possessed very good internal 

consistency and was a reliable tool to assess SPA. The item score mean was 2.9, ranging 

from 2.6 to 3.4.  

Descriptives 

Physical Status 

Characteristics of the sample are displayed in Table 2.1. After adjusting BMI for age 

and gender according to international standard definitions (Cole, Bellizzi, Flegal, & Dietz, 

2000), about one in five adolescents in the sample (20.1%) were identified as overweight or 

obese. Incidence of overweight/ obesity in this study was found to be higher in boys 

(23.1%) than in girls (16.4%). However, the difference in BMI according to participant 

gender was not significant (F(1,257) = .99, p = .32).  

For a subset of adolescents aged 12-13 (n = 149), WC measures were recorded. 

Although only 11% of the participants in the subset were classified as overweight or obese 

by BMI, for more than one third (33.8%) of participants, WC, adjusted for gender and age 

(Katzmarzyk, 2004; Katzmarzyk et al., 2004), was above the cut-off point for obesity-
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related health risks, like cardiovascular disease or type 2 diabetes. Mean BMI in this subset 

was lower than in the total sample M = 18.5 (SD = 2.5), which is partly a result of average 

age also being lower (M = 12.9 years, SD = .4).  

Table 2.1 Descriptive statistics for sample characteristics  

Attribute 
All (N = 259)  Boys (n = 143)  Girls (n = 116) 

Mean (SD)  Mean (SD)  Mean (SD) 

Age (yrs) 13.7 (1.1)  13.7 (1.1)  13.6 (1.1) 

Height (m) 1.63 (.1)  1.65 (.1)  1.61 (.1) 

Weight (kg) 53.3 (12.7)  55.2 (13.6)  51.0 (11.2) 

BMI (kg/m2) 19.9 (3.5)  20.0 (3.4)  19.6 (3.6) 

Waist circumference (cm) a) 69.2 (7.0)  70.6 (7.4)  67.5 (6.1) 

a) Subsample of n = 149 (boys n = 80; girls n = 69)  

Physical Activity 

As described in the methods section, shuttle run tests were employed to validate self-

reported PA with actual fitness levels. Results of the shuttle run assessment were converted 

into predicted maximum oxygen consumption (Vo2max). Adolescents who report high levels 

of vigorous and/ or moderate activity are expected to have greater fitness levels than less 

active adolescents, and in order to gain insight into this, correlations between predicted 

Vo2max and self-reported levels of PA were conducted. As can be seen in Table 2.2, results 

revealed a moderately strong correlation between predicted Vo2max values and self-reported 

vigorous, moderate and total activity. 

Table 2.2 Pearson correlation coefficients (2-tailed) for predicted VO2max and self-reported PA in METs 

& minutes 

Measure r VO2max (n = 150) 

METs  

 Total .42** 

 Vigorous .43** 

 Moderate .38** 

 Walking .01 

Minutes  

Total .37** 

 Vigorous .43** 

 Moderate .38** 

 Walking .01 

** Correlation is significant at 0.01 level (2-tailed) 

 

Results for self-reported measures of involvement in PA (in total minutes over the past 

7 days) are presented in Table 2.3. Student‟s engagement in overall activity was 421.9 

minutes (SD = 261.9) per week. Girls were significantly less active than boys (F(1, 254) = 
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5.97, p = .02) with 377.7 (SD = 260.0) minutes over one week compared to 457.3 (SD = 

258.9) minutes, respectively (Cohen‟s d = .46). More specifically, girls engaged in 

significantly less vigorous-intensity (F(1, 255) = 12.51, p < .001; M = 123.6 (SD = 120.8) vs. 

M = 177.6 (SD = 122.4) minutes; Cohen‟s d = .44), and moderate-intensity (F(1, 256) = 12.03, 

p = .001; M = 97.7 (SD = 96.0) vs. M = 145.7 (SD = 121.2) minutes, Cohen‟s d = .44) 

activities than boys. Overall, there was no difference between younger and older 

adolescents in terms of their total weekly minutes spent active (F(1, 255) = .08, p = .78), 

however, younger participants reported significantly more engagement in vigorous activity  

than their older peers (F(1, 257) = 3.97, p = .05; M = 165.8 (SD = 125.0) vs. M = 134.4 (SD 

121.6) minutes; Cohen‟s d = .30). On the other hand, older adolescents reported 

significantly more walking activity than younger adolescents (F(1, 250) = 11.90, p = .001; M = 

178.0 (SD = 142.4) vs. M = 123.3 (SD = 109.5) minutes; Cohen‟s d = .43). Overall, 

overweight/ obese adolescents exercised significantly less compared to their normal-weight 

peers (F(1, 245) = 4.40, p = .04); M = 442.3 (SD = 267.2) vs. M = 356.9 (SD = 239.2) 

minutes; Cohen‟s d = .34). However, no significant difference could be found in terms of 

total activity levels when comparing adolescents classified as having “at risk” WCs with 

those that had desirable WCs (F(1, 160) = .22, p = .64; M = 432.1 (SD = 241.1) vs. M = 412.1 

(SD 295.5) minutes).  

Table 2.3 Descriptive statistics for self-report measures 

Measure 

All  

(N = 259) 

 Boys 

(n = 143) 

 Girls 

(n = 116) 

 Younger 

(n = 154) 

 Older  

(n = 105) 

Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD) 

Social Physique Anxiety          

Item Score 2.9 (1.4)  2.6 (1.2)  3.2 (1.5)  2.8 (1.3)  3.0 (1.5) 

Physical Activity          

Total 421.9 (261.9)  457.3 (258.9)  377.7 (260.0)  418.0 (267.1)  427.4 (255.4) 

Vigorous 153.2 (124.4)  177.6 (122.4)  123.6 (120.8)  165.8 (125.0)  134.4 (121.6) 

Moderate 124.1 (113.0)  145.7 (121.2)  97.7 (96.0)  126.0 (117.1)  121.3 (107.0) 

Walking 145.2 (262.0)  139.3 (118.6)  152.5 (135.3)  123.3 (109.5)  178.0 (142.4) 

Social Physique Anxiety 

Measures of SPA are also presented in Table 2.3. Girls reported significantly higher 

levels of anxiety with respect to the way in which their physique was evaluated by others in 

comparison to boys (F(1, 257) = 11.57, p = .001) with mean item scores of M = 3.2 (SD = 1.5) 

compared to M = 2.6 (SD = 1.2). However, no significant difference in SPA levels between 

younger and older adolescents was detected (F(1, 257) = 1.31, p = .25). Furthermore, 

overweight/obese participants experienced significantly higher levels of SPA than their 
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normal-weight peers (F(1, 147) = 38.15, p < .001), with mean scores of M = 3.9 (SD = 1.4) 

and M = 2.6 (SD = 1.3), respectively.  

Partial Correlations 

Partial correlation analyses (see Figure 2.1) revealed that engagement in activity (PA) 

and physical status (i.e., BMI) were not significantly linked (r = .03, p = .64), regardless of 

the intensity of exercise (vigorous vs. moderate vs. walking). However, there was a 

significant positive correlation between BMI and SPA scores (r = .39, p < .001), whereas 

SPA and PA were negatively associated (r = -.27, p = .001). These results show that, first, 

increases in BMI were significantly associated with higher SPA and second, that high levels 

of SPA were associated with low levels of PA. 

 

r = -.27; p = .001r = .39; p < .001

BMI PA

SPA

r = .03; p = .64

 

Figure 2.1 Partial correlations for BMI, PA and SPA  

 

For comparison purposes, partial correlations were also computed using METs 

(metabolic equivalent) calculated from the IPAQ instead of minutes as a measure of PA, 

and this analysis produced very similar results (see Table 2.4).  

Table 2.4 Comparison partial correlation coefficients for SPA, BMI, and PA in METs & Minutes 

Measure 
r Social Physique Anxiety  r BMI 

(Control variable BMI)  (Control variable SPA) 

METs    

 Total -.23**  .05 

 Vigorous -.25**  .03 

 Moderate -.19**  .03 

 Walking -.00  .07 

     

Minutes    

 Total -.27**  .03 

 Vigorous -.24**  .02 

 Moderate -.19**  .02 

 Walking .00  .06 

** Correlation is significant at 0.01 level (2-tailed) 
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Furthermore, partial correlations between SPA, involvement in PA, and WC were 

examined for a subsample of adolescents (n = 148). The observed relationships were similar 

to those between BMI, SPA and PA. First, no significant link between WC and PA (r = .15, 

p = .07) emerged. Second, analyses revealed a moderate positive correlation for SPA and 

WC (r = .30, p < .001), indicating that larger WCs were associated with higher levels of 

SPA. Finally, a moderate negative relationship emerged between SPA and PA (r = -.33, p < 

.001), consistent with the negative correlation that was evident for the whole sample (see 

Figure 2.2). 

 

r = -.33; p < .001r = .30; p < .001

WC PA

SPA

r = .15; p = .07

 

Figure 2.2 Partial correlations for WC, PA and SPA  

 

Examining these relationships by gender, the negative correlation between SPA and PA 

for boys remained (r = -.27, p = .001), however for girls no link was observed (r = -.06, p = 

.53). In contrast, there was a stronger positive association between SPA and BMI in girls (r 

= .53, p < .001) than in boys (r = 0.29, p < .001; see Figures 2.3 and 2.4), although 

correlations were still significant regardless of participant gender.  

 

r = -.27; p = .001r = .29; p < .001

BMI PA

SPA

r = .07; p = .42

 

r = -.06; p = .53r = .53; p < .001

BMI PA

SPA

r = .08; p = .40

 

Figure 2.3 Partial correlations BMI, PA and SPA 

for male adolescents 

Figure 2.4 Partial correlations BMI, PA and SPA 

for female adolescents 
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These relationships observed for the whole sample did not remain present throughout 

age-specific analysis, comparing younger (range 12-13 years, age M = 12.4, SD = .5) to 

older adolescents (range 14-16 years, age M = 14.4, SD = .5). In younger participants (see 

Figure 2.5), the negative link between SPA and PA remained (r = -.31, p < .001), while it 

was no longer present in older adolescents (r = -.06, p = .58; see Figure 2.6). In addition, the 

positive link between BMI and SPA was considerably stronger in older adolescents (r = .46, 

p < .001) than in their younger peers (r = .35, p < .001). 

 

r = -.31; p < .001

BMI PA

SPA

r = .08; p = .31

r = .35; p < .001

 

r = -.06; p = .58r = .46; p < .001

BMI PA

SPA

r = -.09; p = .39

 

Figure 2.5 Partial correlations BMI, PA and 

SPA for younger adolescents 

Figure 2.6 Partial correlations BMI, PA and 

SPA for older adolescents 

 

Finally, investigating the relationships between BMI, SPA and PA specifically in 

overweight/ obese youngsters, the negative correlation between SPA and involvement in 

PA increased (r = -.35, p = .02). However, no relationship was found between BMI and 

either SPA or PA. Interestingly, when examining links in youngsters with a WC above the 

cut-point for being considered “at risk” of health complications, the negative correlation 

between SPA and PA became stronger (r = -.48, p < .001), however no other significant 

findings emerged. 

Discussion 

The purpose of the study was to investigate the relationship between self-reported PA, 

physical status (i.e., BMI, WC), and SPA in an adolescent population. Overall, findings 

suggested that (a) PA levels were not directly linked with physical status (BMI or WC), (b) 

SPA was associated with physical status and PA levels in adolescents, and could therefore 

provide an indirect link between PA and physical status, (c) boys were different from girls 

in being more active and scoring lower on SPA, and d) age did not influence levels of SPA, 

nor levels of engagement in PA. 
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According to the present findings, adolescent involvement in PA does not appear to be 

directly linked to their physical status (BMI, WC), regardless of the intensity of exercise 

involvement (vigorous, moderate, walking), gender or age. Consistent with this finding, 

earlier research on BMI /body fat and its relation with PA has also failed to establish a 

connection (Ekelund et al., 2001; Raustorp et al., 2004). However, an indirect relationship 

between body weight and PA was observed in the present study, with SPA being the linking 

factor. More specifically, as hypothesised, increased body mass was associated with 

heightened concerns that one‟s physique may be negatively evaluated by others. As shown 

in previous research, this finding appears to be more apparent in girls than for boys (Biddle 

& Wang, 2003; Kimm et al., 2000; Riddoch et al., 2004; Trost et al., 2002). It was also 

predicted that older adolescents experience higher levels of SPA than their younger peers; 

however, no significant difference in SPA levels between younger and older adolescents 

could be detected. This confirms earlier research by Crocker et al. (2006) whereby the 

authors did not find any age effects for SPA in adolescents. Bearing in mind that increased 

body mass was found to be associated with greater SPA overall, it is important to note that 

individuals (particularly females) with higher levels of SPA may be likely to engage in low 

amounts of PA and exercise (Finkenberg et al., 1998; Hausenblas et al., 2004; Hausenblas 

& Fallon, 2006). Individuals who have concerns about their appearance may not exercise in 

situations where their bodies are presented to the public and may be judged, for fear of 

presenting a negative social image (Lantz & Hardy, 1997). Overall, in this study 

adolescents with higher levels of SPA were also found to be less involved in PA and 

exercise. Crocker et al. (2003) stated that physical self-perceptions predicted changes in PA 

involvement more than physical status, however very few studies have measured PA 

involvement in adolescents with high levels of SPA outside non-elite sport contexts. 

Interestingly, in this study the inverse relationship between involvement in activity and 

levels of SPA was most evident in boys, and did not reach significance in girls. Belling 

(1993) also found males‟ activity patterns to be related to high SPA, but not females in an 

adult community sample. The author suggested that men might avoid PA when they feel 

more anxious, whereas women, on the contrary, may be motivated to exercise in order to 

improve their physical appearance. Clearly, further research is needed to understand the 

different exercise behaviours in young males and females, and it may also provide 

important insight into the way in which body mass is associated with SPA, and subsequent 

activity levels.  

The WHO recommends at least 60 minutes of moderate-to-vigorous activity per day 

for children and adolescents. According to recent research, less than 60% of adolescents in 

the US and Norway achieved this target (Desha, Ziviani, Nicholson, Martin, & Darnell, 
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2007; Sagatun, Søgaard, Bjertness, Selmer, & Heyerdahl, 2007). In this sample, fewer than 

20% of participants were sufficiently active, more specifically; only 12% of girls and 25% 

of boys met this requirement. In the present study girls were less active than boys, a result 

that corresponds with previous reports (Biddle & Wang, 2003; Riddoch et al., 2004), and 

with the study hypotheses. Not only did girls engage in less overall activity, but they also 

exercised significantly less on a vigorous and moderate activity level. As proposed by 

James (2000), dissatisfaction with the physical self, as well as fear of evaluation by peers 

may discourage girls from engaging in PA and exercise. However, the current findings 

appear to contradict that notion, as heightened SPA was associated with decreased activity 

in boys, but not in girls. This also contradicts earlier findings where PA has been shown to 

be associated with physical self-perceptions in teenage girls (Crocker et al., 2006). 

However, it may be plausible to suggest that girls with bodily concerns engage in health-

promoting behaviours and use exercise or weight management as a coping strategy for high 

levels of SPA (Hausenblas et al., 2004; Sabiston et al., 2007). Engagement in PA may assist 

in altering adolescents‟ physique, which in turn leads to less concern about evaluations. 

Interestingly, no difference could be detected between younger and older adolescents in 

total minutes spent in PA. This is surprising, as younger children and adolescents tend to be 

considerably more active than older adolescents. Kahn et al. (2008) had found activity 

levels to drop dramatically after the age of 13, but in the current sample, this difference did 

not occur. However, younger participants reported significantly more engagement in 

vigorous activity than their older peers, whereas older students tended to walk more than 

younger students. To investigate this in more detail, METs (metabolic equivalents) were 

computed to quantify the intensity of the activity involvement. This unit is used to estimate 

the amount of oxygen used by the body during PA (Ainsworth et al., 2000) meaning the 

harder the body works during the activity, the higher the MET value. Still, total METs per 

week did not differ significantly between younger and older adolescents. In this study, 

younger adolescents‟ involvement in PA was correlated negatively with self-perceptions; 

that is, the higher the fear of being negatively evaluated by others, the less individuals 

actually participated in sports and exercise. Interestingly, this relationship could not be 

replicated in older adolescents, meaning high levels of SPA were not associated with low 

activity in that age group. Accurate assessment of PA in children and adolescents is still 

considered a challenge (Kohl, Fulton, & Caspersen, 2000; Welk, Corbin, & Dale, 2000), 

and it is possible that older adolescents in this study over-reported their level of activity, 

while younger students may have under-reported their activity.  

In adolescent boys and girls, BMI has been found to reflect body fat, and therefore 

health risks reasonably well (Raustorp, Mattsson, Svensson, & Stahle, 2005). About one in 
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five adolescents in this sample were identified as overweight or obese, which largely 

corresponds with Australian national prevalence data for children and adolescents (Booth, 

Dobbins, Okely, Denney-Wilson, & Hardy, 2007). Similar to obesity trends for adolescent 

Australians, incidence of overweight/ obesity in this study was found to be higher in boys 

(23.1%) than in girls (16.4%), however, the difference was not found to be statistically 

significant. Booth et al. reported that 25.7% of males in grade 2-6 were overweight or 

obese, and 26.1% in grade 6-8 for boys. In comparison, 24.8% and 19.8% of girls, were 

overweight or obese in grades 2-6 and 6-8, respectively (Booth et al., 2007). The somewhat 

lower prevalence of overweight/ obese girls in this study may be a result of females being 

slightly underrepresented in this sample. 

Research has shown that overweight/ obese youngsters engage less in PA than normal-

weight teenagers (Tremblay & Willms, 2003; Trost, Kerr, Ward, & Pate, 2001). Consistent 

with this notion, in this sample, overweight/ obese adolescents exercised significantly less 

than their normal-weight peers. However, when comparing adolescents with WCs that 

placed them “at risk” for health consequences to those with desirable WCs, no significant 

differences in activity levels could be detected. Therefore, it seems that, in the present study 

at least, large WC is not linked to adolescents‟ involvement in PA. Conversely, in their 

research examining the relationship of PA and WC, Klein-Platat et al. (2004) found PA to 

be inversely associated with WC in a large cohort of 12-year old youngsters . Despite being 

less active, no connection was found between BMI and involvement in PA in this subgroup. 

Nevertheless, SPA appears to bear some association with involvement in PA in overweight/ 

obese adolescents. In other words, the greater the concern about being evaluated by others, 

the less active adolescents with WC measures considered as “at risk” are. Furthermore, this 

relationship was even more prominent when examining the influence of SPA in relation to 

involvement in activity in individuals with WC “at risk”. Therefore, it appears although WC 

was not directly associated with adolescent‟s level of involvement in PA in this study, 

youngsters deemed “at risk” due to large WCs seem to fear negative evaluation by other‟s 

more than their peers, and may therefore exercise less. Previous research has documented 

the importance of estimating central adiposity. Given that waist measurement represents a 

relatively accurate measure of central adiposity in children and adolescents (Savva et al., 

2000; Welborn et al., 2003; WHO, 2008d), it is not only an easy way to identify obesity, but 

may also be a useful indicator for adolescent‟s involvement in PA. 

Previous research within various exercise contexts has indicated that SPA is higher in 

girls than in boys (Finkenberg et al., 1998; K. C. Kowalski et al., 2006; K. C. Kowalski et 

al., 2003; Mack et al., 2007). This finding was substantiated in the present study, with girls 

experiencing significantly higher SPA levels than boys. Furthermore, the hypothesis that 
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students with higher BMI‟s (and therefore more likely to be considered overweight or 

obese) will suffer from higher levels of SPA than their normal-weight peers was also 

confirmed in this study. Therefore, PA interventions should target these two groups (i.e., 

female adolescents and overweight youngsters) in particular when attempting to increase 

involvement in activity. Strategies for encouraging activity among these groups could 

include providing friendly, non-judgemental exercise settings, or forming exercise-groups 

based on physical similarities (all female, all overweight, etc.).  

In summary, correlations computed using all participants in the present study showed 

that engagement in PA is interrelated with levels of SPA: The greater the fear of being 

evaluated negatively by peers, the less students‟ participation in PA and exercise. This 

further supports the idea that involvement in PA is strongly linked to perceptions of the 

physical self. Further research is needed to investigate the relationship between PA, 

physical status (BMI and WC), and self-perceptions in adolescents to enhance their 

involvement in activity and promote active lifestyles, especially in special populations, like 

overweight or obese individuals. This research should include experimental approaches to 

permit inferences regarding the causal nature of the relationships examined in the present 

study. Would, for example, interventions designed to reduce concerns about physique 

evaluation produce increases in PA involvement? Longitudinal research is also needed in 

order to track changes in SPA and associated changes in PA involvement over time. 

Limitations 

Although the present study offers novel insight into the relationships between self-

perceptions, body composition, and PA levels in adolescents, there are limitations that are 

worth highlighting. The first of these refers to the cross-sectional design that was employed, 

which does not allow for conclusions to be reached about the direction of effects (i.e., 

causality). Experimental research is clearly needed that examines the possible direction of 

study effects. Second, despite being significantly less active than their normal-weight peers, 

no association was found between BMI and involvement in PA in overweight or obese 

adolescents, which could be attributed to the relatively small subgroup of overweight 

adolescents in this sample. Further research is encouraged that involves larger cohorts of 

adolescents, in particular teenagers with BMI‟s above the normal-weight range. Another 

possible limitation of the present study is the employment of the IPAQ for measurement of 

involvement in PA, as the instrument has not been widely used with adolescents. However, 

it is worth noting that self-reported vigorous and moderate activities (as assessed via the 

IPAQ) were shown to correlate significantly with objective measures of physical fitness 
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(i.e., Vo2max) in a subset of adolescents within this study, supporting the utilisation of the 

instrument. Nevertheless, further research is needed to verify the validity of the IPAQ in 

children and younger adolescents.  

Conclusions 

Results of this study indicate that involvement in PA is related to perceptions of social 

physique anxiety and therewith perception of one-self in adolescents. However, no direct 

link could be found between physical status and PA behaviour. In an attempt to further 

investigate this relationship and verify the present findings the study population it was 

decided to extent the population to adults. In addition, physical self-perception measures 

were broadened to not only include SPA, but a multidimensional instrument of physical 

self-concept (PSC). Moreover, by recruiting a higher percentage of overweight and obese 

individuals, it was hoped that subsequent studies would provide detailed information 

regarding the relationship between PA involvement, body composition and physical self-

perceptions. 



CHAPTER III: STUDY 2 

45 

Chapter III  

Study 2: Physical Activity & Physical Status: The Role of Self-

Perceptions in Adults 

Introduction 

Insufficient levels of physical activity (PA) are an independent risk factor for chronic 

diseases that, overall, are estimated to cause 1.9 million deaths globally each year (World 

Health Organisation [WHO], 2008a). Consequently, it is fundamental to maintain an 

involvement in lifelong PA, not only to achieve an optimal energy balance and weight 

control, but also in order to reduce the risk of coronary heart disease (CHD), stroke, type 2 

diabetes, and various forms of cancer, such as colon or breast cancer. In addition, numerous 

social and mental health benefits associated with PA have been documented, such as 

enhanced mood and self-concept, as well as reductions in depression and anxiety symptoms 

(Biddle et al., 2000). However, despite the wide-ranging benefits of PA in terms of both 

physical and mental well-being, more than half of all adults and two thirds of young people 

in the industrialised nations are currently insufficiently active, with recent evidence 

suggesting that exercise levels are declining even further (WHO, 2008a, 2008c, 2008d). 

According to a study by Schaller and colleagues (Schaller et al., 2005) about half of the 

adult population in Bavaria, Germany did not meet PA recommendations published by 

major public health organisations, suggesting at least 30 minutes of moderate exercise on 

most, or, preferably all days of the week (WHO, 2008a).  

In conjunction with leading a sedentary lifestyle, the excess consumption of calories is 

believed to be one of the key causes of obesity in both children and adults. Overweight and 

obesity have become a major public health challenge in the 21st century, rapidly reaching 

epidemic proportions (International Obesity Task Force [IOTF], 2008). To illustrate, in 

2005, worldwide, approximately 1.6 billion adults were estimated as overweight, with a 

further 400 million clinically obese (WHO, 2006). Indeed, in Germany, the prevalence of 

overweight and obesity reached 54% in men and about 40% in women, respectively 

(Statistisches Bundesamt, 2007). Overweight and obesity represent major risk factors for 

serious health consequences, and can lead to chronic disease, like cardiovascular disease 

(i.e., CHD and stroke), already representing the world‟s leading cause of mortality (WHO, 

2006). In addition to the health burdens associated with overweight and obesity, there are 

numerous psychosocial consequences. Obese people frequently experience reduced quality 
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of life, depression, poor self-concept, low self-esteem and/or negative body image (Kasen et 

al., 2007; Koponen et al., 2008).  

Previous research has consistently shown that regular engagement in PA is beneficial 

in the prevention (Erlichman, Kerbey, & James, 2002; Nyholm et al., 2008) and treatment 

(Ballor & Poehlman, 1994; Donnelly et al., 2003; Garrow & Summerbell, 1995) of 

overweight and obesity. For instance, several cross-sectional studies have documented an 

inverse relationship between body mass index (BMI) and PA (Bernstein, Costanza, & 

Morabia, 2004; A. R. Cooper & Page, 2000; Tudor-Locke et al., 2001; Williams, 2005). 

However, in a study assessing PA behaviour through accelerometry for 7 consecutive days 

during free-living conditions among severely obese and normal weight participants, the 

association between activity and BMI was found to be weak in non-obese individuals 

(Hemmingsson & Ekelund, 2007). Nonetheless, the authors did report that higher BMI 

scores were strongly associated with low levels of PA in obese individuals. In a separate 

study, Schaller et al. (2005) also found obesity to be inversely associated with total daily 

PA. These findings are consistent with those reported in a large-scale study investigating 

and comparing PA behaviour across 15 European nations (Martínez-González, Alfredo 

Martínez, Hu, Gibney, & Kearney, 1999). That is, Martínez-González found significant 

associations between increased body weight and obesity and leisure time PA, in particular 

sedentary behaviour and inactivity in the adult population of the European Union. More 

specifically, higher body weight levels were related to less engagement in sports and 

exercise, which therefore resulted in greater time spent inactive. Evidence also suggests that 

obese individuals are more likely to engage in moderate intensity activities, and tend to 

avoid vigorous activities compared to normal weight people (Bernstein et al., 2004; Schaller 

et al., 2005). In two studies investigating PA behaviour in German samples, only 20% 

(Schaller et al., 2005) and 40% (Weyer, Linkeschowa, Heise, Giesen, & Spraul, 1998) of 

obese individuals met the internationally recommended PA levels.  

Along with the ability to support regulation of body weight and general health benefits, 

engagement in PA and exercise makes a positive contribution to mental health (U.S. 

Department of Health and Human Services, 1996, 2007), in particular positive self-concept 

(Klomsten, Skaalvik, & Espnes, 2004). Physical self-concept (PSC) refers to the perception 

that individuals hold about themselves relative to their physical skills, abilities and qualities. 

The notion of PSC is largely underpinned by the premise that an individual‟s global feelings 

of self-worth and self-esteem are dependant, in part, upon how they perceive themselves 

within their body (Cox, 2002; Fox & Corbin, 1989). Together, self-esteem and physical 

self-worth contribute significantly to overall psychological well-being and quality of life, 

and research indicates that involvement in PA can exert a positive effect in relation to these 
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salient self-perceptions (Anderson, Murphy, Murtagh, & Nevill, 2006; Biddle & Mutrie, 

2008; Fox, 2000).  

A number of PSC studies have indicated a significant gender effect, with males 

demonstrating higher scores compared to females (Aşçi, 2002; Hayes, Crocker, & 

Kowalski, 1999; Marsh, 1998; Sonstroem & Potts, 1996). Reel and colleagues recently 

examined the effects of exercise on body concerns in a meta-analytic review comprising 35 

studies (Reel et al., 2007). They found an overall effect size of .45, indicating that exercise 

positively influences body concerns. Contrary to other research, though, Reel et al. could 

not confirm gender as a moderator for body concerns. In the few studies examining the 

relationship between PSC and age, no significant effects have emerged, therefore, age 

differences could not be clearly confirmed (Aşçi, 2002; Marsh, 1998). However, the vast 

majority of investigation in this area has been conducted using samples drawn from 

adolescent and university student populations, with the general trend showing that self-

concept tends to decline with age during pre-adolescence, only to subsequently improve 

during late adolescence and early adulthood (Marsh, 1998; Sonstroem, 1998). It is worth 

noting, however, that other studies in this area have found PSC to be stable over four years 

comprising the transition from high school through to university contexts (Aşçi, 2002; 

Marsh, 1998). Therefore, further research is warranted that investigates the dynamic nature 

of one‟s physical self-perceptions across different life stages, as well as the possible 

existence of gender effects. 

Using both cross-sectional and intervention-based approaches, a number of studies 

have demonstrated that body composition is related to PSC, with overweight and obese 

individuals generally demonstrating more maladaptive perceptions than their normal-weight 

peers (Jacobs & Wagner, 1984; Shaw et al., 2000; van Vorst, Buckworth, & Mattern, 2002). 

In one such intervention study, Shaw et al. (2000) found that body composition was 

significantly related to overall PSC. However, although overall body fat decreased as a 

result of their 9-month exercise program, decreases in leg fat were shown to be the sole 

predictor of improvements in the appearance subscale of their PSC measure.  

Numerous studies have also demonstrated that exercise has a positive effect on one‟s 

PSC (Alfermann & Stoll, 2000; Anderson et al., 2006; Aşçi, 2003; Fox, 2000; McAuley, 

Mihalko, & Bane, 1997; A. H. Taylor & Fox, 2005). For example, Anderson et al. (2006) 

studied the effects of an 8-week walking program on body composition and physical self-

perceptions in 37 sedentary, overweight adult women. Although participants in the exercise 

group significantly improved their self-perceptions compared to the non-exercise control 

group, it seems that changes in anthropometric measures have only limited influence on 

exercise-induced changes in self-perceptions. The authors suggest that the subjective feeling 
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that one's body is improving may be sufficient to improve self-perceptions (Anderson et al., 

2006), irrespective of changes in objective body composition markers (e.g., BMI). In 

contradiction to Anderson et al.‟s (2006) findings, other studies have failed to report 

enhanced self-perceptions following participation in PA (Aşçi, Kin, & Kosar, 1998; Caruso 

& Gill, 1992). Given the ambiguity of the previous findings, further research is required to 

better understand the mechanisms behind exercise and self-concept relationships. 

Another form of self-perception linked to involvement in PA is social physique anxiety 

(SPA). SPA is defined as the degree to which a person becomes anxious due to concerns 

that his or her physique may be negatively evaluated by others (Hart et al., 1989). This form 

of social anxiety is theorised to increase when individuals are motivated to present their 

physical appearance positively, yet doubt their capabilities to do so (McAuley, Bane, & 

Mihalko, 1995). It has previously been observed that engaging in exercise, in order to 

improve body tone, control weight, and/or improve physical attractiveness, is positively 

correlated with SPA (Crawford & Eklund, 1994; Eklund & Crawford, 1994). That is, 

individuals reporting higher levels of SPA engaged in PA to improve their appearance. At 

the same time, however, the presence of SPA may also be associated with low exercise 

participation for certain types of adults, especially women (Finkenberg et al., 1998; Gardner 

& Hausenblas, 2002; Hausenblas et al., 2004; Hausenblas & Fallon, 2006; Reel et al., 

2007). For example, individuals who score high on SPA have been shown to experience 

frequent negative thoughts about body composition and/or appearance, as well as reporting 

a preference for exercising in private settings (Eklund & Crawford, 1994). Previous 

research has shown a connection between SPA and PA behaviour. In a study by Zillmann 

and colleagues, PA involvement in adolescents was not directly related to physical status, 

but, instead, showed an indirect link through SPA (Zillmann, Grove, & Brennan, 2005). 

More specifically, a significant positive correlation was found between BMI and SPA, 

while at the same time SPA and PA were inversely related. Furthermore, SPA may not only 

reduce an individual‟s motivation to exercise, but may also be related to increases in body 

fat percentage (Eklund & Crawford, 1994; Hart et al., 1989).  

As stated, individuals who have concerns about how their body appears to others may 

not exercise in situations where their bodies are presented to the public and may be judged, 

for fear of presenting a negative social image (Lantz & Hardy, 1997). A study by McAuley 

and colleagues investigated the link between body composition, exercise involvement and 

SPA in a group of middle aged, formerly sedentary individuals (McAuley, Bane, Rudolph, 

& Lox, 1995). Through participation in a 20-week aerobic exercise programme subjects 

improved in body composition measures, including weight, body fat, and body 

circumferences. Aligned with existing research, the authors found that females and younger 
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participants were significantly more concerned about their physique (i.e., higher SPA) than 

males or older participants (Gardner & Hausenblas, 2002; Hausenblas et al., 2004). 

Therefore, higher levels of post-intervention SPA were significantly related to gender, and 

non-improvements in hip circumference, in addition, individuals who exercised more 

frequently tended to be less physique-anxious (McAuley, Bane, Rudolph et al., 1995).  

Consequently, given that (a) involvement in activity is crucial for promoting and 

maintaining physical health, and (b) PA plays a central role in developing and sustaining 

psychological well-being, it is important to understand the factors that may facilitate 

engagement in PA and exercise across adulthood. 

Purpose 

Based on the outcomes of the research described in the preceding chapter (i.e., Chapter 

2), it appears that PA is associated with perceptions of the body and the self in adolescents. 

The primary objective of the present study was to cross-validate these existing findings 

using an adult sample, while at the same time obtaining data across a greater range of 

physical self-perception constructs and global self-esteem. More specifically, the primary 

purpose of this study was to investigate multidimensional physical self-perceptions, in 

particular PSC and SPA, and global self-esteem in relation to involvement in PA, as well as 

physical status among middle-aged adults from Germany. In addition to this primary aim, it 

is also worth noting that only few studies have currently employed the Physical Self-

Description Questionnaire (Marsh, Richards, Johnson, Roche, & Tremayne, 1994) in a 

German context. Moreover, no published studies are available that have examined SPA 

using the Social Physique Anxiety Scale (SPAS; Hart et al., 1989) scale in German cohorts. 

Bearing this in mind, the secondary purpose of this study was to seek reliability evidence 

for the German versions of the PSDQ, and SPAS. 

Hypotheses 

(H 1) BMI and involvement in PA are inversely related. That is, individuals with higher 

BMI‟s will engage less in PA. 

(H 2) Individuals who participate regularly in PA will have more positive scores on 

multiple PSC dimensions, higher self-esteem and will score lower in SPA than 

those who participate in little or no activity. 

(H 3) PSC, SPA and self-esteem will be influenced by physical status, with overweight/ 

obese individuals exhibiting relatively poor perceptions of their physical self, low 
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levels of self-esteem as well as higher levels of SPA compared to normal weight 

persons. 

(H 4) PSC will be influenced by gender with males possessing better physical self-

perceptions than females. 

(H 5) Multidimensional PSC will not be influenced by age. Younger and older adults will 

overall have similar perceptions of their physical self. 

(H 6) SPA levels are influenced by gender and age, with males and older individuals 

scoring lower on the SPAS than females and younger people. 

Methods 

Males and females enrolled in adult education centre courses were recruited for this 

study (N = 227, age M = 39.2, SD = 14.0). Written approval to conduct the research in these 

institutions was obtained from the principals of adult education centres in Dessau and 

Leipzig, Germany. A battery of questionnaires assessing demographics, physical 

characteristics, PA behaviour, and physical self-perceptions was handed out to the students 

during class, and completed forms were collected during the following class. Approval was 

obtained from participants before commencement of the study, involvement was voluntary, 

and participants were allowed to withdraw at any point. 

Instruments and Measures 

Physical Status 

Physical status was assessed using BMI, the internationally recognised standard for 

identifying the extent to which individuals may be overweight or obese. BMI is calculated 

by dividing an individual‟s weight in kilograms by the height in metres squared (kg/m2), 

with BMI scores ≥ 25 reflecting overweight and ≥ 30 reflecting obesity (WHO, 2006). In 

this study, BMI was calculated from self-reported weight and height measures. 

Physical Activity 

PA behaviour was measured using the short, self-administered (last 7-days) German 

version of the International Physical Activity Questionnaire (IPAQ; Craig et al., 2003). The 

instrument was employed in large-scale international studies to monitor PA levels in 

numerous countries, including Germany (Rütten, Vuillemin et al., 2003), as well as various 

WHO studies (Rütten & Abu-Omar, 2004; Sjöström , Oja, Hagströmer, Smith, & Bauman, 

2006). The short, self-administered IPAQ possesses good concurrent and criterion-related 
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validity, and it demonstrates an average test-retest coefficient of .75 over a period of no less 

than 8 days (Craig et al., 2003).  

The IPAQ was designed to measure self-reported involvement in PA in adults aged 18-

65, and comprises questions about the frequency, duration, and intensity of a person‟s 

vigorous, moderate and walking activity over the previous seven days. Vigorous activity, as 

defined in the questionnaire, refers to “activities that require hard physical effort, make you 

sweat a lot, and make you breathe much harder than normal”. Moderate activity, on the 

other hand, is defined as “activities that take moderate physical effort, make you sweat a 

little bit, and make you breathe a little harder than normal”. The frame of reference for 

walking activity was “walking at work and at home, walking to get from place to place, and 

any walking that you did for recreation, sport, exercise, or leisure purposes”. Participants 

indicated their frequency of vigorous, moderate, and walking activity through eight 

response options ranging from “only rarely”, “1 day”, “2 days” etc. to “every day”. Exercise 

duration was recorded in minutes with eight response options, ranging from “10-12 

minutes” up to “more than 60 minutes”. The intensity of activity was rated on a seven-point 

scale from “extremely light” to “extremely hard” (Borg, 1998). In order to calculate overall 

exercise behaviour from IPAQ responses, the total minutes of weekly involvement in PA 

(days per week x minutes per day) was summed across the three categories (vigorous, 

moderate, walking). 

Physical Self-Concept and Self-Esteem 

Early research on self-concept has focussed primarily upon unidimensional 

measurement approaches (Sonstroem, 1997b), however this method of assessment has been 

criticised as it fails to measure multiple specific dimensions of PSC. In the present study, a 

multidimensional PSC instrument was employed, namely the German version of the 

Physical Self-Description Questionnaire (PSDQ). The PSDQ was originally developed by 

Marsh and colleagues (Marsh et al., 1994), and it was subsequently translated into German 

and validated by Stiller and Alfermann (2007a). The 70-item multidimensional 

questionnaire measures nine specific dimensions of PSC (Appearance, Body Fat, 

Coordination, Endurance, Flexibility, Health, Physically Active, Sports Competence, 

Strength) as well as a higher level Global Physical Self-Concept dimension. A measure of 

global self-esteem is also incorporated in the PSDQ. Items consist of simple statements 

such as “I am good looking” or “I am good at coordinated movements”, and are answered 

on a 6-point scale ranging from false to true (“1 = false”, “2 = mostly false”, “3 = more false 

than true”, “4 = more true than false”, “5 = mostly true”, “6 = true”). Higher scores reflect a 

more positive self-perception on all subscales, as well as higher self-esteem. 
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The PSDQ has demonstrated very good reliability coefficients along with factorial 

invariance and construct validity (Marsh, 1996). In addition, it has shown consistently 

robust psychometric properties across various age groups and cultures (i.e., Aşçi, 2003). In 

a study involving 1055 adolescents and young adults, Stiller and Alfermann (2007a) 

investigated the psychometric properties for the German version of the PSDQ. Along with 

the PSDQ, they collected external criteria data (age, gender, sport participation) to examine 

the characteristics of the German translation of the instrument. Reliability analyses 

demonstrated strong internal consistencies for each of the subscales, while confirmatory 

factor analysis verified the factor structure of the original scale. Moreover, the factor 

structure was independent of age, gender, and sports participation. These findings suggested 

that the German adaptation is structurally equivalent to the original instrument. As a result, 

the authors concluded that the German version of the PSDQ is valid for use in German 

samples (Stiller & Alfermann, 2007a). 

Social Physique Anxiety 

Concerns about body evaluations were assessed using the SPAS developed by Hart and 

colleagues to assess perceived negative evaluation of one‟s physique by others (Hart et al., 

1989). The original scale included 12 items, however, in this study, a German version of the 

revised 7-item version of this measure, developed by Motl and Conroy (2000), was 

employed. This short form of the instrument has demonstrated very good psychometric 

properties and invariance of factor structure across genders in prior research (Isogai et al., 

2001; Motl & Conroy, 2000). Participants were asked to indicate on a 5-point scale the 

extent to which statements such as “It would make me uncomfortable to know that others 

were evaluating my physique/figure”, were characteristic or true for them (“1 = Not at all” 

to “5 = Extremely”). Calculated item scores ranged from 1-5 in the present study, with “1” 

representing low levels of body-related anxiety, and “5” representing high levels of body-

related anxiety. 

For this study, standard methods of back translation were used to translate and adapt 

the questionnaire (Bracken & Barona, 1991; Guillemin, Bombardier, & Beaton, 1993). Two 

bilingual researchers translated the items from English to German. Subsequently, the 

translated inventory was back-translated by two independent interpreters in Germany. The 

back-translated versions were then compared with the original English version, and any 

inconsistencies, errors, or biases were marked, and then subsequently translated again. This 

back-translation comparison procedure was repeated until the versions were identical, as 

recommended by Bracken and Barona (1991). 
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Similar procedures were employed by Rethorst and Belczowski (2005) in an 

unpublished study investigating the validity and reliability of a German version of the SPAS 

(SPAS-D). The authors established very good internal consistency values for the SPAS-D 

(Cronbach‟s α = .90). Examining the scale in a female sample (N = 142) moderate 

significant correlations (r = .45, p < .01) emerged between SPAS-D and three anxiety scales 

(public self-awareness, fear of negative evaluation, fear of embarrassment). Confirmatory 

factor analysis established a unidimensional structure for SPAS-D. In addition, females with 

low scores on SPA demonstrated a preference for fitted sports uniforms, and higher BMI‟s 

were significantly correlated with higher scores on SPA.  

Statistical Analysis 

Descriptive statistics and reliability estimates were calculated to examine the 

characteristics of the data obtained from the IPAQ, PSDQ, and SPAS. Relationships among 

involvement in PA, physical status, self-perceptions (i.e., physical self-perception domains 

and SPA), and self-esteem were assessed through bivariate and partial correlation analysis. 

Partial correlations were computed specifically in order to control for differences in the 

third variable when determining the relationship between the other two. For instance, in 

order to compute the partial correlation between SPA and PA involvement, the third 

construct, BMI, was partialled out. This ensured that correlations between two constructs 

were not influenced by the effects of the additional construct. Analysis of variance 

(ANOVA) procedures were also employed in order to investigate group differences. 

Follow-up analyses were employed to locate differences between groups if appropriate, 

using Bonferroni adjustments for post-hoc analysis. Statistical significance was set at p < 

.05. 

Results  

Reliability 

Reliability statistics for the German version of the PSDQ, presented in Table 3.1, 

revealed good to very good internal consistency. Internal consistency indices (Cronbach‟s 

alpha; Cronbach, 1951) ranged between α = .79 for the dimension Appearance to α = .96 for 

the dimension Body Fat, with item scores between 3.5 for Physically Active to 4.7 for 

Health, indicative of moderate to high levels of self-concept. Internal consistency for 

Global Self-Esteem was also good with α = .84, with a mean item score of M = 5.0 (SD = 

.6) In addition, Cronbach‟s alpha for the 7-item German version of the SPAS was α = .87, 

mean item score was M = 2.4 (SD = .8). These results indicate that the items used to assess 
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all three constructs possessed very good internal consistency, and that they provided 

coherent measures of PSC, self-esteem and SPA, respectively, in German adults. It was also 

worth noting that all these measures were also normally distributed within the sample.  

Table 3.1 Descriptive statistics and reliability statistics for self-reported measures 

Measure N Mean SD Median Skew Kurt α 

Physical Self-Concept 

Global Physical Self-Concept 228 4.2 .8 4.3 -.60 -.07 .92 

Appearance 228 4.3 .6 4.3 -.16 -.11 .79 

Body Fat 228 3.9 1.4 4.0 -.31 -1.03 .96 

Coordination 228 4.2 .6 4.2 -.24 .15 .80 

Endurance 228 3.6 1.2 3.5 .08 -.68 .92 

Flexibility 228 4.1 .9 4.2 -.37 -.65 .89 

Health 228 4.7 .7 4.8 -.77 1.07 .83 

Physically Active 228 3.5 1.3 3.5 -.03 -.86 .94 

Sports Competence 228 3.6 1.0 3.7 -.18 -.59 .91 

Strength 228 3.9 1.0 4.0 -.28 -.50 .87 

Global Self-Esteem        

Self-Esteem 228 5.0 .6 5.1 -.78 .20 .84 

Social Physique Anxiety         

Item score  221 2.4 .8 2.3 .79 .33 .87 

 

Descriptives 

Sample characteristics and one-way ANOVA results for the primary measures are 

displayed in Table 3.2 for the total sample, as well as for males and females.  

Table 3.2 Descriptive statistics and one-way ANOVA for sample characteristics by gender 

   Gender   

Attribute 
All 

(N = 227) 

 Males 

(n = 90) 

 Females 

(n = 137) F p 

 Mean (SD)  Mean (SD)  Mean (SD) 

Age (yrs) 39.2 (14.0)  38.9 (13.4)  39.3 (14.4) .04 .84 

Height (m) 1.71 (.09)  1.79 (.08)  1.66 (.06) 182.70 <.001 

Weight (kg) 73.13 (13.98)  81.47 (11.32)  67.74 (12.87) 65.23 <.001 

BMI (kg/m2) 24.81 (4.23)  25.27 (3.11)  24.51 (4.80) 1.70 .19 

 

Based on previous research (Webster & Tiggemann, 2003) the sample was divided into 

three groups, to allow for group comparisons for age in (a) younger (18-34 years), (b) 

middle aged (35-50 years), and (c) older adults (>50 years). Group differences according to 

age on primary measures are presented in Table 3.3. 
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Table 3.3 Descriptive statistics and one-way ANOVA for sample characteristics by age groups 

 Age   

Attribute 
Younger 

(n = 105) 

 Middle-aged 

(n = 58) 

 Older 

(n = 64) 
F p 

 Mean (SD)  Mean (SD)  Mean (SD)   

Age (yrs) 26.7 (4.9)  41.1 (4.0)  57.8 (5.5) 812.7 <.001 

Height (m) 1.73 (0.1)  1.70 ( .1)  1.69 ( .1) 4.0 .02 

Weight (kg) 71.5 (14.7)  72.9 (14.0)  76.0 (12.6) 2.0 .13 

BMI (kg/m2) 23.7 (3.7)  25.1 (4.6)  26.5 (4.1) 8.99 <.001 

 

Physical Status 

In the present study, 53.5% of males and 62.7% of females were normal-weight by 

WHO standards (i.e., BMI < 25). About every second man (47.6%) and more than one third 

of women (38.9%) in the sample were considered overweight or obese (BMI > 25), 

however the gender difference in body characteristics was not significant (F(1, 210) = 1.71, p 

= .19; see Table 3.2). In comparison to national adiposity prevalence data in Germany, 

whereby 53.9% of males and 39.4% of females are classified as overweight or obese 

(Statistisches Bundesamt, 2007), males with excess weight were slightly underrepresented 

in this study, in particular those classed as obese (8.1% in this study, compared to 13.0% 

national prevalence). In line with demographic trends, older participants had significantly 

higher BMIs than younger adults in this study (F(2, 216) = 8.99, p < .001; see Table 3.3), 

whereas middle-aged participants did not differ significantly from either younger or older 

individuals in BMI. In Germany, prevalence of overweight in older adults aged 40-65 

(79.6%) is almost twice the levels reported for those aged 18-40 (47.4%). For those 

identified as obese, this trend is even more prevalent, with 13.6% of younger compared to 

32.5% of older adults considered obese (Statistisches Bundesamt, 2007).  

Physical Activity 

Gender 

Overall involvement in PA (in total minutes over the past 7 days) averaged 419.5 

minutes (SD = 294.9) per week for the sample as a whole (see Table 3.4). Combining times 

engaged in moderate and vigorous activities, both men and women in this sample met the 

guidelines for activity levels of at least 210 minutes of moderate activity per week 

suggested by the WHO (WHO, 2008a).  
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Table 3.4 Descriptive statistics and one-way ANOVA for PA by gender 

Measure 

All 

(N = 227) 

Male 

(n = 87) 

Female 

(n = 130) 

  

Mean (SD) Mean (SD) Mean (SD) F p 

Physical Activity      

Total 419.5 (294.9) 432.2 (320.9) 413.1 (277.3) .22 .64 

Vigorous 150.9 (115.4) 174.7 (128.3) 133.6 (102.1) 5.44 .02 

Moderate 136.9 (118.5) 154.0 (133.5) 126.5 (107.6) 2.21 .14 

Walking 214.8 (161.8) 193.4 (158.5) 229.6 (163.2) 2.33 .13 

 

No differences emerged regarding the total minutes of PA engaged in between men and 

women (F(1, 215 ) = .22, p = .64), except for vigorous activities. That is, men participated in 

significantly more vigorous activity in comparison to women (F(1, 169) = 5.44, p = .02; see 

Table 3.4).  

Age 

Interestingly, overall activity levels were not significantly different between younger, 

middle aged or older adults (F(2, 213 ) = .96, p = .39), as shown in Table 3.5. Furthermore, no 

difference was found in any of the sub-categories of exercise intensity, suggesting that 

younger and older participants exercised to equal extents (see Table 3.5).  

Table 3.5 Descriptive statistics and one-way ANOVA for PA by age group 

Measure 

Younger 

(n = 105) 

Middle 

(n = 58) 

Older 

(n = 64) 

  

Mean (SD) Mean (SD) Mean (SD) F p 

Physical Activity      

Total 409.3 (307.6) 393.0 (272.9) 464.4 (294.3) .96 .39 

Vigorous 150.5 (114.5) 146.8 (122.0) 154.5 (113.5) .05 .95 

Moderate 145.1 (125.8) 117.6 (117.9) 142.5 (108.3) .82 .44 

Walking 204.8 (165.5) 196.8 (157.8) 251.0 (156.1) 1.76 .17 

 

Physical Status 

Although inspection of raw means suggested some apparent differences in activity 

levels as a function of BMI status, statistical comparison indicated that these differences 

were not meaningful (see Table 3.6). 
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Table 3.6 Descriptive statistics and one-way ANOVA for physical status 

Measure 

BMI < 25 

(n = 116) 

BMI 25-29.9 

(n = 61) 

BMI > 30 

(n = 24) 

  

Mean (SD) Mean (SD) Mean (SD) F p 

Physical Activity      

Total 438.5 (317.9) 396.6 (290.4) 452.8 (267.0) .47 .62 

Vigorous 165.5 (126.1) 137.3 (99.4) 126.0 (105.6) 1.50 .23 

Moderate 132.4 (119.0) 147.5 (117.7) 148.9 (121.3) .33 .72 

Walking 222.0 (163.4) 183.4 (154.0) 267.4 (189.6) 2.17 .12 

Physical Self-Concept, Self-Esteem and Social Physique Anxiety 

Gender 

Analysis of variance procedures were used to analyse group differences according to 

gender, age, and physical status for physical self-perceptions, self-esteem, and SPA. 

Significant differences were found between males and females on for various dimensions of 

the PSC. Specifically, males scored significantly higher than females on the subscales of 

perceived Global Physical Self-Concept (F(1,225) = 4.62, p = .03), Endurance (F(1,225)= 12.77, 

p = < .001), Physically Active (F(1,225) = 4.73, p = .03), Sports Competence (F(1,225) = 12.93, 

p = < .001), and Strength (F(1,225) = 6.88, p = < .01), thus, indicating that men held more 

positive perceptions of themselves in these areas than women (see Table 3.7).  

Table 3.7 One-way ANOVA group differences for gender in PSC, Self-Esteem, and SPA 

Measure 

Male 

(n = 87) 

Female 

(n = 130) 

  

Mean (SD) Mean (SD) F p 

Physical Self-Concept     

Global Physical Self-Concept 4.35 ( .74) 4.11 ( .87) 4.62 .03 

Appearance 4.33 ( .66) 4.31 ( .61) .08 .78 

Body Fat 4.08 (1.36) 3.85 (1.47) 1.34 .25 

Coordination 4.39 ( 68) 4.20 ( .62) 1.01 .32 

Endurance 3.91 (1.22) 3.46 (1.08) 12.77 <.001 

Flexibility 4.09 ( .81) 4.10 ( .86) .01 .91 

Health 4.75 ( .72) 4.74 ( .67) .03 .87 

Physically Active 3.75 ( 1.39) 3.36 (1.25) 4.73 .03 

Sports Competence 3.93 (1.00) 3.46 ( .94) 12.93 <.001 

Strength 4.05 ( .86) 3.76 ( .82) 6.88 <.01 

Global Self-Esteem     

Self-Esteem 4.99 ( .65) 4.98 ( .53) .02 .89 

Social Physique Anxiety  

Item Score 2.06 ( .63) 2.59 ( .88) 22.95 <.001 
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In addition, females experienced significantly higher scores on SPA than males (F(1,218) 

= 22.95, p = < .001), suggesting that women in this sample were more concerned about their 

bodies being evaluated by others than males (see Table 3.7). No significant differences 

emerged in Global Self-Esteem when comparing males and females (F(1,225) = .02, p = .89). 

Age 

Significant differences were also evident on several PSC dimensions as a function of 

age (see Table 3.8). Older individuals scored significantly lower than younger participants 

on the sub-dimensions of Appearance (F(2, 207) = 3.05, p = .05), Coordination (F(2, 207) = 

3.75, p = .03), Endurance (F(2, 207)= 6.86, p = .001), Flexibility (F(2, 207)= 5.51, p = <.01), and 

Sports Competence (F(2, 207) = 9.32, p = < .001). Follow-up analysis (assessing changes over 

time within each group) using Bonferroni adjustments were employed in order to locate the 

specific group mean differences. These analysis revealed a trend for younger people to have 

higher perceptions of their Appearance than older adults, however this trend did not reach 

significance (p = .06). No significant mean differences were found for the middle-aged 

group and any of the other groups in perceived Appearance.  

Table 3.8 One-way ANOVA group differences for age in PSC, Self-Esteem, and SPA 

Measure 

Younger 

(n = 105) 

Middle 

(n = 58) 

Older 

(n = 64) 

  

Mean (SD) Mean (SD) Mean (SD) F p 

Physical Self-Concept      

Global Physical Self-Concept 4.17 ( .93) 4.22 ( . 80) 4.22 ( . 74) .10 .90 

Appearance 4.36 (.69) 4.44 (.60) 4.16 (.54) 3.05 .05 

Body Fat 3.93 (1.36) 3.87 (1.56) 3.81 (1.38) .12 .89 

Coordination 4.31 ( .63) 4.30 ( .60) 4.04 (.69) 3.75 .03 

Endurance 3.88 (1.16) 3.48 (1.20) 3.20 (1.03) 6.86 .001 

Flexibility 4.25 ( 82) 4.08 ( .86) 3.80 ( .81) 5.51 <.01 

Health 4.73 (.79) 4.75 ( .60) 4.72 ( .54) .04 .97 

Physically Active 3.65 (1.31) 3.54 (1.30) 3.39 (1.30) .77 .47 

Sports Competence 3.96 (.89) 3.55 ( .99) 3.30 (1.05) 9.32 <.001 

Strength 4.00 ( .84) 3.89 ( .88) 3.72 ( .77) 2.08 .13 

Global Self-Esteem  

Self-Esteem 5.06 ( .62) 5.05 ( .50) 4.80 ( .60) 4.03 .02 

Social Physique Anxiety  

Item Score 2.51 (.79) 2.35 ( .92) 2.22 ( .82) 2.35 .09 

 

Follow-up analyses also showed that young adults had significantly stronger 

perceptions of their Coordination, Endurance and Flexibility than older, whereas middle-

aged adults did not differ from any of the other groups in their mean scores. Perceived 
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Sports Competence means emerged significantly different in all 3 groups, indicating that 

scores decrease with increasing age. Overall, these findings suggest that with increasing 

age, selected perceptions relating to one‟s physical self appear to decline.  

In addition, significant mean differences emerged for Global Self-Esteem (F(2, 207) = 

4.03, p = .02; see Table 3.8). Follow-up analysis (Bonferroni adjustments) revealed that 

younger and middle-aged adults did not significantly differ in their Global Self-Esteem 

scores, however, older individuals held significantly lower self-esteem than their younger 

counterparts, indicating that self-esteem also decreased with increasing age. Surprisingly, 

although mean item scores for SPA diminished with increasing age, no significant group 

differences could be detected (F(2, 207) = 2.35, p = .09). 

Physical Status 

Comparing normal weight adults with their overweight and obese counterparts (as 

classified by BMI scores), significant differences emerged for all of the self-perception 

scales  except perceived Strength (F(2,208) = .01, p = .99) and Health (F(2,208) = 2.31, p = .10), 

with significantly lower scores on PSC found for overweight and obese individuals (see 

Table 3.9). This suggests that overweight and obese adults hold lower physical self-

conceptions than normal weight adults. Follow-up analyses (Bonferroni adjustments) were 

employed in order to locate the specific group mean differences for physical status. These 

analyses revealed that normal weight and obese participants in this study had significantly 

poorer perceptions in the PSC dimensions Coordination, Appearance, and Global Physical 

Self-Concept, while overweight individuals did not differ from any of the other groups. 

Furthermore, obese participants perceived themselves as significantly less physically active, 

flexible and had poorer perceptions of their sports competence and endurance abilities 

compared to normal weight or overweight people, who in turn did not differ significantly in 

these subscales of PSC. Bonferroni adjustment procedures also showed that all groups 

differed significantly on the Body Fat subscale, with obese participants scoring lowest and 

normal weight people highest. 

In addition, Global Self-Esteem was lower in overweight and obese individuals 

compared to normal-weight individuals (F(2,208) = 3.89, p = .02), with follow-up analysis 

(using Bonferroni adjustments) indicating that normal-weight and overweight participants 

tended to have different mean scores, with higher self-esteem being prominent in normal-

weight people. However, this trend did not reach statistical significance (p = .06). 

Surprisingly, no difference emerged between obese participants and any of the other groups. 

These findings suggest that overweight people in this sample tended to have the lowest self-

esteem levels of all participants.  
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Furthermore, a significant difference was found comparing groups for SPA (F(2,208) = 

4.06, p = .02), with follow-up analyses revealing a significant mean difference between 

normal-weight and obese participants, indicating that heavier people were more concerned 

about evaluations of their body than their normal-weight peers. No difference emerged 

between overweight individuals and normal-weight or obese individuals. 

Table 3.9 One-way ANOVA group differences for physical status in PSC, Self-Esteem, and SPA 

Measure 

BMI < 25 

(n = 116) 

BMI 25-29.9 

(n = 61) 

BMI > 30 

(n = 24) 

  

Mean (SD) Mean (SD) Mean (SD) F p 

Physical Self-Concept      

Global Physical Self-Concept 4.42 (.77) 3.99 ( .84) 3.69 ( .81) 12.02 <.001 

Appearance 4.48 ( .60) 4.14 ( .64) 4.06 ( .59) 9.23 <.001 

Body Fat 4.66 (1.10) 3.21 ( .98) 1.92 ( .59) 98.10 <.001 

Coordination 4.36 ( .63) 4.12 ( .68) 3.93 ( .65) 6.85 .001 

Endurance 3.78 (1.22) 3.54 ( .99) 2.82 ( .96) 7.84 .001 

Flexibility 4.29 ( .82) 3.92 ( .80) 3.53 ( .72) 11.26 <.001 

Health 4.81 ( .64) 4.59 ( .73) 4.79 ( .65) 2.31 .10 

Physically Active 3.60 (1.38) 3.70 (1.20) 2.94 ( .94) 3.43 .03 

Sports Competence 3.87 ( .99) 3.57 ( .92) 2.97 ( .89) 9.97 <.001 

Strength 3.89 ( .87) 3.90 ( .73) 3.89 ( .94) .01 .99 

Global Self-Esteem  

Self-Esteem 5.08 ( .53) 4.87 ( .69) 4.82 ( .56) 3.89 .02 

Social Physique Anxiety  

Item Score 2.26 ( .76) 2.49 ( .88) 2.73 ( .99) 4.06 .02 

 

Zero-order correlations 

The relationships between PA, BMI and physical self-perceptions (i.e. PSC, Global 

Self-Esteem and SPA), were examined using Pearson correlations coefficients (see Table 

3.10), and were also evaluated using partial correlation analyses (see Table 3.11). 

Correlation analysis revealed that overall engagement in activity and physical status were 

not significantly linked (r = .04, p = .56). Similar findings were evident when PA was 

broken down into vigorous (r = -.07, p = .37), moderate (r = .09, p = .25) and walking (r = 

.05, p = .50) components.  

At the same time, however, partial correlations revealed that there was a significant 

negative correlation between BMI and several PSC dimensions, revealing that, for instance, 

individuals with high BMI scores had poor self-perceptions in terms of their Appearance, 

Coordination, Flexibility, and Endurance (see Table 3.11). The partial correlation analyses 

also showed that PA involvement was positively associated with multiple PSC dimensions 
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(see Table 3.11). More specifically, higher levels of PA involvement were associated with 

enhanced perceptions of Coordination, Flexibility, Endurance, Strength, Sports 

Competence and being an active person. PA involvement also showed a weak positive 

relationship with Global Physical Self-Concept and Global Self-Esteem. 

Table 3.10 Pearson correlation coefficients for PSC, Self-Esteem, SPA, PA and BMI 

Variable PA (r) BMI (r) SPA (r) 

Physical Self-Concept    

Global Physical Self-Concept .18 ** -.30 ** -.65 ** 

Appearance .19 ** -.20 ** -.39 ** 

Body Fat .06 -.75 ** -.46 ** 

Coordination .23 ** -.21 ** -.28 ** 

Endurance .26 ** -.18 ** -.28 ** 

Flexibility .23 ** -.32 ** -.22 ** 

Health .04 -.05 -.27 ** 

Physically Active .41 ** -.05 -.13 * 

Sports Competence .30 ** -.22 ** -.30 ** 

Strength .27 ** .09 -.27 ** 

Global Self-Esteem    

Self-Esteem .16 * -.12 -.37 ** 

Social Physique Anxiety    

Item score -.11 .17 * - 

* Correlation is significant at .05 level, **Correlation is significant at .01 level 

Table 3.11 Partial correlations for PSC, Self-Esteem, SPA, PA and BMI  

Measure PA (r)  BMI (r) 

 Control variable BMI  Control variable PA 

Physical Self-Concept 

 Global Physical Self-Concept .19 **  -.29 ** 

 Appearance .20 **  -.18 * 

 Body Fat .13   -.72 ** 

 Coordination .25 **  -.21 ** 

 Endurance .28 **  -.18 * 

 Flexibility .26 **  -.33 ** 

 Health .07  -.03 

 Physically Active .41 **  -.06 

 Sports Competence .33 **  -.21 ** 

 Strength .28 **  .11 

Global Self-Esteem    

 Self-Esteem .19 **  -.12 

Social Physique Anxiety    

 Item score -.12  .16 * 

* Correlation is significant at .05 level, ** Correlation is significant at .01 level 
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Furthermore, although not significantly related to PA, the dimension of perceived Body 

Fat was strongly correlated with BMI (r = -.72, p < .001). This suggests that the higher an 

individual‟s BMI, the higher his or her perceived body fat. SPA was significantly positively 

correlated with BMI, but interestingly SPA was not associated with PA. The positive 

correlation between SPA and BMI indicates that individuals with higher body mass (i.e., 

BMI) are likely to report a greater fear of negative evaluation by others. In addition, a 

moderate to strong negative association was found between SPA and all dimensions of 

PSC, as well as between SPA and Global Self-Esteem (see Table 3.10). These findings 

suggest that the higher a person‟s SPA, the poorer the PSC.  

Gender 

Examining partial correlations between PA, BMI and physical self-perceptions by 

gender, the triangular link remained present for the sub-dimension of Global Physical Self-

Concept and Strength in men, but not in women (see Table 3.12). In addition, perceived 

Body Fat was positively associated with PA and demonstrated a strong inverse correlation 

with BMI in men only. For females, similar shaped relationships were found for the sub-

scales of Coordination, Flexibility, Endurance and Sports Competence.  

Table 3.12 Partial correlations for PSC, Self-Esteem, SPA, and PA by gender 

Variable PA (r)  BMI (r) 

 Control variable BMI  Control variable PA 

 Male 

(n = 81) 

Female 

(n= 121) 

 Male  

(n = 81) 

Female  

(n = 121) 

Physical Self-Concept 

Global Physical Self-Concept .24 * .15  -.23 * -.33 ** 

Appearance .31 ** .10  -.05 -.24 ** 

Body Fat .34 ** -.03  -.77 ** -.73 ** 

Coordination .21 .30 **  -.03 -.33 ** 

Endurance .36 * .20 *  -.18 -.22 * 

Flexibility .28 * .25 **  -.16 -.40 ** 

Health .10 .04  .05 -.06 

Physically Active .37 ** .44 **  -.03 -.10  

Sports Competence .42 ** .25 **  -.09 -.31 **  

Strength .38 ** .21 *  -.24 * .04 

Global Self-Esteem    

Self-Esteem .26 * .12  .01 -.20 * 

Social Physique Anxiety 

Item score -.01 -.14  .00 .27 ** 

* Correlation is significant at .05 level, ** Correlation is significant at .01 level 
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This means that selected, but different dimensions of PSC were positively linked with 

PA involvement, and negatively associated with BMI in men and women. In men, no 

correlation could be detected between BMI, PA and SPA, whereas in women, a moderate 

positive link was found between BMI and SPA (see Table 3.12). 

Age 

In younger adults, PA and BMI appeared to be associated with the physical self-

perception domains of Global Physical Self-Concept and Strength (see Table 3.13). Again, 

perceived Global Physical Self-Concept and Strength were negatively correlated to BMI 

and positively linked to involvement in PA. In comparison, for older adults, perceived 

Endurance and Sports Competence were linked to BMI and PA, whereby low levels of PSC 

domains related to high BMI and low participation in PA. SPA was negatively related to 

BMI in middle-aged, but not in younger or older adults. 

Table 3.13 Partial correlations for PSC, Self-Esteem, SPA, and PA by age groups 

Variable PA(r)  BMI (r) 

 Control variable BMI  Control variable PA 

 Younger 

(n = 98) 

Middle 

(n = 52) 

Older 

(n= 51) 

 Younger 

(n = 98) 

Middle 

(n = 52) 

Older 

(n= 51) 

Physical Self-Concept 

Global Physical Self-Concept .23 * .09 .18  -.31 ** -.40 ** -.24 

Appearance .29 ** .01 .18  -.13 -.23 -.11 

Body Fat .19 .05 .08  -.70 ** -.76 ** -.77 ** 

Coordination .28 ** .28 * .18  -.15 -.13 -.29 * 

Endurance .37 ** .22 .17  .02 -.2 -.30 * 

Flexibility .28 ** .21 .28 *  -.19 -.32 ** -.42 ** 

Health -.01 .24 .10  .04 -.08 -.15 

Physically Active .45 ** .31 ** .44 **  .04 -.20 -.22 

Sports Competence .42 ** .19 .34 *  -.01 -.17 -.34 * 

Strength .31 ** .21 .32 *  .36 ** .13 -.28 

Global Self-Esteem    

Global Self-Esteem .19 .13 .25  -.01 -.23 -.10 

Social Physique Anxiety 

Item score -.17 .05 -.16  .13 .47 ** .11 

* Correlation is significant at .05 level, ** Correlation is significant at .01 level 

 

Physical Status 

In overweight and obese individuals, the PSC dimensions of Flexibility, Sports 

Competence, and Physically Active were linked to PA and BMI (see Table 3.14). High 



CHAPTER III: STUDY 2 

64 

BMI‟s and low engagement in PA were related to low perceptions of oneself as a flexible, 

physically active person that is competent in sports for overweight and obese participants. 

SPA was not related to BMI or PA involvement in this subgroup. 

Table 3.14 Pearson partial correlation coefficients for SPA, PSC and PA by physical status 

Variable PA(r) BMI (r) 

 Control variable BMI Control variable PA 

 BMI < 25 

(n = 112) 

BMI ≥ 25 

(n = 83) 

BMI < 25 

 (n = 112) 

BMI ≥ 25 

 (n= 83) 

Physical Self-Concept     

Global Physical Self-Concept .16 .21 -.08 -.16 

Appearance .23 * .10 .01 .01 

Body Fat .11 .12 -.20 * -.64 ** 

Coordination .22 * .27 * .14 -.20 

Endurance .38 ** .06 .13 -.28 * 

Flexibility .23 * .29 ** -.04 -.35 ** 

Health -.03 .15 .11 .07 

Physically Active .45 ** .37 ** .07 -.32 ** 

Sports Competence .32 ** .29 * .13 .34 ** 

Strength .33 ** .16 .26 ** -.10 

Global Self-Esteem     

Global Self-Esteem .24 * .11 .10 .03 

Social Physique Anxiety     

Item score -.03 -.20 -.09 .16 

* Correlation is significant at .05 level; ** Correlation is significant at .01 level 

 

Discussion 

The primary purpose of this study was to investigate, within a sample of German 

adults, the relationship between self-reported PA, physical status (BMI), and physical self-

perceptions (PSC and SPA), as well as self-esteem. Overall, results indicated that (a) PA 

levels were not directly linked with physical status (BMI); (b) Multiple dimensions of the 

PSC were associated with physical status and PA levels in adults, and could therefore 

provide an indirect link between physical status and activity involvement; (c) Males were 

significantly more active than females; they also had more positive perceptions of their 

physical self, and scored significantly lower on SPA, (d) Age had no influence on levels of 

engagement in PA, nor the extent to which SPA was experienced, however, older adults 

scored significantly lower on several dimensions of PSC, as well as self-esteem, and (e) 

physical self-perceptions were associated with physical status (BMI), with overweight and 

obese individuals scoring significantly lower on nearly all sub-dimensions of PSC, 
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exhibiting lower self-esteem, and experiencing higher levels of SPA compared to normal 

weight adults; at the same time, no difference in PA was detected between 

overweight/obese and normal weight individuals.  

As a secondary purpose, this study sought to determine the construct reliability of the 

German PSDQ instrument, and to examine the reliability of a German version of the SPAS. 

Overall, both instruments showed good to very good coherence and were therefore deemed 

to be sufficiently reliable for use in a German adult sample. To date, very little research has 

been conducted employing the German version of the PSDQ (Stiller & Alfermann, 2007a, 

2007b). This study therefore contributes unique knowledge PSC research to the 

multidimensional operationalisation of PSC in German adults, and further supports the 

conclusion drawn by Stiller and Alftermann (2007a), that the German version of the PSDQ 

is a valid instrument to measure PSC. To the author‟s knowledge, no peer-reviewed study 

has been published to date investigating SPA in a German sample. This is surprising, given 

the prominence of this construct in exercise psychology, and as a result, this study provides 

a measure of SPA for use with German populations, which was shown to have good internal 

consistency in the present study. It therefore adds unique value to the research on SPA in 

Germany and other German-speaking countries. Further research is clearly needed to 

confirm the current results with German adults, and to explore the psychometric properties 

of the German SPA instrument in other populations, such as adolescents, overweight/obese 

samples, etc. 

The results of this study indicated that adult involvement in PA was not directly linked 

to physical status as measured by BMI, regardless of exercise intensity (vigorous, moderate, 

walking), gender, age or body status (normal weight, overweight, obese). Thus, there was 

no support for the hypothesis that BMI and involvement in PA would be inversely related. 

This result reinforces and extends findings from STUDY 1 whereby exercise involvement 

and physical status were also not related in an adolescent sample. Furthermore, this 

outcome is consistent with previous research on BMI/ body fat and its association with PA 

that has failed to establish a meaningful, direct connection between the two constructs 

(Ekelund et al., 2001; Raustorp et al., 2004).  

However, an indirect relationship between body weight and PA was observed in the 

present study, with various PSC dimensions correlating negatively with BMI and positively 

with activity levels. More specifically, and as hypothesised, increased body mass was 

associated with more negative perceptions of Appearance, Coordination, Endurance, 

Flexibility, and Sports Competence, and Global Physical Self-Concept, which in turn were 

related to decreased PA involvement. This indicates that individuals that scoring higher on 

these self-concept subscales may exercise more, whereas individuals with higher BMI‟s 
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seem to report feeling less attractive, coordinated, flexible, having little endurance and 

overall sports competence, and also tend to have lower global PSC. In addition, individuals 

who exercised more also experienced significantly higher self-esteem and perceived 

strength, and reported higher scores on the perceived activity scales compared to their less 

active counterparts. It is not surprising that people who exercise regularly perceive 

themselves as physically active. However, it is important to note that the PSDQ subscale of 

Physically Active should be viewed with caution in terms of its status as a self-concept 

measure. PSDQ items that contribute to this sub-domain focus primarily on actual 

involvement in PA rather than self-perceptions (e.g., “I often do exercise or PA that makes 

me breathe hard” or “I do physically active things (like walking, jogging, dancing, cycling, 

or swimming) at least three times a week”). Consequently, this subscale has considerable 

overlap with self-reported activity levels, and may be tapping into an objective report rather 

than a subjective perception regarding the extent to which one see him/herself as an active 

person.  

Overall, numerous aspects of the multidimensional PSC were positively correlated with 

exercise involvement, and at the same time inversely associated with physical status in this 

sample. This adds to the growing body of literature that has shown a positive association of 

exercise and PSC (e.g., Alfermann & Stoll, 2000; Aşçi, 2003; Biddle & Mutrie, 2008; A. H. 

Taylor & Fox, 2005), as well as a inverse relationship between BMI and PSC (e.g., Jacobs 

& Wagner, 1984; Shaw et al., 2000; van Vorst et al., 2002). Despite these encouraging 

findings, other previous studies have failed to report enhanced self-perceptions following 

participation in PA (Aşçi et al., 1998; Caruso & Gill, 1992). Bearing this in mind, further 

experimental research is clearly required that seeks to identify how various forms of PA 

influence specific dimensions of the physical self within different populations. 

Surprisingly, contradictory to the research hypothesis, the aforementioned indirect 

relationship between BMI and PA through physical self-perceptions could not be confirmed 

for the construct of SPA. This contrasts with an earlier study by Zillmann et al. (2005), in 

which SPA was positively linked with BMI, and inversely related with PA in an adolescent 

population. Although a significant positive relationship emerged between SPA and BMI, 

whereby higher levels of body fat were associated with greater physique-related concerns, 

no link was found between SPA and PA levels among adults in the present study. Current 

findings therefore do not support results from earlier studies that have shown higher levels 

of SPA to be related to decreased participation in PA (Finkenberg et al., 1998; Hausenblas 

et al., 2004; Hausenblas & Fallon, 2006). Thus, although the generalisability to other 

populations may be limited, the present findings suggest that German adults may not avoid 

exercise in the face of concerns regarding negative evaluation from others. Indeed, it is 
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reasonable to propose that adults with higher levels of SPA may use exercise as a strategy 

to improve their body shape and appearance in an effort to reduce concern about evaluation, 

as previous research has suggested (e.g., Eklund & Crawford, 1994). Consequently, future 

research should investigate further the mechanisms that determine the association between 

involvement in PA and the level of SPA in adults. 

The WHO recommends at least 30 minutes of moderate activity per day for adults to 

achieve health benefits, with additional levels required for weight loss. In the present study, 

participants reported sufficient levels of activity in order to satisfy these health 

recommendations, being active for an average of 419.5 (SD = 294.9) minutes per week. 

This is not concordant with previous amounts of activity reported by Schaller et al. (2005) 

who found that only half of the examined German sample complied with these criteria. 

However, activity levels reported by participants in this study (419.5 minutes, which 

corresponds to 41.3 MET hrs/ week) compared favourably with report of overall prevalence 

of PA in Germany (41.8 MET-hrs/week). These results were determined previously 

utilising the IPAQ as part of a European-wide study (Eurobarometer Study) comparing PA 

behaviours in 15 EU-countries (Rütten & Abu-Omar, 2004). Interestingly, participants from 

The Netherlands, Germany and Luxembourg reported the highest activity levels across 

Europe, which appears to be supported in light of the high levels of activity in this study. 

Nonetheless, further research is clearly required that clarifies how, despite reporting 

sufficient activity levels, there remains a high prevalence of overweight and obesity in 

Germany. 

In this study, men were significantly more active than women, which is consistent with 

previous research (e.g., Australian Sports Commission [ASC], 2006; Office for National 

Statistics [ONS], 1998). However, no significant differences in activity levels were found 

when comparing by age and body composition. Walking seemed to be the preferred form of 

exercise in the older, although their vigorous and moderate activity levels were not 

significantly different from those reported by young adults. Collectively, these findings are 

somewhat surprising, as traditionally, activity involvement tends to decrease with age 

(ASC, 2006; Martínez-González et al., 1999; WHO, 2003, 2008b). Underlying this finding 

in the present study it is possible that older people have more time to exercise than their 

younger counterparts due to fewer responsibilities associated with family and work life. In 

contrast to the study hypothesis and to the majority of extant research (Schaller et al., 2005; 

Williams, 2005; WHO, 2003), overweight and obese individuals in this study did not report 

exercising less than their normal-weight counterparts. However, despite moderately high 

levels of activity, overweight and obese participants in this study failed to reach 60 minutes 

of moderate activity per day, which is the recommended amount of exercise for weight loss 
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(National Heart Foundation of Australia, 2007; U.S. Department of Health and Human 

Services, 1996). Additionally, it is also possible that overweight/obese individuals simply 

over-reported their engagement in PA.  

Previous research suggested that PSC is influenced by gender (e.g., Hayes et al., 1999; 

Sonstroem & Potts, 1996), but not age (e.g., Aşçi, 2002; Marsh, 1998). Specifically, 

empirical evidence states that males tend to have stronger PSC perceptions than females. 

These findings were confirmed in this study and support the research hypothesis, with men 

scoring significantly higher on the sub-domains of Physically Active, Endurance, Strength, 

Sports Competence, and. Global Physical Self-Concept. However, contrary to prior studies 

(and this study‟s hypothesis), participants in this investigation did differ significantly in 

self-concept when examined by different age categories. In particular, older people 

perceived themselves as being significantly less coordinated, flexible, and competent in 

sports, as well as having less perceived endurance than their younger peers. In addition, 

they demonstrated significantly lower self-esteem. This is noteworthy insofar as it suggests 

that PSC may change with age, and is therefore not a stable construct throughout the life-

span, as postulated by previous research (Aşçi, 2002; Marsh, 1998). Self-esteem and PSC 

are central to promoting positive mental health, and can be enhanced through involvement 

in PA (e.g., Alfermann & Stoll, 2000; Sonstroem & Morgan, 1989). Hence, it is crucial to 

keep the older adults involved in regular PA, and to emphasise activities that support and 

enhance coordination, flexibility and endurance. Walking, the preferred form of activity in 

older age groups may not be sufficient to maintain and enhance coordination and flexibility 

in older adults. Therefore, research is encouraged that confirms and further examines the 

age effect in PSC to provide exercise alternatives for older people that will enable them to 

maintain psychological well-being through a healthy PSC and self-esteem. 

SPA has previously been found to be higher in women than in men (e.g., Hausenblas et 

al., 2004) and lower in older compared to younger individuals (e.g., Gardner & Hausenblas, 

2002). As hypothesised, female participants in this study also reported significantly higher 

fear of evaluation by others than men. Surprisingly, although mean item scores for SPA 

decreased with increasing age, this mean difference failed to reach significance. This is 

unexpected, as previous research has consistently shown older individuals to have lower 

concerns about being physically evaluated by others when compared to younger people 

(Gardner & Hausenblas, 2002; McAuley, Bane, Rudolph et al., 1995). The current findings 

regarding physical self-perceptions in older people are unique, that is, the age effect for 

PSC, with older participants reporting lower PSC scores than younger participants, as well 

as the lack of significant differences in SPA scores between younger and older individuals. 

It is possible that these findings are a result of cultural differences between previous study 
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populations and the present German sample. Indeed, no known published studies have 

examined SPA specifically in a German sample before, and it may be the case that older 

German individuals are different in their body perceptions when compared to individuals 

from other cultures.  

Limitations 

Although this study represented the first of its kind using a German sample, the cross-

sectional design employed does not allow for confidence about the direction of effects. For 

example, theory and research suggests that high levels of SPA may predict low levels of 

activity; however it is possible that the relationship may actually flow in the opposite 

direction. That is, it may be the case that individuals that are infrequently active or 

sedentary subsequently develop higher levels of SPA. Future experimental research is 

clearly needed that examines the possible direction of this effect. In addition to the cross-

sectional design, it is worth noting that self-reported measurements of PA and body status 

have been criticised due to possible response bias. For instance, BMI calculations may be 

less affected by overestimation of height along with underestimation of weight (Rütten, 

Ziemainz et al., 2003), whereas PA may be over-reported due to social desirability 

(Hemmingsson & Ekelund, 2007). Similarly, one‟s level of activity may be perceived as 

very high, when in fact exercise involvement may not have been at such a strenuous level. 

Furthermore, a recall measure (such as the one used in the present study to measure PA) is 

highly dependant on participants‟ ability to remember their involvement in PA accurately. 

Despite these limitations, the employment of self-report measures is practical in cross-

sectional studies such as this one due to its face validity. 

Conclusion 

The results of this study, in concert with those reported previously in study one, 

contribute valuable knowledge to the understanding of PSC and SPA in adolescent and 

adult populations. That is, physical self-perceptions may provide an indirect link between 

one‟s physical status and PA involvement. However, further intervention research is clearly 

required that seeks to identify how PA influences physical self-perceptions through the 

various sub-domains of the physical self. Bearing in mind the findings reported in studies 

one and two (i.e., the importance of self-perceptions), an intervention-based investigation 

was subsequently designed with the aim of further exploring the role of weight loss and 

exercise in physical self-perceptions. Results from studies one and two suggest that 

overweight and obese individuals may be particularly affected by lower physical self-

perceptions compared to their normal-weight peers (i.e., lower levels of self-concept, higher 
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scores on SPA). Therefore, the intervention study was designed in order to examine the 

effects of a weight management program incorporating different treatment conditions upon 

one‟s self-concept and SPA in overweight/obese individuals. 
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Chapter IV 

Study 3: Physical self-perceptions among obese individuals 

following a weight management program 

Introduction 

With obesity continuously increasing worldwide, health professionals, clinicians and 

patients alike are acutely aware of the need for a sustainable solution to the obesity 

epidemic. An array of commercial and clinical programs have been implemented in recent 

years with the aim of first, assisting patients in weight loss, and second, promoting 

prolonged successful weight maintenance. However, a recent systematic review of major 

commercial weight loss programs in the United States found most methods to be suboptimal 

in both efficacy and cost effectiveness (Tsai & Wadden, 2005). Results showed that only 

one, out of nine major commercial weight loss programs could be demonstrated to be 

effective in a large randomised controlled trial, resulting in approximately 5 % mean weight 

loss (of initial weight). Alongside commercial enterprises, extensive academic research has 

also been conducted in the area of weight reduction, with the aim of providing empirical 

evidence for the most appropriate methods for sustainable weight loss. Indeed, a vast 

number of studies have investigated the efficacy of clinical weight loss regimes. Overall, it 

has been shown that most weight management interventions, regardless of their protocol 

(e.g., diet only, diet and exercise, weight loss medication), produce no more than small to 

moderate weight loss (Curioni & Lourenco, 2005; Dansinger, Tatsioni, Wong, Chung, & 

Balk, 2007; Franz et al., 2007). Furthermore, existing literature appears to suggest that 

weight loss may plateau at six months in most trials (Franz et al., 2007). Despite this, it is 

worth noting that even a moderate weight loss of 5 % is considered beneficial towards 

reducing, eliminating or preventing chronic disorders associated with obesity, such as 

coronary heart disease (CHD), hypertension, type 2 diabetes (Blackburn, 1995; Goldstein, 

1992; Klein et al., 2004; Pasanisi, Contaldo, de Simone, & Mancini, 2001). At the 

completion of a weight management regime, therefore, it is crucial to focus on 

implementing weight maintenance strategies that ensure against relapse and provide 

continued health benefits. 

Franz et al. (2007) conducted a systematic review and meta-analysis of 80 clinical 

weight-reduction  trials with a minimum of one-year follow-up. The authors compared data 

of study completers only, according to eight types of weight-loss interventions, which 

incorporated a combination of various dietary, exercises, and medication-based regimes 
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(i.e., diet alone, diet and exercise, exercise alone, meal replacements, very-low-energy diets, 

weight-loss medications and advice only). Results revealed an average weight loss of 5.0 to 

8.5 kg (5 - 9 %) during the first 6 months for any intervention involving reduced calorie 

intake and/or medication. Interventions combining dietary restriction with exercise led to 

greater mean weight loss (M weight loss 7.9 kg, 8.5 % of initial weight) compared to diet-

only conditions (M weight loss 4.9 kg, 5 % initial weight). The authors concluded that 

weight loss interventions employing a reduced calorie-intake combined with exercise are 

associated with moderate weight loss (at six months). In the reviewed articles, the physical 

activity (PA) component of weight management programs consisted largely of continuous 

or intermittent moderate-intensity exercise of 30-40 minutes duration, performed on 3 to 5 

days per week (Franz et al., 2007). Bearing in mind the findings reported by Franz and 

colleagues (Franz et al., 2007), it appears that increasing one‟s calorie expenditure (via such 

exercise program) is a central factor in promoting successful weight-loss and weight 

maintenance (Blair & Church, 2004; Franz et al., 2007; Miller et al., 1997; Tate et al., 

2007). This notion is supported by Curioni and Lourenco (2005), who conducted a review 

of long-term weight loss following diet and exercise intervention programs. Not only has it 

shown that the diet-plus-exercise programs lead to greater weight loss than diet-alone 

treatments (weight loss M 13 kg vs. 9.9 kg); they also resulted in enhanced weight 

maintenance. Specifically, after one year exercisers maintained 6.7 kg weight loss compared 

to 4.5 kg in the diet-only group. Not only has engagement in exercise been shown to drive 

prolonged weight loss, it has also been linked with promoting positive lipid levels (Kraus et 

al., 2002; Leon & Sanchez, 2001), increased insulin sensitivity (Duncan et al., 2003), and 

reductions in overall cardiovascular disease mortality rates (Lee, Blair, & Jackson, 1999). In 

order to achieve these health benefits, activity guidelines published by key public health 

institutions, such as the American College of Sports Medicine (ACSM) and the American 

Heart Association (AHA), recommend engagement in approximately 60 minutes of 

moderate- to vigorous-intensity activity on most days of the week for adults. Regular 

exercise while not exceeding caloric intake requirements is believed to assist in managing 

body weight and prevent gradual, unhealthy weight gain in adulthood (Haskell et al., 2007). 

An important characteristic of weight loss interventions is behavioural treatment, that 

is, aiming to modify individuals‟ eating and activity habits through change of environmental 

factors that control behaviour (Wing, 2004). In recent years, behavioural treatments have 

focussed increasingly on stressing the importance of PA (i.e., Jones et al., 2007; Tate et al., 

2007; Wadden et al., 1997), in contrast to earlier diet- and caloric-restriction-only 

approaches (i.e., Viegener et al., 1990; Wadden et al., 1994). Investigating selected 

behavioural programs, Wing (2004) concluded that successful behavioural programs may 
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yield over 10 kg weight loss over a period of 6 months, the majority of which (i.e., 8.1 kg) 

could be maintained at 1 year follow-up. Given the importance of introducing sustainable 

change in obese individuals‟ exercise and eating patterns, behavioural treatments should be 

a fundamental part of every weight management program, in particular those consisting of 

effective exercise programs. 

In addition to the health burdens associated with overweight and obesity, there are 

numerous psychosocial consequences. Amongst other psychological issues, obese people 

frequently experience poor self-concept, low self-esteem and/or negative body image 

(Johnson, 2003; Kasen et al., 2007; Koponen et al., 2008; Sonstroem & Morgan, 1989; 

Stunkard & Wadden, 1992). On the reverse, several studies have demonstrated that exercise 

has a positive effect on physical self-concept (PSC) and self-esteem (Alfermann & Stoll, 

2000; Anderson et al., 2006; Aşçi, 2003; Blaine, Rodman, & Newman, 2007; Fox, 2000; 

McAuley et al., 1997; A. H. Taylor & Fox, 2005).  

According to Taylor and Fox (2005), understanding the link between physical self-

perceptions and exercise offers insight into the ways in which PA may substantively 

influence individuals‟ well-being. Physical self-perceptions are closely related to one‟s 

global self-esteem through perceptions of physical self-worth. In turn, global self-esteem 

has been found to be an indicator of overall levels of psychological well-being. Aside from 

this indirect relationship, physical self-perceptions have also been shown to be directly 

associated with enhanced mental well-being (Sonstroem & Potts, 1996). While general self-

esteem is subject to influences from many different aspects of an individual‟s life, physical 

self-perceptions are likely to produce changes in mental well-being specifically through 

one‟s exercise behaviour. Indeed, physical self-perceptions and their perceived importance 

have been found to be associated with exercise motivation (Marsh & Sonstroem, 1995; 

Sonstroem, 1998), as well as the choice and amount of exercise participation (Biddle, 1997; 

Fox & Corbin, 1989).  

The majority of studies examining the relation between PSC and mental well-being 

have traditionally focussed on young adults or children, and have largely overlooked 

middle-aged or older individuals, who are likely to benefit most from the mental health 

benefits of exercise (Fox, 2000; Stiller & Alfermann, 2005). However, in recent years more 

research has emerged focussing on adult populations. For example, Taylor and Fox (2005) 

reported that participants in a 10-week exercise program enhanced self-perceptions 

throughout the intervention compared to a non-active control group. More specifically, the 

authors investigated the influence of exercise on PSC in middle-aged to older adults who 

were randomly assigned to either an exercise or a control group. Compared to baseline 
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measures, consistent improvements in PSC were found at week 16 and 37 in the exercise 

intervention group, but not in the control group. The favourable changes in PSC at nine 

months were associated with changes in physical status (BMI), as well as adherence to the 

exercise program, but not to changes in sub-maximal cardiovascular fitness.  

Alfermann and Stoll (2000) also showed that a 6-month exercise intervention resulted 

in significant changes on PSC perceptions in a group of middle-aged adults compared to a 

non-active waiting list control group. However, in a second study comparing changes in 

self-concept over 6 months between two exercise and two placebo-attention control groups 

(consisting of relaxation and back strengthening classes), all groups improved significantly 

in self-concept. Therefore, the authors concluded that exercise is one, but not the only, 

effective factor in engendering changes in self-perceptions (Alfermann & Stoll, 2000). In a 

separate study, the same investigators examined the effects of a 14-week moderate-intensity 

PA program on PSC among older adults (Stoll & Alfermann, 2002). Comparisons between 

an exercise group, a non-treatment control group, and a placebo-attention control group 

revealed significant improvements in PSC in the activity group, but not in either of the 

control groups. This indicates that exercise has a positive effect upon PSC in older adults 

(Stoll & Alfermann, 2002). Overall, in a review of 36 randomised controlled trials 

investigating the effects of exercise on PSC, the majority of interventions (78%) resulted in 

improvement of aspects of physical self-perceptions, such as body image or body 

satisfaction, perceived physical competence or perceived physical health (Fox, 2000). 

Although most research seems to support the notion that PSC may be improved through 

exercise involvement, some studies have failed to report enhancement in physical self-

perceptions following PA participation (Alfermann & Stoll, 2000; Aşçi et al., 1998; Caruso 

& Gill, 1992; Fox, 2000). Bearing this in mind further research is needed to identify how 

PA influences self-concept through one‟s perceptions of the physical self. 

Although obesity is associated with low self-esteem and low PSC, and exercise has 

been shown to improve self-concept, only few intervention studies have investigated the 

connection between PSC, involvement in exercise and weight loss amongst obese 

populations (Annesi, 2000, 2007; Annesi & Unruh, 2008; Cowan, Grove, & Zillmann, 

2004; Shaw et al., 2000; Zillmann, Grove, Bishop, & Byrne, 2005). In a recent study 

involving obese women who had joined an exercise program for 6 months, Annesi and 

Unruh (2008) found that PA and exercise may have positive effects on sustained weight 

loss due to associated changes in self-appraisal and mood factors. PSC improved 

significantly over time amongst exercisers, but not in a waitlist-control group. In addition, 

perceptions of oneself were a strong predictor for exercise adherence. The authors suggest 
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that integration of moderate-intensity PA into weight management treatments may have 

considerable value beyond just energy expenditure.  

Cowan and colleagues (Cowan et al., 2004) investigated whether participation in a 

weight management intervention (dietary restriction combined with individualised exercise 

prescription) would improve obese adults‟ PSC. Significant time effects were found across 

the majority of self-concept subscales. That is, participants strengthened in self-concept, in 

particular in the sub-dimensions of perceived coordination, strength, endurance, and 

perceptions of themselves as a physically active person. In addition, participants who 

increased their PA level the most showed particularly strong improvements in perceived 

coordination, strength, endurance, and in their perceptions of themselves as a physically 

active person. 

In a preliminary study, Zillmann and colleagues examined physical self-perceptions in 

an obese population (age M = 49.2, SD= 13.9, BMI M = 32.9, SD= 6.1) before, during and 

after participation in a 12-week weight management program (Zillmann, Grove, Bishop et 

al., 2005). The program incorporated cognitive-behavioural treatment (CBT), dietary advice 

and/or structured supervised exercise sessions. Patients were randomly assigned into on of 

two treatment conditions, that is CBT-only (n = 8) or CBT plus exercise (n = 9). 

Participants of both groups improved significantly over time across most of the physical 

self-perception dimensions. In addition, exercisers improved significantly more in 

perceptions of strength and flexibility, most likely a result of the exercise program. 

Although not statistically significant, it appears that obese individuals who engage in 

physical activities enhanced their perceptions of themselves to a greater extent than non-

active CBT-only patients. All participants had reduced their initial body weight post-

treatment by 3.5 kg (SD = 2.5), however increased muscle mass (i.e., a change in body 

composition) was proposed as a reason for slightly smaller decreases in weight in 

exercisers.  

In a 9-month exercise study, Shaw and colleagues (2000) investigated the performance 

and anthropometric correlates of PSC and self-esteem in older women. In addition, they 

sought to determine whether long-term resistance training would alter these variables in 

postmenopausal women. The participants were either assigned to a 9-month regimen of 

weight-bearing exercises, performed 3 times per week (age M = 64.2, SD = 5.8; % body fat 

33.3, SD = 6.6), which emphasized lower body muscle strength and power development, or 

a non-treatment control group (age M = 62.5, SD = 6.6; % body fat 28.6, SD = 4.5). At 

baseline, total body fat was negatively associated with PSC but not with self-esteem. 

Perception of physical appearance improved in both exercisers and controls after the 9-



CHAPTER IV: STUDY 3 

76 

month trial, but increased most in exercisers who had low self-esteem at baseline. The only 

predictor of improvement in perception of physical appearance was a reduction in lower 

body fat mass (Shaw et al., 2000). Although participants in the exercise group showed 

improvements in body composition, it should be noted that this research was primarily an 

exercise intervention, rather than a weight management program.  

Interestingly, Annesi (2000) reported improvements in satisfaction with one‟s body 

after participation in an exercise program in a sample of formerly sedentary, obese women, 

even though actual physical changes were minimal. Furthermore, Anderson and colleagues 

(2006) studied the effects of an 8-week walking program on body composition and physical 

self-perceptions in 37 sedentary, overweight adult women. Although participants in the 

exercise group reported significantly improved self-perceptions compared to the non-

exercise control group, changes in anthropometric measures had only limited influence on 

exercise-induced changes in self-perceptions. The authors suggested that the subjective 

feeling that one's body is improving may be sufficient to improve self-perceptions 

(Anderson et al., 2006). In summary, involvement in exercise seems to improve physical 

self-perceptions in obese populations, especially as an adjunct to weight management 

programs. However, given that the literature regarding PSC changes and exercise in obese 

populations is limited, further research in this area is required. 

One specific type of self-perceptions that is theorised to involvement in PA is social 

physique anxiety (SPA). SPA is defined as the degree to which a person becomes anxious 

due to concerns that their physique may be negatively evaluated by others (Hart et al., 

1989). This form of social anxiety is believed to increase when individuals are motivated to 

present their physical appearance positively but doubt their capabilities to do so (McAuley, 

Bane, & Mihalko, 1995). It has been observed that engaging in exercise to improve body 

tone, control weight, and/or improve physical attractiveness is positively correlated with 

SPA (Crawford & Eklund, 1994; Eklund & Crawford, 1994). Perhaps paradoxically, 

however, the presence of SPA may also be associated with low exercise participation for 

certain types of adults (Gardner & Hausenblas, 2002; Reel et al., 2007), especially women 

(Finkenberg et al., 1998; Hausenblas et al., 2004; Hausenblas & Fallon, 2006). Individuals 

who have concerns about how their body appears to others may not exercise in situations 

where their bodies are presented to the public and may be judged, for fear of presenting a 

negative social image (Lantz & Hardy, 1997). Furthermore, individuals who score high on 

SPA experience frequent negative thoughts about body composition and/or appearance and 

prefer to exercise in private, non-public settings (Eklund & Crawford, 1994). Previous 

research has shown a connection between SPA and PA behaviour (e.g., STUDY 1 in this 

thesis). In a study by Zillmann and colleagues, PA involvement in adolescents was not 
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influenced by physical status but was negatively related to SPA levels (Zillmann, Grove, & 

Brennan, 2005; reported in Study 1). Moreover, SPA may not only reduce exercise 

motivation, but is also associated with increased body fat percentage (Eklund & Crawford, 

1994; Hart et al., 1989). 

Nonetheless, very few studies have examined SPA in obese populations (McAuley, 

Bane, Rudolph et al., 1995; Teakle, 2006; Treasure et al., 1998; Zillmann, Grove, Bishop et 

al., 2005). To date, the limited research base has shown that SPA is higher in obese groups 

compared to non-obese controls, and that in general, levels of SPA may decline with 

increasing age (Treasure et al., 1998). McAuley et al. (1995) investigated the link between 

body composition, exercise involvement and SPA in a group of overweight middle aged, 

formerly sedentary men (n = 48, BMI M = 28.9, SD = 4.62) and women (n = 48, BMI M = 

26.9, SD = 5.0). Through participation in a 20-week aerobic exercise program subjects 

improved in body composition measures, like weight, body fat, body circumferences, as 

well as in physique anxiety. Consistent with previous research, the authors found that 

females and younger participants were significantly more concerned about their physique 

than males (i.e., Hausenblas et al., 2004), or older participants (i.e., Gardner & Hausenblas, 

2002). Higher levels of post-intervention physique anxiety were significantly related to 

gender, and non-improvements in hip circumference. In addition, individuals who exercised 

more frequently tended to be less physique-anxious, nevertheless, exercise frequency was a 

not significant factor when controlling for body composition (McAuley, Bane, Rudolph et 

al., 1995). In a separate study, a four-week weight-loss program for females that 

incorporated group exercise and diet failed to produce significant changes in SPA, despite 

improvement in participants‟ body composition (Gardner & Hausenblas, 2002). 

Teakle (2006) investigated the link between SPA and obesity in two different study 

designs. First, in a cross-sectional study, the author examined PA levels, physical self-

perceptions and body composition in participants from a weight loss clinic. Findings 

suggested a strong link between PSC and PA; however, weight loss was not related to any 

physical self-perception measures, including SPA. In a second study, physical self-

perceptions, SPA, weight loss and PA levels were examined in obese adults before bariatric 

surgery, as well as at 3 and 6 months post-operation. PSC improved significantly over the 6-

month period, whereas SPA levels decreased. Still, none of these changes were associated 

with involvements in PA. In the aforementioned preliminary study, Zillmann et al. (2005) 

also investigated changes in SPA after participation in a weight management program. 

Interestingly, both treatment groups, CBT and CBT-plus-exercise, decreased in levels of 

SPA, which had not been the case in previous research (Gardner & Hausenblas, 2002). 

Clearly, due to the lack of research on SPA among overweight and obese individuals further 
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research is needed to gain an understanding of the possible link between physical status and 

fear about negative evaluation by others. More specifically, intervention studies are needed 

to investigate whether exercise involvement may have the potential to influence SPA levels 

in overweight and obese patients. 

In conclusion, a weight management program consisting of behavioural treatment, 

dietary advice and PA seems to be most effective in improving overweight and obese 

individuals‟ physical self-perceptions and SPA scores, as well as assisting in sustainable 

weight loss. Nevertheless, further research is needed to confirm the observed trend that 

adding exercise to a weight loss program may yield additional benefits with regards to 

changes in body composition, physical self-perceptions, and SPA. 

Purpose 

Building upon the findings of STUDY 2, the primary objective of this longitudinal 

intervention study was to examine the relationships between PSC, global self-esteem, and 

SPA before, during and after participation in a cognitive-behavioural weight management 

program. The second purpose was to evaluate the relationships between changes in weight 

and any variation in PSC, global self-esteem and SPA following a weight loss program. 

Furthermore, this study sought to determine the extent to which involvement in PA and 

improvements in cardiovascular fitness influence changes in PSC, global self-esteem and 

SPA. 

Hypotheses 

(H 1) Participants exposed to a CBT weight management program improve significantly 

in PSC dimensions over the course of the 3-month program compared to a non-

treatment control group.  

(H 2) Participants involved in a CBT weight management intervention will decrease 

significantly in SPA over the course of the 3-month program compared to a non-

treatment control group. 

(H 3) Adding a supervised exercise component to the standard CBT approach will lead to 

greater improvements in physical self-perceptions and SPA compared to 

participants in the standard CBT intervention. 

(H 4) Adding a supervised exercise component to the standard CBT approach will lead to 

greater improvements in physical status (cardiovascular fitness, weight loss) than a 

CBT weight management program without exercise.  
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Methods 

Participants  

95 individuals (age M = 46.8, SD = 12.9) were recruited for participation in this study. 

Although the program was open to males and females, the majority of participants that 

volunteered to take part (n = 86, 90% of the overall sample) were female. Participants were 

assigned to either one of the two treatment groups (i.e., CBT-only, CBT-plus-exercise) or a 

non-treatment control group (NT control). 

Participants in the treatment groups (n = 74, age M = 47.4, SD = 13.3) were recruited 

through newspaper advertisements for a psychologically-based weight management 

program. After an initial assessment session, individuals were randomised into one of two 

treatment conditions: (a) cognitive-behavioural treatment (CBT) only, or (b) cognitive-

behavioural treatment plus exercise (CBT+EX). For comparison purposes, an independent 

control group (n = 21, age M = 45.0, SD = 11.4) was recruited through a university email 

system.  

Inclusion criteria for participation in this study were (a) BMI ≥ 27kg/m2, and (b) GP 

letter recommending participation in program if age ≥ 65 years and/or if randomised into 

the CBT+EX condition. Participants were excluded from participation if they (a) were 

currently pregnant or breast-feeding, (b) suffered from a psychiatric condition (excluding 

depression), or (c) had an untreated medical condition affecting body weight (e.g., 

hypothyroidism). Written informed consent was obtained from all participants prior to 

commencement of the study.  

Procedure 

Participants in both treatment conditions (CBT-only, CBT+EX) joined a 12-week 

cognitive-behavioural therapy weight management program led by researchers from The 

University of Western Australia‟s School of Psychology (the UWA Weight Management 

Program). The program, a modified version of a weight management intervention 

developed at Oxford University (Z. Cooper & Fairburn, 2001), consisted of ten 2-hour 

group sessions over a period of 12 weeks. Group sessions were conducted on a weekly basis 

for the first 8 weeks, and bi-weekly for the last 4 weeks of the study. The program was 

designed specifically to facilitate weight loss for the first 8 weeks, with the focus shifting to 

weight maintenance for the last 4 weeks of the program. To facilitate weight loss, 

participants were asked to follow an ad libitum 1500 kcal per day diet verified by daily food 

diaries monitoring food intake. The program focussed on cognitive-behavioural treatment 
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strategies to encourage changes in eating behaviour, activity levels, and thought processes 

related to weight, eating and body image. 

Particular emphasis was placed on acquiring strategies for long term weight loss by 

providing dietary advice and addressing psychological issues specific to obesity. Each 

session was dedicated to a different program module, covering the following topics: (1) 

Starting treatment, (2) Establishing weight loss, (3) Addressing barriers to weight loss, (4) 

Increasing activity levels, (5) Addressing body image, (6) Addressing weight goals, (7) 

Addressing other primary goals (Acceptance and Change), (8) Planning for weight 

maintenance, (9) Weight maintenance, (10) Weight maintenance in the long-term. 

Throughout the program a strong emphasis was placed on diverting from unrealistic 

appearance-driven weight goals and embracing small to moderate weight loss as significant 

step towards physical and mental health. Participants were provided with a therapy manual 

covering all modules mentioned above. The manual contained practical dietary advice (e.g., 

healthy food choices, eating in special situations and settings, and keeping food records), 

and incorporated educational material on psychological aspects of weight loss, such as goal 

setting, body image, barriers and how to overcome them. 

Participants in the CBT+EX condition were asked to attend three supervised exercise 

sessions per week for the course of the study (12 weeks). The moderate-intensity gym-

based program was designed by exercise physiologists at the university, taking into account 

specific needs of overweight and obese populations seeking weight-loss. It consisted of a 

combination of cardiovascular (e.g., rowing, cycling), resistance (e.g., weight machines, fit 

ball work out), and stretching exercises for the duration of one hour (three times per week), 

as recommended by major public health institutions, such as ASCM (Haskell et al., 2007) . 

Participants wore heart rate monitors (Polar FS1 Heart Rate Monitor) during all sessions to 

ensure adherence to the pre-set exercise level of 65-85% of age predicted maximum heart 

rate (ACSM, 2006). All exercise sessions were run and supervised by the principal 

researcher and/or a qualified assistant within the UWA Rehabilitation Clinic. 

Participants in the non-treatment control group did not receive any treatment and were 

asked to maintain current eating and activity patterns. All participants (treatment and 

control groups) were asked to complete a battery of questionnaires on physical self-

perception measures and PA involvement pre and post intervention, as well as on three 

separate occasions during the intervention (weeks 3, 6, 9). Participants‟ weight and height 

were measured pre and post treatment. For participants in both treatment conditions (CBT 

and CBT+EX), weight change was recorded weekly before each the CBT session. A subset 
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of participants from all groups underwent Vo2max fitness tests pre and post intervention to 

control for improvements in cardiovascular fitness. 

Instruments and Measures 

Body Mass 

Physical status was assessed using body mass index (BMI), the internationally 

recognised standard for identifying the extent to which individuals may be overweight or 

obese. BMI is calculated by dividing the weight in kilograms by the height in metres 

squared (kg/m2), with BMI scores ≥ 25 being considered overweight and ≥ 30 defined as 

obese (World Health Organisation [WHO], 2006). Stadiometer height measurements were 

taken to the nearest 0.1 centimetre, and weight was assessed using Tanita digital medical 

scales (model BWB-800), during the measurement of which participants removed their 

shoes. For accuracy, all measures were assessed twice, and if these readings differed by 

more than 10%, a third measurement was taken and the two most accurate measures were 

averaged. 

Physical Activity 

PA behaviour was measured using the short, self-administered (last 7-days) version of 

the International Physical Activity Questionnaire (IPAQ; Craig et al., 2003). The short, self-

administered IPAQ has previously demonstrated good concurrent and criterion-related 

validity, with an average test-retest coefficient of .75 over a period of no less than 8 days 

(Craig et al., 2003). The IPAQ was designed to measure self-reported involvement in PA in 

adults aged 18-65, and comprises questions about frequency, duration, and intensity of the 

person‟s vigorous, moderate and walking activity over the previous seven days that lasted 

for at least 10 minutes at a time. Vigorous activity was defined as “activities that require 

hard physical effort, make you sweat a lot, and make you breathe much harder than 

normal”. Moderate activity was defined as “activities that take moderate physical effort, 

make you sweat a little bit, and make you breathe a little harder than normal”. The frame of 

reference for walking activity was “walking at work and at home, walking to get from place 

to place, and any walking that you did for recreation, sport, exercise, or leisure purposes”. 

Participants indicated their frequency of vigorous, moderate and walking activity through 

eight response options ranging from “only rarely”, “1 day”, “2 days” etc. to “every day”. 

Exercise duration was recorded in minutes with eight response options, i.e. “10-12 

minutes”, “26 to 30 minutes”, “31-45 minutes” up to “more than 60 minutes”. The intensity 

of activity was rated on a seven-point scale from “extremely light” to “extremely hard” 
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(Borg, 1998). Exercise behaviour was defined as total minutes of weekly involvement in PA 

(duration x frequency) summed across the three categories (vigorous, moderate, walking). 

Physical Self-Concept and Self-Esteem 

In the present study a multidimensional PSC instrument was employed, the Physical 

Self-Description Questionnaire (PSDQ; Marsh et al., 1994). The PSDQ has demonstrated 

very good reliability coefficients in previous research along with evidence of factorial 

invariance and construct validity (Marsh, 1996). In addition, it has shown consistently 

strong psychometric properties across various age groups and cultures (i.e., Aşçi, 2003; 

Marsh et al., 1994). The 70-item multidimensional questionnaire measures nine specific 

dimensions of PSC (Appearance, Body Fat, Coordination, Endurance, Flexibility, Health, 

Physically Active, Sports Competence, Strength) as well as a higher level Global Physical 

Self-Concept dimension. A measure of Global Self-Esteem is also incorporated in the 

PSDQ. Items consist of simple statements, for example “ I am good looking” or “I am good 

at coordinated movements”, which are answered on a 6-point scale ranging from false to 

true (“1 = false”, “2 = mostly false”, “3 = more false than true”, “4 = more true than false”, 

“5 = mostly true”, “6 = true”).  

Social Physique Anxiety 

Concerns about body evaluations were assessed using the Social Physique Anxiety 

Scale (SPAS) developed by Hart and colleagues to assess perceived negative evaluation of 

one‟s physique by others (Hart et al., 1989). The original scale included 12 items, however, 

in this study, the revised 7-item version of this measure, developed by Motl and Conroy 

(2000) was employed. This short form of the instrument has demonstrated very good 

psychometric properties and invariance of factor structure across genders in prior research 

(Isogai et al., 2001; Motl & Conroy, 2000). Participants were asked to indicate on a 5-point 

scale the extent to which statements, such as “It would make me uncomfortable to know 

that others were evaluating my physique/figure”, were characteristic or true for them (“1 = 

Not at all” to “5 = Extremely”). Calculated item scores ranged from 1-5 in the present 

study, with “1” representing low of levels SPA, and “5” indicating high levels in body-

related anxiety. 

Cardiovascular Fitness 

Cardiovascular fitness was assessed using the modified Bruce Protocol (Bruce, 1971), 

which has been widely used across different populations, and has been employed previously 
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in overweight and obese individuals (e.g., Brinkworth, Noakes, Buckley, & Clifton, 2006; 

McInnis, Bader, Pierce, & Balady, 1999). The protocol required participants to walk on a 

treadmill (Series 2000 Treadmill, SensorMedics, WI, USA) until voluntary exhaustion, with 

speed and gradient increasing in 3-minute stages: Stage I (2.7 km/h, 0% grade), Stage II 

(2.7 km/h, 5% grade), Stage III (2.7 km/h, 10% grade), Stage IV (4.0 km/h, 12% grade), 

Stage V (5.5 km/h, 14% grade), Stage VI (6.7 km/h, 16% grade). Thereby, the first stage 

was used as warm-up and familiarisation with the testing environment. The test was 

terminated if the researcher observed any physiological abnormalities. During the test, 

ratings of perceived exertion (RPE, Borg, 1998) were recorded every minute, and an 

electrocardiogram (ECG) was performed by an experienced clinical exercise physiologist 

employing a standard 12-lead ECG (Cardiofax V Ecaps 12, 8370K, Nihon Kohden Corp., 

Tokyo, Japan). Participants‟ heart rate was monitored every minute by the ECG monitor, 

and maximum heart rate was recorded as the highest value obtained during exercise. Time 

to exhaustion was defined as the time at which the test was terminated by the subject. 

Oxygen uptake was measured throughout the test, requiring participants to breathe through 

a mouthpiece attached to a metabolic cart, with breathing gas ventilation data being updated 

every 20 seconds. Oxygen uptake was calculated from minute ventilation measured through 

mass flow ventilometry and analysis of expired gas fractions. Before each test, standard 

instructions were given about the specifics of the exercise protocol, RPE ratings, ECG, 

breathing gas analysis, and termination of test procedures to patients. All procedures were 

run by the principal researcher, with a medical doctor present throughout the test. 

Throughout the test, communication was maintained to ensure participants were not 

experiencing difficulties, and to encourage maximal effort.  

Statistical Analysis 

Examination of differences between treatment groups was based on initial group 

assignment, regardless of actual exercise levels, i.e. intention-to-treat (ITT). Descriptive and 

reliability statistics were calculated to examine sample characteristics. In addition, analysis 

of variance (ANOVA) procedures were used to compare treatment effectiveness as a 

function of time (pre intervention, post intervention) and for each group (CBT, CBT+EX, 

NT control) in relation to BMI, cardiovascular fitness, and PA involvement.  

Changes over time in physical self-perceptions and SPA were analysed as percent-of-

baseline scores. Percent-of-baseline scores were created in order to account for group 

differences in several of these measures at baseline. These scores were computed by 

dividing all scores by the baseline value and then multiplying by 100. Thus, scores at all 
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time points represented percentage change compared to the entry-level score. For example, 

a global self-esteem score of 110 during week 6 represented an increase in global self-

esteem by 10% compared to the score at baseline. Two-way mixed-model analyses of 

variance (ANOVA) used these percent-of-baseline-scores to examine changes in PSC, and 

levels of SPA as a function of group (CBT, CBT plus exercise, NT control) and time 

(weeks 3, 5, 9, 12). Because percent-of-baseline scores were analysed, group by time 

interactions and group main effects were both considered to be meaningful outcomes. As 

entry-level scores were not included in these analyses, group main effects indicate a 

meaningful difference during the intervention period for the three study groups. Main 

effects for time were not considered to be meaningful in this type of analysis, because they 

would not reflect group-specific differences. Follow-up analyses were employed to locate 

differences between groups if appropriate, using Bonferroni adjustments for post-hoc 

analysis of interaction effects and main effects. Significance levels were set at p < .05. 

Results 

Reliability 

Reliability statistics for the PSDQ dimensions revealed good to very good internal 

consistency. Internal consistency indices (Cronbach‟s alpha; Cronbach, 1951) for PSC 

dimensions were averaged over the 5 data collection time points, they ranged between α = 

.78 for the scale Global Physical Self-Concept to α = .94 for the dimension Flexibility 

(Global Self-Esteem α = .88, Coordination α = .80, Physically Active α = .87, Global 

Physical Self- Concept α = .78, Health α = .89, Body Fat α = .89, Appearance α = .93, 

Strength α = .82, Flexibility α = .94, Sports Competence α = .85, Endurance α = .83). In 

addition, Cronbach‟s alpha averaged over 5 time points for the 7-item version of the SPAS 

was α = .81. Mean values for PSDQ and SPAS scales are presented in the Descriptives 

section below. These results indicate that both instruments possessed very good internal 

consistency, and were reliable tools to assess PSC and SPA, respectively, in an obese 

population.  

Descriptives 

Drop out analysis 

64 participants (67.4%) completed the intervention, and were included in the analysis 

(CBT n = 21; CBT+EX n = 23, NT control n = 20). Comparing for differences in baseline 

values of physical status, PSC, SPA, and PA involvement, completers (n = 64) differed 
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from study leavers (n = 31) in perceived self-esteem and vigorous and moderate activity 

levels. Specifically, study leavers had significantly lower perceived self-esteem scores than 

completers (F(1,86) = 5.86, p = .02), and engaged in more vigorous and moderate PA (F(1,71) 

= 6.76, p = .01, and F(1,73) = 5.66, p = .02, respectively). Interestingly, drop-out rates 

differed notably across the 3 groups, being highest within the CBT group (50 %, n = 21), 

followed the by CBT+EX group (28 %, n = 9), and lowest within the NT control group (5 

%, n = 1).  

Primary Measures 

Primary measures, i.e. physical status, cardiovascular fitness, PA levels are displayed 

by group in Table 4.1, followed by descriptive statistics on PSDQ and SPA instruments in 

Table 4.2.  

Table 4.1 Descriptive statistics primary measures (weight, BMI, PA, VO2max) 

Attribute Group 
Baseline Post intervention 

Mean (SD) Mean (SD) 

Weight (kg) CBT 92.8 (23.57) 90.76 (24.23) 

 CBT+EX 93.31 (5.86) 90.10 (18.50) 

 NT Cont 96.86 (22.19) 101.44 (23.28) 

BMI (kg/m2) CBT 35.01 (7.84) 34.16 (8.00) 

 CBT+EX 34.11 (5.86) 33.15 (6.20) 

 NT Cont 34.06 (5.70) 34.76 (6.27) 

Physical Activity    

Total CBT 226.48 (140.90) 252.90 (153.79) 

 CBT+EX 205.87 (181.27) 358.13 (235.08) 

 NT Cont 278.95 (181.13) 234.05 (177.63) 

Vigorous CBT 51.05 (59.81) 50.29 (52.29) 

 CBT+EX 40.86 (56.86) 118.74 (118.64) 

 NT Cont 44.40 (62.94) 74.68 (90.89) 

Moderate CBT 40.33 (32.65) 62.10 (61.30) 

 CBT+EX 46.95 (66.31) 71.21 (68.00) 

 NT Cont 64.30 (81.98) 71.50 (75.29) 

Walking CBT 135.10 (98.61) 140.52 (137.09) 

 CBT+EX 121.87 (116.72) 168.17 (144.94) 

 NT Cont 170.25 (129.41) 116.65 (105.76) 

Cardiovascular Fitness     

Vo2max CBT 21.73 (6.06) 23.16 (5.58) 

 CBT+EX 24.76 (7.35) 25.98 (6.95) 

 NT Cont 28.48 (9.15) 28.54 (9.36) 
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Table 4.2 Descriptive statistics for PSC and SPA 

Attribute Group 
Week 1 Week 3 Week 6  Week 9  Week 12  

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Physical Self-Concept 

Global Physical  

Self-Esteem 
CBT 2.52 (1.28) 2.58 (1.24) 2.98 (1.43) 3.12 (1.26) 3.18 (1.21) 

 CBT+EX 2.31 (1.81) 2.53 (1.35) 2.90 (1.40) 3.31 (2.06) 3.25 (1.35) 

 NT Cont 3.47 (1.44) 3.52 (1.43) 3.70 (1.43) 3.78 (1.31) 3.74 (1.26) 

Appearance CBT 3.48 (1.08) 3.45 (1.22) 3.82 (1.21) 3.73 (1.15) 3.79 (1.11) 

 CBT+EX 3.72 ( .93) 3.66 ( .98) 3.90 ( .94) 4.17 ( .79) 4.05 ( .92) 

 NT Cont 4.06 (1.36) 4.12 (1.37) 4.10 (1.34) 4.15 (1.22) 4.12 (1.26) 

Body Fat CBT 1.21 ( .25) 1.30 ( .46) 1.57 ( .90) 1.57 ( .77) 1.58 ( .77) 

 CBT+EX 1.53 ( .65) 1.72 ( .77) 1.86 ( .77) 2.03 (1.04) 2.08 ( .95) 

 NT Cont 1.81 ( .75) 1.85 ( .82) 2.02 ( .97) 1.91 ( .91) 1.88 ( .92) 

Coordination CBT 3.50 (1.26) 3.43 (1.30) 3.40  (1.28) 3.61 (1.20) 3.61 (1.09) 

 CBT+EX 3.13 (1.28) 3.33 (1.26) 3.37 (1.29) 3.29 (1.34) 3.45 (1.34) 

 NT Cont 4.03 ( .67) 3.88 ( .76) 3.88 ( .77) 3.74 ( .84) 3.77 ( .91) 

Endurance CBT 2.12 ( .78) 2.05 ( .72) 2.06 ( .77) 2.14 ( .90) 2.27 ( .92) 

 CBT+EX 2.12 (1.20) 2.39 (1.13) 2.54 (1.23) 2.55 (1.27) 2.73 (1.33) 

 NT Cont 2.36 (1.16) 2.44 (1.16) 2.59 (1.10) 2.62 (1.19) 2.68 (1.23) 

Flexibility CBT 3.26 (1.31) 3.15 (1.16) 3.18 (1.15) 3.13 (1.19) 3.21 (1.13) 

 CBT+EX 2.66 (1.52) 3.01 (1.44) 3.14 (1.39) 3.16 (1.35) 3.35 (1.42) 

 NT Cont 3.50 (1.05) 3.61 ( .86) 3.56 (1.03) 3.45 (1.05) 3.46 (1.08) 

Health CBT 4.98 ( .98) 4.88 (1.06) 4.90 (1.08) 5.04 ( .97) 4.97 ( .93) 

 CBT+EX 4.91 (1.12) 4.96 (1.10) 5.03 (1.06) 5.10 (1.07) 5.13 (1.11) 

 NT Cont 4.67 ( .68) 4.80 ( .74) 4.75 ( .76) 4.71 ( .83) 4.72 ( .78) 

Physically Active CBT 2.89 (1.44) 3.08 (1.59) 3.53 (1.51) 3.16 (1.29) 3.19 (1.32) 

 CBT+EX 2.45 (1.31) 3.24 (1.46) 4.08 (1.00) 4.11 (1.06) 3.89 (1.45) 

 NT Cont 3.14 (1.67) 3.14 (1.63) 3.45 (1.53) 3.40 (1.55) 3.65 (1.52) 

Sports Competence CBT 2.89 (1.47) 2.85 (1.39) 2.78 (1.49) 2.84 (1.45) 2.92 (1.50) 

 CBT+EX 2.68 (1.70) 2.77 (1.68) 2.98 (1.64) 2.99 (1.61) 3.32 (1.56) 

 NT Cont 2.98 (1.13) 3.09 (1.05) 2.90 (1.11) 2.88 (1.05) 2.93 (1.07) 

Strength CBT 3.43 (1.10) 3.37 (1.14) 3.31 (1.01) 3.41 (1.12) 3.48 (1.08) 

 CBT+EX 3.59 (1.54) 3.62 (1.43) 3.47 (1.42) 3.86 (1.29) 3.87 (1.33) 

 NT Cont 3.93 ( .66) 3.95 ( .76) 4.03 ( .69) 3.88 ( .79) 3.88 ( .86) 

Global Self-Esteem       

Self-Esteem CBT 4.58 (1.24) 4.57 (1.21) 4.63 (1.25) 4.82 (1.07) 4.76 (1.09) 

 CBT+EX 4.55 ( .86) 4.57 ( .92) 4.81 ( .85) 4.80 ( .83) 4.99 ( .77) 

 NT Cont 4.94 ( .82( 4.96 ( .86) 4.88 ( .97) 4.89 ( .99) 4.92 (1.04) 

Social Physique Anxiety  

Item score  CBT 4.09 ( .94) 4.01 (1.01) 3.90 ( .99) 3.69 (1.12) 3.70 (1.08) 

 CBT+EX 3.89 ( .89) 3.78 (1.00) 3.57 (1.09) 3.50 (1.03) 3.32 (1.14) 

 NT Cont 3.22 (1.88) 3.16 (1.92) 3.00 (1.40) 2.86 (1.01) 2.89 (1.06) 

 

One-way between-groups ANOVAs for treatment condition (i.e., 3 conditions), using 

weight, BMI, PA and VO2max scores as dependent variables, did not reveal any significant 

group differences at baseline (see Table 4.3). However, one-way between-groups ANOVA 

procedures revealed significant group differences for PSDQ baseline measures in the 
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dimensions of perceived Coordination (F(1,2) = 3.50, p = .04), Global Physical Self-Concept 

(F(1,2) = 4.72, p = .01) and Body Fat (F(1,2) = 5.32, p = .01), which are illustrated in Table 

4.3. Post-hoc tests (Bonferroni adjustments) revealed that NT controls and CBT+EX 

participants differed significantly in perceived Coordination and Global Physical Self-

Concept, while NT controls and CBT group participants were significantly different on 

perceived body fat. There was also a trend toward group differences in baseline scores for 

perceived Flexibility (F(1,2) = 2.36, p = .10) and SPA (F(1,2) = 2.52, p = .09). To correct for 

these differences, the self-perception measures were converted to percent-of-baseline scores 

for subsequent comparisons between groups on changes over time (see previous Statistical 

Analysis section for calculation procedures).  

Table 4.3 Descriptive statistics and one-way ANOVA for baseline primary measures  

Attribute 
CBT 

(n = 21) 

CBT+Exercise 

(n = 23) 

NT Control 

(n = 20) F p 

 Mean (SD) Mean (SD) Mean (SD) 

Demographics      

Age (yrs) 47.4 (14.6) 47.7 (12.6) 44.9 (11.7) .29 .75 

Height (m) 1.62 (.07) 1.65 (.09) 1.68 (.11) 1.93 .16 

Weight (kg) 92.8 (23.6) 93.3 (18.6) 96.9 (22.2) .22 .80 

BMI (kg/m2) 35.0 (7.8) 34.1 (5.6) 34.1 (5.7) .14 .87 

Physical Self-Concept 

Global Physical Self-Concept 2.52 (1.28) 2.30 (1.18) 3.47 (1.44) 4.72 .01 

Appearance 3.48 (1.08) 3.73(.93) 4.06 (1.36) 1.35 .27 

Body Fat 1.21 (.25) 1.52 (.65) 1.81 (.75) 5.32 .01 

Coordination 3.50 (1.26) 3.13 (1.28) 4.03 (.67) 3.50 .04 

Endurance 2.12 (.78) 2.12 (1.2) 2.36(1.16) .36 .70 

Flexibility 3.26 (1.30) 2.66 (1.52) 3.5 (1.05) 2.36 .10 

Health 4.98 (.98) 4.91 (1.12) 4.67 (.68) .61 .55 

Physically Active 2.89 (1.44) 2.45 (1.31) 3.14 (1.67) 1.22 .30 

Sports Competence 2.89 (1.46) 2.68 (1.71) 2.98 (1.13) .16 .85 

Strength 3.43 (1.10) 3.59 (1.54) 3.93 (.66) .96 .39 

Global Self-Esteem      

Self-Esteem 4.58 (1.24) 4.55 (.86) 4.94 (.82) .99 .38 

Social Physique Anxiety 

Item score  4.09 (.94) 3.89 (.89) 3.22 (1.88) 2.52 .09 

Physical Activity      

Total 226.48 (140.90) 205.87 (181.27) 278.95 (181.27) 1.04 .36 

Vigorous 51.05 (59.81) 40.86 (56.86) 44.40 (62.94) .16 .85 

Moderate 40.33 (32.65) 46.95 (66.31) 64.3 (81.98) .78 .46 

Walking 135.10 (98.61) 121.87 (116.72) 170.25 (129.41) .97 .38 

Cardiovascular Fitness 

Vo2max 21.73 (6.06) 24.76 (7.35) 28.48 (9.15) 2.07 .14 
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Manipulation Checks and Weight Change 

Physical Activity Change 

Within-group one-way ANOVA procedures (see Table 4.4) revealed no significant 

changes in self-reported measures of PA levels over the period of the program for the CBT 

group (F(1,20) = .41, p = .53) or the NT control group (F(1,18) = .54, p = .47). In contrast, the 

CBT+EX group had significantly increased their total weekly time spent active (F(1,20) = 

8.63, p < .01), and reported significantly higher post-treatment levels in vigorous-intensity 

activity (F(1,20) = 8.71, p < .01). However, no significant changes were detected in moderate-

intensity or walking activities. For corresponding activity mean values please refer to Table 

4.1 These results suggest that participants in the CBT+EX group were generally more active 

at the end of the intervention, whereas participants in the CBT group and the NT control 

group did not engage in more activity than before the treatment started.  

Table 4.4 One-way within groups ANOVA comparing pre-post differences within groups for primary 

measures  

Measure 

CBT 

(n = 21) 

CBT+Exercise 

(n = 23) 

NT Control 

(n = 20) 

F p F p F p 

Body Weight       

Weight (kg) 11.36 .003 20.00 < .001 1.77 .20 

BMI (kg/m2) 11.64 .003 21.46 < .001 1.49 .24 

Physical Activity       

Total .41 .53 8.63 < .01 .54 .47 

Vigorous .01 .95 8.71 < .01 .01 .92 

Moderate 2.18 .16 1.41 .25 .10 .76 

Walking .03 .87 1.46 .24 2.03 .17 

Cardiovascular Fitness 

Vo2max 3.38 .14 6.03 .04 .58 .50 

 

Cardiovascular Fitness Change 

Examining changes in cardiovascular fitness (VO2max) post weight management 

intervention compared to baseline measures within-groups one-way ANOVA procedures 

(see Table 4.4) revealed significant improvements in VO2max values for the CBT+EX group 

(F(1,7) = 6.03, p = .04; Cohen‟s d = -.37). No changes were detected within the CBT group 

(F(1,4) = 3.38, p = .14), nor the NT control group (F(1,15) = 0.58, p = .50). Mean VO2max 

values are presented in Table 4.1.  
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Weight Change 

Through involvement in the 12-week weight management program, participants in the 

two treatment groups lost a combined average of 3.36 kg (SD = 3.66, range -9.40 kg to + 

8.60 kg), corresponding to an overall significant weight change of 3.75%. Participants in the 

CBT+EX group reduced their weight significantly by an average of 3.57 kg (SD = 3.30; 

range -9.40 kg to + 1.30 kg, F(1,20) = 20.0, p < .001; see Table 4.4) in comparison to baseline 

values, corresponding to a 3.91% weight change. In comparison, participants in the CBT 

group lost on average 3.15 kg (SD = 4.07; range – 8.60 to +8.60, F(1,18) = 11.36, p = .003; 

see Table 4.4) over the period of the intervention, corresponding to a 3.57% weight change. 

In contrast, body weight did not change in the non-treatment control group (F(1,15) = 1.77, p 

= .20; see Table 4.4). Pre-post intervention weight change for treatment groups is plotted in 

Figure 4.1. No significant difference could be found comparing pre-post weight change 

among CBT participants compared to CBT+EX participants (F(1,31) = .16, p = .70). In 

summary, both CBT and CBT+EX groups reduced their weight significantly after 

involvement in the weight management program, whereas body weight remained 

unchanged in the non-treatment control group. 

 

 

Figure 4.1 Weight change pre-post intervention by group 
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Interaction and Main Effects 

Physical Self-Concept 

Two-way mixed-model analyses of variance (ANOVA) were conducted to analyse 

PSDQ percent-of-baseline scores as a function of group (CBT, CBT+EX, NT control) and 

time (week 3, 6, 9, and 12). As described previously, percent of baseline scores were 

employed due to group differences in several self-perception measures at baseline. In this 

analysis, group by time interactions emerged for the PSDQ subscales Appearance (F(2,61) = 

2.49, p = .04) and Sports Competence (F(2,61) = 2.68, p = .03).  

Mixed-model ANOVA procedures also revealed significant group main effects for the 

PSDQ dimensions of perceived Coordination (F(2,61) = 4.37 , p = .02), being Physically 

Active (F(2,61) = .6.78,  p = .002), Flexibility (F(2.61) = 7.07,  p = .002), and Endurance (F(2,61) 

= 4.35,  p = .02). These main effects denote that percent-of-baseline scores averaged over 

all post-entry time points varied significantly between groups. In addition to these 

significant group main effects, a trend towards a group main effect was found for Global 

Physical Self-Concept (F(2,61) = 2.65,  p = .08).  

No other group by time interactions or group effects were found for the PSDQ sub-

dimensions, but general improvements over time were observed for perceived Body Fat 

(F(2,61) = 5.84, p = .001). However, although general reductions occurred over time these 

enhancements were not mediated by the assigned group condition, and are therefore not 

considered a meaningful study outcome.  

 

The significant interaction for perceived Appearance is displayed in Figure 4.2. To 

establish the specific difference in group means, data were analysed across time for each 

treatment group. Follow-up analyses (assessing changes over time within each group) using 

Bonferroni adjustments were employed in order to locate the specific group mean 

differences. These analyses revealed a significant difference over time for both the CBT 

group (F(1,20) = 5.06, p = .006; d = .58) and the CBT+EX group (F(1,22) = 7.42,  p = .002; d = 

.61). No change over time was found for the NT control group (F(1,19) = .84,  p = .42; d = 

.25). These results suggested that both treatment groups improved in their perceived 

physical appearance over the treatment period, whereas perceived physical appearance did 

not change in the control group. 
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Figure 4.2 Group by time interaction effect for perceived Appearance  

 

Figure 4.3 shows the group by time interaction for perceived Sports Competence. 

Follow-up analyses employing Bonferroni adjustments revealed no significant time effects 

for any of the groups (CBT F(1,8) = .70,  p = .56; d = -.10; NT control F(1,17) = .99,  p = .37; d 

= .05). A strong trend towards a change over time was found for the CBT+EX group, but 

this value did not reach statistical significance levels (F(1,10) = 3.08, p = .08; d = -.78). 

Nevertheless, as shown clearly in Figure 4.4, the CBT+EX did tend to improve in perceived 

Sports Competence over the intervention period, while perceived Sports Competence in the 

other two groups remained relatively constant across the study period.  

 

Figure 4.3 Group by time interaction effect for perceived Sports Competence  
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The main effect for perceived Coordination is displayed in Figure 4.4. Post hoc 

analyses (Bonferroni adjustments) revealed that the significant mean difference for 

Coordination emerged between CBT+EX (M = 113.65) and NT control (M = 94.87). As the 

graph illustrates, the scores for the CBT-only condition fell between the other two 

conditions (M = 103.61), and were not significantly different to either group. This indicates 

that both treatment groups benefited from the intervention in perceived Coordination, 

however, the CBT+EX group retained higher mean scored over the course of the program 

(see Figure 4.4).  

 

Figure 4.4 Group main effect for perceived Coordination 

 

The group main effect for perceived being Physically Active is shown in Figure 4.5. 

Post hoc analyses (Bonferroni adjustments) indicated that the CBT+EX group was different 

from both of the other two conditions. Examination of means indicated that the CBT+EX 

group (M = 189.75) maintained a stronger perception of themselves as a physically active 

person throughout the 12-week intervention period in comparison to the CBT-only group 

(M = 128.07) and the control group (M = 122.03). 
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Figure 4.5 Group main effect for perceived being Physically Active 

 

Post hoc analyses (Bonferroni adjustments) for the group main effect in perceived 

Flexibility again showed that the CBT+EX group mean (M = 132.35) differed significantly 

from both, the CBT (M = 99.58) and the NT control (M = 106.04) groups, suggesting that 

CBT+EX maintained significantly stronger perceived Flexibility over the period of the 

weight management intervention, while the other two groups remained stable (see Figure 

4.6). 

 

Figure 4.6 Group main effect for perceived Flexibility 
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Bonferroni post hoc analyses for the group main effect in perceived Endurance (see 

Figure 4.7) revealed that the CBT+EX group (M = 129.48) differed significantly from the 

CBT-only group (M = 103.70), but neither of treatment groups varied significantly from the 

NT control group (M = 115.61). These results indicated that CBT+EX participants 

experienced significantly higher perceived Endurance over the period of the weight 

management intervention, while the CBT group remained stable. Interestingly, the NT 

control also showed increases in perceived Endurance over time. 

 

 

Figure 4.7 Group main effect for perceived Endurance 

 

Examining the trend towards a group main effect for Global Physical-Self-Concept 

Bonferroni adjustments suggested a trend that the CBT+EX group (M = 139.83) and the NT 

control group (M = 113.34) were different in their mean scores, whereas the two treatment 

groups did not vary significantly from each other (see Figure 4.8). In addition, CBT (M = 

125.77) and NT control groups‟ mean scores were not different. This indicates that both 

treatment groups probably benefited from the intervention in perceived Global Physical-

Self-concept, however, the CBT+EX group maintained the strongest mean score over the 

course of the program. 
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Figure 4.8 Group trend for Global Physical-Self-Concept (p< .08) 

 

Social Physique Anxiety 

Two-way mixed-model analyses of variance were also employed to analyse SPA 

percent-of-baseline scores as a function of group (CBT, CBT+EX, NT control) and time. 

Neither the group main effect (F(2,61) = .97, p = .39) nor the group by time interaction (F(2,61) 

= 1.08, p = .38) were significant, although both CBT groups did appear to improve in SPA 

scores over the course of the treatment. At post intervention, participants in the CBT-only 

group averaged about 90.3% (SD = 15.8) of their entry-level SPA values, and the CBT+EX 

group averaged 84.7% (SD = 20.27) of their baseline values. NT controls remained more 

stable, at 97.4% (SD = 10.5) of their entry-level scores. Despite these apparent differences, 

the presence of a significant time effect reflected only general improvements over time for 

SPA (F(2,61) = 3.98, p = .01) that were independent of treatment condition (see Figure 4.9).  
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Figure 4.9 Group means for SPA (no significant effects)  

 

Global Self-Esteem 

A significant group by time interaction was found for Global Self-Esteem (F(2,61) = 2.45, 

p = .04), which is displayed in Figure 4.10. Follow-up analyses using Bonferroni 

adjustments were employed in order to locate specific group mean differences. These 

analyses revealed a significant change over time within the CBT+EX group (F(1,22) = 5.83, p 

= .002; d = .96). Although a trend for changes over time was also evident for the CBT 

group, it did not reach significance (F(1,20) = 2.89,  p = .06; d = .40). No change over time 

was evident for the NT control group (F(1,19) = .27,  p = .76; d = .09). In general, both CBT 

groups improved in Global Self-Esteem over the treatment period (although only the 

CBT+EX group improved to a significant extent), while scores for the NT control group 

remained constant over the study period.  
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Figure 4.10 Group by time interaction effect for Global Self-Esteem   

 

Discussion 

The purpose of this intervention study was to examine the relationships between PSC, 

global self-esteem, and SPA before, during and after participation in a weight management 

programme. Specifically, this investigation sought to examine how weight loss and 

engagement in PA influenced changes in physical self-perceptions over the course of the 

intervention, using two different treatment conditions (i.e., cognitive-behavioural treatment 

only, and cognitive-behavioural treatment plus exercise) as well as a non-treatment control 

group.  

Overall, this study revealed a number of noteworthy findings. First, the 12-week weight 

management intervention resulted in significant weight reduction for members of both 

treatment groups. Second, involvement in the program resulted in significant improvements 

in PSC perceptions within both treatment conditions, when compared to the non-treatment 

control group. That is, cognitive-behavioural therapy coupled with exercise lead to greater 

improvements in various dimensions of physical self-perceptions when compared with CBT 

treatment alone (e.g., Coordination, Flexibility). Third, participation in the CBT weight 

management program resulted in significant improvements in Global Self-Esteem in both 

treatment conditions.  

After participation in the weight management program, analyses showed that 

participants in both treatment conditions significantly decreased in body weight, however 
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overall weight loss in the current study was small to moderate and was slightly lower than 

in previous weight loss interventions (e.g., Curioni & Lourenco, 2005; Franz et al., 2007; 

McAuley, Bane, Rudolph et al., 1995). Underlying these findings, it is worth noting that the 

weight loss phase in the present study was comparatively short (8 weeks, compared to 

period of up to 3-6 months in other investigations), and as a result large weight reduction 

would not be expected. In addition, following the weight loss phase, the final four weeks of 

the intervention the program focussed on introducing and adopting techniques for 

maintaining a stable weight, which is a crucial skill in terms of maintaining long-term 

weight loss. Hence, in this final stage, participants were not encouraged to lose any further 

weight, and as a result it is likely that this contributed to the comparatively small overall 

weight loss.  

Although benefits were observed in both treatment groups compared to the control 

group, the inclusion of exercise involvement (i.e., CBT plus exercise condition) did not lead 

to greater weight loss in comparison to CBT-only over the period of the intervention. 

Therefore, the results did not support the hypothesis that involvement in exercise (as an 

adjunct to the weight management program) would lead to greater weight loss than a CBT-

only approach. Indeed, these findings also contradict prior research showing that adding 

exercise to a weight reduction intervention resulted in higher weight loss (Blair & Church, 

2004; Franz et al., 2007; Miller et al., 1997; Tate et al., 2007). PA serves a role in 

preserving (and enhancing) fat-free body mass, and therefore it is possible increased levels 

of exercise (e.g., during a weight management regime) may lead to increments in body 

weight through enhancement of fat-free mass (Wahlqvist & Hills, 1994). As explained 

earlier, with a weight reduction phase of eight weeks, increased muscle mass, as a result of 

increased exercise involvement, may have masked the weight loss attempts in the CBT+EX 

group. In summary, the results of the present study show that cognitive-behavioural 

treatment appears to be a successful method for producing small, but significant weight loss 

in obese adults. Whilst these findings are promising, future research is encouraged that 

incorporates measurement of body composition to detect adaptations in fat and fat-free 

body mass. One such technique may be to implement dual energy x-ray absorptiometry 

(DXA), which provides accurate measurement of body composition (Norcross & Van Loan, 

2004). Furthermore, in light of the limited period of weight loss in this investigation, it is 

also important in future to examine whether CBT and/or CBT+EX programmes may lead to 

greater weight loss when conducted over longer intervention periods. 

The hypothesis that improvements in cardiovascular fitness would result from 

participation in the exercise program was also confirmed. However, only a small subset of 

participants agreed to participate in the repeated fitness testing, and results should therefore 
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be treated with caution. The changes in cardiovascular fitness were comparatively small and 

still translated to poor to below average fitness at post-test. Alternatively, it is possible that 

the intensity of the exercise program was not sufficient to produce substantial changes in 

cardiovascular fitness. It is also possible that learning effects of the repeated treadmill 

testing (Tonino & Driscoll, 1988) may have influenced the results. In future, it may be 

worthwhile to provide familiarisation sessions before maximal exercise testing to rule out 

learning effects.  

It was further hypothesised that all participants who received treatment would report 

significant improvements in PSC perceptions following participation in the 12-week weight 

management program. Indeed, although overall weight loss in this study was comparatively 

small, all participants that received treatment did display improved perceptions for selected 

dimensions of PSC (i.e., perceived being Physically Active, Coordination, Appearance, 

Flexibility, Sports Competence, Endurance, and a trend toward improvement also emerged 

for Global Physical Self-Concept). Not only do these findings provide support for the a-

priori hypothesis, they also substantiate the increasing body of literature that supports the 

notion that weight management treatments may be responsible for strengthening 

individuals‟ self-concept (Annesi & Unruh, 2008; Shaw et al., 2000). Furthermore, analysis 

showed that participants assigned to the CBT plus exercise condition exhibited greater 

improvements on a range of physical self-perception subscales compared to the CBT-only 

group (perceived Coordination, Appearance, and trend for Physical Self-Concept). In 

addition, not only did exercisers improve to a greater extent on selected aspects of PSC, 

they also experienced improvements on a number of additional dimensions of PSC (i.e., 

perceived Endurance, Sports Competence, Flexibility, and perceived as Physically Active), 

that were not apparent for participants in the CBT-only condition. These findings provide 

robust support for the hypothesis that a weight-loss regime that specifically encourages 

exercise involvement results in substantial PSC benefits.  

Furthermore, in this study, treatment participants improved substantially in Global Self-

Esteem through involvement in the weight loss program. Moreover, participants who 

combined regular exercise with the cognitive-behavioural intervention exhibited greater 

improvements in self-esteem compared to their peers in the CBT-only group. As a result, 

these findings contribute to the growing body of literature showing positive effects of 

exercise on psychological well-being (Alfermann & Stoll, 2000; Anderson et al., 2006; 

Aşçi, 2003; Blaine et al., 2007; Fox, 2000; McAuley et al., 1997; A. H. Taylor & Fox, 

2005). They also corroborate theoretical frameworks of the association between exercise 

involvement and self-esteem (Sonstroem, Harlow, & Josephs, 1994; Sonstroem & Morgan, 
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1989). Given the importance of self-esteem as a stress buffer and mental health resource (S. 

E. Taylor & Stanton, 2007) this association has important practical implications. 

Collectively, these findings not only show that exercise may play a substantive role in 

shaping positive overall perceptions of well-being, but they also support the notion that PA 

may yield a number of perceived (e.g., perceived Coordination, Flexibility, Endurance) and 

actual (e.g., weight management) physical benefits. Despite this, the specific mechanisms 

underlying the effects of exercise in relation to physical self-perceptions are still unclear. 

Aspects of physical status, such as fitness, fat mass or weight, have been proven to impact 

on mental well-being (e.g., Annesi, 2000; A. H. Taylor, 2000), but the existing literature is 

inconclusive regarding causal factors (A. H. Taylor & Fox, 2005). For example, previous 

research has demonstrated improvements in psychological well-being arising independently 

of any changes in one‟s physical fitness (Biddle, 2000; A. H. Taylor, 2000). Interestingly, 

this corresponds with findings in the current study, whereby weight loss changed similarly 

in both treatment conditions, but physical fitness only improved in the exercise condition, 

and exercisers showed greater enhancement in various physical self-perceptions, such as 

Flexibility and Coordination. Future research should therefore investigate the connection 

between improvements in physical ability (e.g., strength, endurance) and perceived ability 

(e.g., PSC). 

With respect to SPA, inspection of means suggested a tendency toward decreased 

physique anxiety over time within the two treatment groups. Inspection of means also 

suggested that SPA values remained comparatively stable in the NT control group. 

However, no group or interaction effects emerged for the SPA measure suggesting that the 

improvements on the level of anxiety about one‟s body being evaluated negatively by others 

could not be attributed to participation in the weight management program. Therefore, the 

hypothesis that involvement in a weight management program will lead to decline in SPA 

scores in the treatment groups compared to the NT control group was not confirmed. 

Although unexpected, this is consistent with the existing body of literature that has failed to 

provide convincing evidence that SPA may be alleviated by weight loss (McAuley, Bane, 

Rudolph et al., 1995). Research indicates that SPA is relatively high amongst overweight 

and obese individuals (Hausenblas & Fallon, 2006; Teakle, 2006; Treasure et al., 1998). 

However, no research has found that weight loss is associated with decreasing levels of 

SPA, even in the face of relatively large decreases in weight (Gardner & Hausenblas, 2002; 

Teakle, 2006). Furthermore, exercise involvement did not lead to significantly lower levels 

of SPA either. These findings are in direct contrast to previous literature (McAuley, Bane, 

Rudolph et al., 1995; Zillmann, Grove, Bishop et al., 2005) and suggest, somewhat 

unexpectedly, that SPA was not associated with exercise involvement in obese individuals. 



CHAPTER IV: STUDY 3 

101 

It may be that SPA is not sensitive enough to reflect changes after a short period of time, 

such as 3 months in the current study. Alternatively, it is possible that the comparatively 

small weight loss in this research or the duration/intensity of exercise were not sufficient to 

contribute to lower levels of SPA. Further research should involve programs designed 

specifically to target physique anxiety along with weight loss as part of a behavioural 

treatment program. For instance, individuals may be taught specific techniques that are 

designed to control and alleviate concerns about their physique (e.g., relaxation training, 

cognitive restructuring). Given that adverse levels of SPA may lead to low exercise 

participation in some people (Lantz & Hardy, 1997), this would appear particularly 

worthwhile for overweight or obese individuals. Indeed, successful management of SPA 

within a weight management program may boost exercise motivation in obese individuals, 

and therefore serve to support weight loss and successful weight maintenance.  

In terms of total minutes spent exercising, and specifically in relation to vigorous-

intensity activity levels, the CBT+EX group reported significant increases from baseline to 

post-intervention. Although the exercisers by definition would be expected to increase their 

overall activity (solely by taking part in the intervention), the reported increase in vigorous-

intensity activity was somewhat surprising, as the structured exercise program in which they 

participated was of moderate intensity only. In explaining this finding, it is very likely 

however, that this group of middle-aged, obese participants, who engaged in relatively little 

activity before joining this intervention, may have perceived moderate-intensity exercise as 

very strenuous, and therefore rated their efforts as vigorous intensity. Interestingly, no 

significant differences in moderate activity or walking were detected within the group after 

the weight management period. However, as stated, it is possible that exercisers 

overestimated their vigorous-intensity activity, and consequently underestimated their in 

involvement in moderate-intensity activity.  

The benefits of regular and maintained exercise involvement are widely acknowledged. 

Nevertheless, there are obstacles in terms of persuading obese people to participate in 

exercise programs (Saris & van Baak, 1994), such as feelings of discomfort or awkwardness 

when attending public gyms. Furthermore, the lower rates of engagement in, and adherence 

to PA commonly found among overweight adults (compared to their normal-weight 

counterparts) might be due to the perception of exercise programmes as laborious and 

highly demanding, particularly when intensity is prescribed instead of self-selected 

(Ekkekakis & Lind, 2005). Indeed, the data in the present study support this notion. 

Specifically, results showed that participants in the exercise group reported significantly 

greater levels of vigorous activity from baseline to post-intervention. However, this 

vigorous activity may in reality have been activity of moderate intensity, demonstrating that 
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participants' perceptions of the actual activity may have been distorted. Nonetheless, the 

program employed in this study suggests that placing obese individuals in an exercise 

environment that is non-threatening and comfortable may encourage them to participate in a 

structured exercise program and may also engender benefits on various dimensions of self-

concept. In future, implementing the same procedures as used in the present study, such as 

ensuring small group sizes (4-5 people) and continuous supervision by a health 

professional, may assist obese exercisers in feeling more at ease and confident with exercise 

involvement. 

Limitations 

One possible limitation of this study relates to the design of the cognitive-behavioural 

treatment program. Specifically, the treatment focused on both weight reduction and weight 

maintenance, with participants attempting to reduce weight during the first 8 weeks of the 

program, and maintain that weight loss over the last four weeks of the intervention. Overall 

weight loss in the study was relatively small, and it is possible that this could be a result of 

the short weight reduction period. The CBT regime utilised in this study was based on an 

existing program that was originally designed to be implemented over a much longer period 

of time (44 weeks; Z. Cooper & Fairburn, 2001). Extending the weight loss phase, similar 

to previous research (Curioni & Lourenco, 2005; Franz et al., 2007) would likely have 

produced further weight reduction, and may have enabled the emergence of a significant 

effect for measures such as SPA. A further limitation may be the study design. Full 

randomisation of all research group allocation, as well as the inclusion of an exercise only 

group could strengthen the research design and associated outcomes. In addition, could  

Self-reported measurements of PA have also been criticised previously, as PA levels may 

be over-reported due to social desirability (Kristiansen & Harding, 1984; Rzewnickia, 

Vanden Auweele, & De Bourdeaudhuij, 2003). Furthermore, a recall measure such as the 

one used in this investigation is highly dependant on participants‟ ability to accurately 

remember their involvement in PA over a given period. One way to minimize this may be to 

employ a 24-hour instead of a 7-day recall instrument (Schaller et al., 2005). Nonetheless, 

despite these limitations, the employment of self-report measures is practical in studies such 

as this one due to its high face validity and economy (Haskell & Kiernan, 2000).  

 



CHAPTER IV: STUDY 3 

103 

Conclusions 

Results from this longitudinal study highlight a number of self-perception benefits for 

obese adults as a result of participation in a structured weight management program. 

Despite evidence of only small to moderate amounts of weight loss, involvement in a CBT 

weight loss program strengthened individuals physical self-perceptions. Furthermore, 

engaging in a structured exercise program in addition to behavioural treatment led to 

improvements in physical self-perceptions to a greater magnitude, and across additional 

self-concept dimensions. Therefore, it can be concluded that exercise involvement in 

conjunction with involvement in a behavioural weight loss program results in more benefits 

for physiological and psychological well-being than behavioural weight loss treatment 

alone. Given that overweight and obese people often suffer from a poor self-concept and 

low self-esteem, and bearing in mind that exercise has been shown to improve self-concept, 

involvement in PA should form a key aspect of weight management programs to (a) 

increase energy expenditure, thus supporting weight loss, and (b) improve psychological 

well-being.  
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Chapter V  

Summary, Implications & Future Directions 

The central aim of this research was to examine the associations between involvement 

in PA, physical status, and physical self-perceptions across different populations. Despite 

the evidence demonstrating the positive effects of PA on mental and physical well-being, 

our society has become progressively more sedentary. Consequently, obesity has increased 

continuously in recent decades and is now considered a major public health threat around 

the globe. In the present thesis, three studies were undertaken with the aim of investigating 

various types of physical self-perceptions in relation to both physical status and exercise 

behaviour.  

Retrospective cross-sectional designs were employed in STUDY 1 and STUDY 2 

investigating the links between PA, body-status and theoretically-derived physical self-

perceptions in adolescent and adult samples. Building on the findings of the initial studies, 

STUDY 3 was designed to examine the dynamic nature of physical self-perceptions over time 

when examined in connection with interventions designed to increase activity and to lose 

weight. The following section first summarises the unique contribution made by each 

investigation, before considering the overall implications and directions for future research 

emerging out of these results.  

Summary: Study 1 

Overall, STUDY 1 revealed that PA engagement was not associated with physical status. 

That is, neither BMI nor waist circumference (WC) were related to adolescent‟s exercise 

involvement. However, SPA was shown to be associated with physical status and PA levels 

in adolescents, whereby higher levels of physique anxiety were associated with greater BMI 

and WC scores, as well as being significantly related to lowered exercise involvement. 

Moreover, a gender effect emerged, whereby males were significantly more active and 

reported lower SPA perceptions than females. However, although existing research 

suggested SPA may be influenced by one‟s age; analyses revealed that in this instance, age 

did not influence levels of SPA, nor levels of engagement in PA. In summary, findings in 

STUDY 1 indicated that the higher an adolescent‟s BMI, the greater the fear of being 

evaluated negatively by peers, and the less he or she participated in PA and exercise. These 

findings support the notion that subjective body-related factors, such as one‟s concern over 

physical evaluations may be closely associated with involvement in PA among adolescents.  
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Summary: Study 2 

With the intention of extending the findings from STUDY 1, and also with the aim of 

further investigating the role of physical self-perceptions in relation to physical status and 

activity levels, STUDY 2 focused on an adult population, incorporating a higher percentage 

of overweight and obese adults. Furthermore, the range of physical self-perception 

measures was extended to include a multidimensional assessment of PSC, and a global self-

esteem measure in addition to SPA perceptions. 

Similar to the results in STUDY 1, PA levels were again not directly linked with 

physical status in adults. However, further evidence emerged for the association between 

physical self-perceptions and exercise behaviours, again providing evidence of an indirect 

link between physical status and activity levels (this time in an adult population). Multiple 

domains of PSC were associated with physical status and PA levels in adults, whereby 

higher BMI scores were associated with maladaptive PSC perceptions, as well as lower 

exercise participation. However, the established connections between SPA, BMI and 

exercise that were apparent in the first investigation were not replicated in STUDY 2. Results 

again revealed gender differences with males significantly more active than females and 

also exhibiting more positive PSC perceptions as well as scoring significantly lower on 

SPA. Older adults scored significantly lower on several domains of PSC, including self-

esteem. However, no age effect was detected with regards to SPA levels or amount of PA. 

Furthermore, engagement in exercise was not mediated by BMI; however, overweight and 

obese individuals scored significantly lower on nearly all sub-dimensions of PSC, and also 

experienced higher levels of SPA compared to normal weight adults. As a secondary 

purpose, this study provided evidence regarding the reliability of the German PSDQ 

instrument, and a revised German version of the SPA scale. With particular reference to the 

future study of physical self-perceptions, these scales hold promise in terms of fostering a 

greater understanding of the factors that underpin exercise adoption and maintenance in 

German adults. 

Congruent Findings: Study 1 & Study 2 

Taken together, Studies 1 and 2 contributed valuable knowledge regarding the 

association between physical status, PSC and PA engagement. Particularly noteworthy are 

congruent findings across the adolescent and adult populations. First, in both cases no direct 

connection between physical status and PA involvement was evident. At first glance, this 

was somewhat unexpected, however it does confirm previous research (Ekelund et al., 

2001; Raustorp et al., 2004), in which no association could be detected between BMI and 
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exercise participation. However, in both studies, physical self-perceptions (i.e., SPA and/or 

PSC) provided a possible indirect mechanism by which body status and PA behaviour may 

be related to one another. This result is consistent with prior findings in which body 

composition was found to exert an influence on self-concept and SPA  in both adults and 

adolescents (e.g., Eklund & Crawford, 1994; Shaw et al., 2000). Second, as highlighted in 

prior studies (e.g., ASC, 2006; Biddle & Wang, 2003) males were more active than females 

in both the adolescent and the adult sample. It has been shown previously that PA habits in 

younger years may carry over into adulthood which again highlights the importance of 

keeping our children active, in particular girls (Riddoch et al., 2004). Third, despite research 

evidence to the contrary (e.g., Kahn et al., 2008), both studies did not reveal any differences 

in activity levels between younger and older teenagers, or younger and older adults. Fourth, 

it was further confirmed that across the life span, SPA seems to be higher in females than in 

males, in line with extant self-perception literature (e.g., Hausenblas, Brewer, & Van 

Raalte, 2004; Kowalski, Mack, Crocker, Niefer, & Fleming, 2006). Finally, the first two 

studies within this thesis sustained the common notion that SPA is higher in overweight and 

obese adults when compared to their normal-weight peers (Gardner & Hausenblas, 2002), 

however, SPA was not related to physical status in adolescents. 

Summary: Study 3 

Results from STUDY 1 and 2 suggested that overweight and obese individuals may be 

particularly affected by maladaptive physical self-perceptions compared to their normal-

weight peers. Given the importance of self-perceptions in the BMI-PA relationship (as 

evident in Studies 1 and 2) an intervention-based investigation was subsequently designed, 

which sought to examine how weight loss and engagement in PA influenced changes in 

physical self-perceptions and self-esteem according to three different intervention 

conditions, namely (1) cognitive-behavioural therapy only, (2) cognitive-behavioural 

therapy plus exercise, and (3) a non-treatment control group. Results revealed that the 

weight-loss intervention was effective, leading to small, but significant weight reduction in 

both treatment groups. Furthermore, involvement in the CBT program resulted in 

significant improvements in physical self-perceptions within both treatment conditions 

when compared to the non-treatment control group. However, cognitive-behavioural 

therapy coupled with exercise led to greater improvements in several dimensions of PSC 

when compared with CBT alone. In addition, self-esteem improved significantly in the CBT 

plus exercise condition. Trends in the same direction were noted in the CBT-only group, but 

these changes did not reach significance.  
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In summary, results from this longitudinal study revealed that members of both 

treatment groups were able to significantly reduce their weight and improve multiple 

aspects of their PSC. Importantly however, results of STUDY 3 showed that involvement in a 

behavioural weight loss program combined with a structured exercise program yielded the 

most beneficial effects in terms of strengthening PSC and improving global self-esteem. 

General Discussion 

Theoretical Considerations 

Several findings reported in this thesis confirmed and further supported existing 

knowledge on the association between physical self-perceptions, self-esteem, physical 

status and PA behaviour. In addition, a variety of unique findings emerged from the current 

research, which are discussed below. 

As reported previously, and congruent with prior research, overall involvement in PA 

was low in the adolescent sample (e.g., Amisola & Jacobson, 2003; Riddoch et al., 2004), 

with girls being even less physically active than boys (Biddle & Wang, 2003; Kimm et al., 

2000). Several reports have also documented general tendency for declining involvement in 

PA as a function of age during adolescence (Chakravarthy & Booth, 2003; Riddoch et al., 

2004). However, data obtained in this investigation revealed no differences in overall 

activity levels when comparing younger with older teenagers. Also noteworthy was the 

finding that an inverse relationship between involvement in activity and levels of SPA was 

most pronounced for boys. Clearly, further research is warranted that examines the 

moderating influences (e.g., gender) that shape one‟s behavioural reactions (i.e., 

engagement or disengagement) in response to high SPA.  

Another unanticipated finding emerged with respect to the age-related changes in SPA 

levels. Previous research (Harter, 1999; Monsma et al., 2006) suggests that physique 

anxiety may increase during adolescence due to rapid changes in body features (e.g., 

increased body fat). However, STUDY 1 found no discernable difference in SPA levels 

comparing younger (12-13 years) with older teenagers (14-15 years), though it must be 

acknowledged that the difference in ages was small and a wider age gap may have provided 

evidence of such a trend. In a similar vein, SPA has also been generally found to decrease 

with age in adults (Gardner & Hausenblas, 2002). Despite this, STUDY 2 could not confirm 

an age effect in the adult sample, and although the mechanisms that underlie this finding are 

unclear at present, future research is encouraged that explores the unique ways in which 

SPA concerns may fluctuate across the life span as one deals with changing self-

presentational issues. 



CHAPTER V: SUMMARY, IMPLICATIONS & RECOMMENDATIONS 

108 

Although age effects were not apparent for SPA, analyses in the present thesis revealed 

that PSC perceptions did differ according to one‟s age, which has not been shown in 

previous studies (Aşçi, 2002; Marsh, 1998). More specifically, older participants in STUDY 

2 reported significantly lower scores on several PSC dimensions. Although older 

individuals in this study did engage in similar amounts of PA as their younger peers, results 

showed that they tended to engage primarily in low-intensity activity (i.e., walking), which 

may not require levels of exertion sufficient to maintain or enhance the perception that one 

is competent in certain physical areas (e.g. endurance capacity, sports competence, etc.).  

Results of STUDY 3 revealed that involvement in the behavioural weight loss program 

combined with a structured exercise program generated significant improvements in global 

self-esteem. On the other hand, weight loss via CBT alone had less of an impact on self-

esteem. This supports the notion that exercise involvement enhances people‟s self-esteem 

(Sonstroem et al., 1994; Sonstroem & Morgan, 1989), and is an important finding because 

of self-esteem is closely associated with general psychological well-being (S. E. Taylor & 

Stanton, 2007). Therefore, it is crucial to encourage overweight and obese individuals to 

engage in PA to benefit from enhanced physical, as well as psychological health. 

BMI scores typically represent the standard (and most common) method for assessing 

physical characteristics, however the first study reported within this thesis provided 

evidence that waist circumference measurements may represent an efficient alternative. 

Specifically, although waist circumference measurements did not correlate directly with PA 

involvement, this physical indicator was shown to correlate significantly with SPA. Bearing 

this in mind, and subject to confirmation in future research, waist circumference may prove 

to be an important physical status indicator that could be used alongside (or instead of) BMI 

in studies of PA and physical self-perception. Indeed, it could argued that WC may be the 

preferred measure in such studies, as self-perception measures have been shown to correlate 

higher with WC than BMI in studies assessing self-perceptions after involvement in 

exercise interventions (e.g., A. H. Taylor & Fox, 2005).  

According to extant literature, overweight and obese individuals tend to exercise less 

than normal-weight persons (Tudor-Locke et al., 2001; Williams, 2005). Interestingly 

however, and contrary to prior research (Schaller et al., 2005), overweight and obese adults 

in STUDY 2 did reach PA goals recommended by major public health institutions (WHO, 

2008a). Nevertheless, they did not accomplish sufficient PA levels suggested for weight 

loss. Although it is entirely plausible that larger individuals over-reported their PA 

engagement, this nonetheless is an encouraging finding as it suggests that interventions may 

be designed with the goal of encouraging more engagement in exercise among these 

individuals will not necessarily met with resistance. 
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Contrary to prior research (e.g., Franz et al., 2007) involvement in exercise did not lead 

to greater weight loss in the CBT weight management program in STUDY 3, despite 

exercisers reporting significantly increased activity levels. This may be attributed to the 

current design of the project, which incorporated a relatively short weight loss phase. It is 

possible that the benefits of exercise as part of a weight management program only become 

apparent in interventions that are designed to last for longer periods (e.g., 6 months or 

more). Furthermore, fat-free-mass-preserving effects of exercise may outweigh weight loss 

in the short-term.  

Design Strengths 

Collectively, the studies reported within this thesis contain a number of noteworthy 

strengths. To date, no known peer-reviewed study has investigated the social physique 

anxiety construct within a German sample. Bearing this in mind, the German SPA scale that 

was developed as part of this research programme has the potential for providing enhanced 

understanding of the relationship between PA and physical self-perceptions within 

Germany and other German-speaking countries.  

Similarly, existing research that has employed the German version of the PSDQ is 

sparse, and in addition, the limited published reports in this area have focussed mainly on 

adolescents and young adults. This thesis therefore represents a distinct advancement in 

terms of contributing unique knowledge regarding the multidimensional nature of PSC 

within German adults, both normal weight as well as overweight/obese. Moreover, given 

that earlier research in this area has tended to either (a) adopt unidimensional operational 

definitions of PSC (Sonstroem, 1997b), or (b) has measured multidimensional perceptions 

using the Physical Self-Perception Profile (PSPP, Fox & Corbin, 1989) this thesis provides 

additional evidence that the German version of PSDQ is a reliable instrument in terms of 

measuring self-perceptions in the exercise psychology domain.  

Previous research on the nature of social physique anxiety has focused predominantly 

upon adolescent and student or athlete populations. In light of this, the inclusion of 

participants from the general community increases the likelihood that the findings of these 

studies may hold “real-world” implications. Furthermore, only a limited number of research 

projects have investigated SPA perceptions specifically in overweight or obese individuals, 

with even fewer studies utilizing longitudinal research designs in order to track changes in 

physique anxiety levels over time. Consequently, the intervention-based findings reported 

in STUDY 3, as well as the cross-sectional approaches in studies 1 and 2 contribute further 

insight into the nature of SPA across various populations, not only in terms of physical 

status (e.g., normal weight and overweight) but also with regard to age (e.g., adolescents 
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and adults). The study also benefited from the continuous assessment of psychological 

factors (on 5 different occasions) throughout STUDY 3 compared to a simple pre-post design 

as this allowed for close monitoring of changes in SPA and PSC across all study groups. 

Finally, bearing in mind the subjective (e.g., self-esteem) and objective (i.e., weight 

loss) benefits that emerged out of the findings in STUDY 3, it is worth highlighting the 

specific components of the weight management intervention that may have brought about 

these changes. Specifically, participants were provided with a free, 12-week supervised 

exercise program consisting of small groups and enabling close assistance and supervision 

of all participants. In addition, session times were flexible and could be rescheduled 

according to participants‟ needs. Exercise sessions were conducted in a gym environment, 

which was tailored specifically for middle-aged or older exercisers (e.g., classical 

background music), with clients normally wearing full-length sports attire (long trousers, t-

shirts) rather than tighter-fitting workout gear. Although some of these components may not 

be possible in real-world settings (e.g., free classes), it may be worthwhile in future, where 

possible, to incorporate these features into adult exercise regimes, in order to reduce self-

consciousness and facilitate physical and psychological benefits.  

Implications & Future Directions 

Applied Implications 

Aside from the conceptual contributions of these findings, collectively the studies 

reported within this thesis have a number of practical implications for those looking to 

promote and maintain either their own or others‟, physical and mental health. 

Recommendations for exercise involvement have been provided in abundance over recent 

decades (WHO, 2004), and, given that exercise involvement was connected to PSC and 

self-esteem (across a wide range of ages) in this thesis, the importance of exercise in 

developing and strengthening mental health was enforced.  

At the same time, the results of these studies once more highlighted that adolescents do 

not engage in sufficient amounts of exercise. Given the vast evidence of the positive effects 

of exercise on physical health (e.g., protective properties against major health threats such 

as CVD or Type-2 diabetes) and mental well-being (e.g., increasing self-esteem, 

strengthening PSC), strategies must be developed to encourage youngsters to become and 

stay more active. This is particularly important in light of the fact that inactivity in 

childhood may predispose individuals to remain sedentary in their subsequent adult years 

(Okely et al., 2001; Perkins et al., 2004). Drawing from the finding that female and 

overweight youngsters suffered from higher levels of SPA and lower levels of exercise 
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engagement, exercise programs should be developed that particularly target these two 

groups (i.e., female adolescents and overweight youngsters) when attempting to increase 

involvement in activity. Keeping in mind that the type of social situations individuals find 

themselves in, as well as both, the direct and indirect messages they receive from peers, 

parents, and the media influence adolescents‟ perceptions of themselves, strategies for 

encouraging activity among adolescents might include: (a) Providing friendly, non-

judgemental exercise settings free from normative comparison and stressors to avoid 

inducing high levels of social physique anxiety, and/or (b) Forming exercise groups based 

on physical similarities (e.g., all female, all overweight, all socially anxious, etc.) so that 

self-awareness (and self-consciousness) may be reduced. In addition, friends and parents 

should be encouraged to provide supportive, consistent appearance- and ability-related 

messages, with the purpose of alleviating social physique anxiety perceptions in 

adolescents. Education professionals, policy makers and health professionals need to work 

closely together to promote PA in children and adolescents, not only within the school 

environment but in extra-curricular contexts as well.  

Major health organisations such as the WHO (WHO, 2003) or the Heart Foundation 

(National Heart Foundation of Australia, 2007) are continuously attempting to raise public 

awareness of the role of PA as an essential factor in reducing obesity and major diseases as 

well as enhancing mental health. Regular exercise involvement has the potential to provide 

vast savings in the public health sector through improved physical and psychological well-

being and the reduced risk of morbidity. Bearing in mind the results presented in STUDY 3, 

funding the development and implementation of structured exercise programs should 

become a priority of governments around the globe. Similarly, these findings should be of 

note to general practitioners, who are involved in current and future public health initiatives, 

as it may enable them to take an active role in supporting their patients to firstly take up 

exercise und to secondly make the right exercise choices. Doctors, however, need more 

support and instruction from exercise professionals regarding the exercise mode, frequency, 

facilities and settings suitable for different age groups or medical conditions among their 

patients. More collaboration is encouraged between health professionals (e.g., GP‟s, 

hospitals, and counsellors) and exercise facilities (e.g., Rehabilitation Clinics like the one in 

STUDY 3). Although there are many medical practices specialising in major diseases such as 

asthma or diabetes, a much smaller number specialise on obesity or exercise. Guidelines 

about safe, effective, and feasible (in terms of time schedule, distance to work or home) 

exercise classes and weight management programs, including weight loss medication need 

to be designed and distributed to general practitioners.  
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This current research has shown that cognitive-behavioural interventions offer an 

effective way to lose weight as well as enhance PSC and self-esteem. The permanent 

change of sedentary, unhealthy habits seems to be the only effective way to a healthy 

lifestyle. Consequently, there is an obvious need to provide behavioural treatment programs 

(such as that documented in STUDY 3) that tackle unhealthy eating habits, motivate people to 

be more active, and focus on improving patients‟ mental health. For example, given the 

evidence emerging from this study and previous research that physical self-perceptions and 

self-esteem are associated with exercise involvement, CBT programs should incorporate 

techniques that specifically address physical self-perceptions and feelings of self-worth. 

Understanding the implications of PSC and physical self-perceptions as a theoretical 

framework from which to guide future empirical research is imperative for continued 

research into exercise involvement among overweight and obese individuals. Again, to do 

so, it is crucial to establish and maintain interdisciplinary communication. The effectiveness 

of services provided by health and education professionals (doctors, nurses, teachers etc), 

and exercise physiologists, will be enhanced by the involve psychologists for the 

management of distorted self-perceptions (e.g., low self-concept, low self-esteem, high 

SPA) and associated negative exercise initiation or exercise adherence. 

When seeking to initiate and maintain PA habits, an important consideration is the 

provision of an environment in which individuals feel at ease, and are motivated to exercise. 

Optimal exercise settings, including facilities, instruction, climate, challenge and providing 

a choice of activities that people enjoy will provide more incentive to exercise. For 

example, individuals who score high on social physique anxiety, in particular females or 

obese people, are very likely to feel uncomfortable in commercial gym settings, were they 

are likely to be surrounded by young, fit, strong and healthy individuals in tight fitting 

sports uniforms. Therefore, by considering the above factors, such as providing separate 

exercise classes for overweight or obese people, rewarding effort and attendance, and 

setting manageable short-term goals, it may be possible to make those that are highly 

anxious more comfortable in their surroundings. The underlying message is that, instead of 

simply suggesting “You should exercise more”, the current findings underscore the 

importance of specifying improvements in physical self-perceptions (e.g., SPA, PSC) and 

feelings of self-worth as viable and achievable outcomes from PA involvement. In 

summary, habitual exercise is a key contributor an individuals‟ physical and mental health. 

To promote and enable maximum benefit for physical and psychological well-being, 

exercise should be encouraged as a life-long, habitual activity rather than a short-term, 

quick fix. 
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Future Directions & Study Design Considerations 

Notwithstanding the contribution of this thesis to the understanding of relationships 

between PA involvement, physical status and PSC, many questions remain unanswered. 

These questions are worthy of future study, and some directions for future research are 

outlined below. 

Physical Activity  

(1) An interesting avenue for future research would be to explore the role that exercise 

motivation may play in the relationship between PA, physical status and self-perceptions. 

Several studies have investigated exercise motives across various populations, for example 

adolescents (Biddle & Wang, 2003; Ingledew & Sullivan, 2002; Sabiston & Crocker, 2005), 

obese individuals (Gardner & Hausenblas, 2004; McAuley, Bane, & Mihalko, 1995), and 

adults (Berry & Howe, 2004; Eklund & Crawford, 1994). In general, these studies have 

found that self-perceptions and self-esteem are influential factors in exercise motivation. 

Examination of exercise motives alongside the variables studied here may provide further 

insight into the cognitive processes that contribute to exercise engagement and the 

outcomes obtained.  

(2) A second future line of enquiry relates to the investigation of the Exercise and Self-

Esteem Model (EXSEM, Sonstroem & Morgan, 1989) in overweight or obese individuals. 

In simple terms, EXSEM focuses on how the effects of PA on perceptions of physical 

competence feed into one‟s global self-esteem. It proposes that improvements in self-

efficacy beliefs across specific exercise activities may generalise to a broader perceived 

physical competence, which in turn is associated with global self-esteem. At present, only a 

few studies have used this model as a theoretical framework to examine the self-esteem-

activity relationship within overweight populations. Future research could investigate for 

example, how confidence in one‟s ability (i.e., self-efficacy) to perform different exercise 

tasks is associated with multidimensional self-concept measures, physical competence and 

global self-esteem.  

(3) The exercise program employed in STUDY 3 incorporated a combination of aerobic, 

resistance and stretching exercises, which did not lead to significant improvement in SPA or 

perceptions of strength. Although it is widely accepted that PA is beneficial for physical and 

mental health, the varying extent to which different types of exercise (e.g., aerobic vs. 

resistance) may influence psychological health and/or weight loss is not entirely clear. For 

example, one of the few intervention studies that reported changes in SPA following 

exercise engagement in overweight women incorporated a resistance exercise regime (Shaw 
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et al., 2000). Therefore, research is encouraged that compares the effects of different forms 

of exercise (e.g., aerobic vs. resistance, group vs. individual) on different populations 

(adolescents, overweight, older people, females) to investigate possible effects on SPA and 

perceptions of physical abilities. 

(4) Throughout the studies that constitute this thesis, PA levels have been assessed 

using the IPAQ. A recall measure such as the IPAQ is highly dependent on participants‟ 

ability to accurately remember their involvement in PA over a given period. One approach 

to minimize this in future may be to employ a shorter recall period, such as 24-hours as 

opposed to 7-days (Schaller et al., 2005). Furthermore, the IPAQ does not take into account 

the effect that seasonal variations in activity or unusual circumstances (e.g., injury, illness, 

family events) may have in moderating exercise involvement. On a broader level, self-

reported measurements have additionally been criticised as they may be subject to over-

reporting as a result of greater perceived effort (e.g. in older or obese participants) or to 

social desirability (Kristiansen & Harding, 1984; Rzewnickia et al., 2003). Bearing this in 

mind, future investigations are encouraged that utilise accurate, objective measures of 

activity levels, such as accelerometers or pedometers.  

(5) Furthermore, the current research did not find a direct link between physical status 

and involvement in PA in STUDY 1 or STUDY 2. This adds to a somewhat confusing body of 

literature that, on the one hand, provides support for the existence of an inverse relationship 

between BMI and PA (Tudor-Locke et al., 2001; Williams, 2005), but, on the other hand 

fails to find evidence for an association between these two (Ekelund et al., 2001; 

Hemmingsson & Ekelund, 2007). This relationship therefore needs further investigation, 

perhaps using objective PA measures (see above), and also aiming to include more 

overweight and obese individuals in the research to capture a wider range of body status 

classifications. 

Physical Status 

(1) The first suggestion relating to physical status stems from limitations regarding the 

measurement of these factors in this thesis. Specifically, within STUDY 2 BMI was 

calculated from self-report measures of height and weight, and it is possible that this may be 

distorted due to overestimation of height along with underestimation of weight (Rütten, 

Ziemainz et al., 2003). In addition, in STUDY 3 weight change was assessed using domestic 

scales only. Future research is encouraged that incorporates measurement of body 

composition and measurements of adaptations in fat and fat-free body mass. One such 

technique may be to implement dual energy x-ray absorptiometry (DXA), which provides 

accurate information on body composition.  
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(2) As highlighted within STUDY 3, the weight-reduction phase of the intervention was 

relatively short, and therefore, extending the weight loss phase in future research would 

likely produce further weight reduction, and may produce both enhanced mental health 

benefits as well as greater fitness changes. It is important in future to examine whether CBT 

and/or CBT+EX programmes may lead to greater weight loss when conducted over longer 

intervention periods. Additionally, it would be worthwhile to explore the effects of longer-

term programmes on participant attrition (i.e., to what extent people will remain in various 

interventions), with the goal of developing sustainable, empirically-supported exercise and 

weight loss programmes. 

(3) A high withdrawal rate was observed in the fitness assessment for aerobic capacity 

changes in STUDY 3. Various studies have reported utilising treadmill fitness tests based on 

the modified Bruce protocol (e.g., Fielding, Frontera, Hughes, Fisher, & Evans, 1997), but 

participants in this study seemed to feel uncomfortable with this protocol and the test 

requirements (e.g., ventilation measurements). Further research should consider using 

equally reliable fitness tests that may be perceived as less threatening, such as the Astrand 

6-minute sub-maximal cycle ergo meter protocol (Astrand & Rodahl, 1977). Furthermore, 

future testing for aerobic capacity should incorporate pre-test familiarisation sessions to 

enable participants to become acquainted with the testing procedures and settings, in order 

to avoid learning effects and reduce withdrawal rates.  

(4) A theme, which pervades this thesis, is that it is important not only to promote 

engagement in activity, but also to understand the factors that may lead to the maintenance 

of exercise involvement. Bearing this in mind, future research would be encouraged that 

builds on the design used within STUDY 3, and incorporates longer-term follow-up 

measurements of weight, fitness, PA levels, self-perceptions and self-esteem. This would 

be particularly worthwhile in order to investigate whether the benefits of weight 

management programs are constant over time, as well as understanding some of the post-

treatment risks for relapse in weight and exercise behaviours (Elfhag & Rossner, 2005). 

(5) This study primarily focussed on perceived physical self-perceptions, across various 

sub-domains including coordination, flexibility, and strength. However, this does not 

account for one‟s actual physical capabilities. Findings in STUDY 3 revealed that although 

body weight changed similarly in both treatment conditions, exercisers showed greater 

enhancement in physical self-perceptions. Furthermore, STUDY 2 revealed an age effect for 

PSC, with older participants reporting lower coordination and flexibility. Therefore, future 

research is encouraged that measures the degree of concordance between individuals‟ 

actual physical abilities (e.g., endurance, strength) and their perceived capabilities across 

differing populations, (i.e., obese or older individuals, adolescents). Moreover, it would be 
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particularly interesting to determine the extent to which physical self-perceptions may 

shape the extent to which people tend to over- or under-estimate their actual capabilities. 

An additional interesting line of investigation may be to determine the extent to which 

cognitive (e.g., self-efficacy) and affective (e.g., SPA) factors may impact upon the extent 

to which one‟s subjective perceptions regarding their exercise engagement actually mirror 

objective markers of activity and fitness.  

Psychological Well-Being 

(1) It has already been suggested that one interesting avenue for further research relates 

to the role of exercise motivation and its association with self-perceptions, in particular 

SPA. The mechanisms underpinning the link between social physique anxiety and exercise 

involvement remain uncertain across various populations (e.g., adolescents, see STUDY 1, or 

adults, see STUDY 2), particularly in the obese (STUDY 3). Indeed, existing literature is 

inconclusive as to whether SPA may serve to motivate or prohibit PA engagement, with 

empirical evidence available to support both notions. Future research should be undertaken 

that attempts to investigate further how SPA influences exercise motivation, especially in 

overweight participants or adolescents. Similarly, further research is also warranted that 

examines how one‟s motivation to exercise is associated with broader self-presentational 

concerns, perhaps by employing the Self-Presentation in Exercise Questionnaire (Conroy & 

Motl, 2003; Conroy, Motl, & Hall, 2000). 

(2) In recent studies, including the current research, SPA has been found to be relatively 

resistant to change when examined in the face of weight loss or exercise involvement. In 

light of this, future research pathways could examine the efficacy of different strategies that 

seek to stimulate adaptive alterations in SPA. These include (a) providing SPA-specific 

cognitive-behavioural strategies to highly body-anxious individuals, and (b) exposing a 

homogeneous group of physique anxious participants to situations that may be perceived as 

particularly threatening (e.g., aquatic exercise activities that would require participants to 

wear bathers) in a supportive programme. Furthermore, as a general suggestion, longer 

intervention periods are encouraged, bearing in mind that short-term treatments (up to 3 

months as in STUDY 3) may not be sufficient to allow for changes in this construct. 

(3) Although the German versions of the PSDQ and SPAS revealed promising results 

regarding internal consistency within STUDY 2, future studies are clearly required in order to 

provide validity evidence for these instruments, as well as to further develop the literature 

base relating to PSC and SPA within German-speaking populations. As a result, researchers 

in these geographical areas are encouraged to explore the determinants and correlates of 

SPA using this scale, as well as to conduct further investigation of the psychometric 
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properties of this revised instrument. In conjunction with cross validating their 

psychometric properties, these instruments need to be validated for specific populations 

(e.g., adolescents, obese individuals). Longer-term, cross-cultural research may also be 

worthwhile in order to examine possible differences in physical self-perceptions and SPA. 

(4) Multidimensional, hierarchical self-concept models hypothesise that global self-

concept is influenced by various domain-specific self-concepts. These self-perceptions are 

formed through experiences with and understanding of one‟s surroundings, which are 

influenced by other people and attributions about behaviour. Along with PSC, other self-

concept domains could be investigated to further explore the mechanisms underlying global 

self-concept development and its association with exercise behaviour. Of particular 

relevance with PA patterns could be studies of relationships between PSC, social self-

concept (e.g., Berndt & Burgy, 1996), competence self-concept (e.g., Novick, Cauce, & 

Grove, 1996), and/or emotional self-concept (e.g., Marsh, Perry, Horsely, & Roche, 1995). 

(5) Another avenue for further research relates to developing a more comprehensive 

understanding of how different physical self-perceptions may emerge, both across different 

populations and across the lifespan. For example, future research may shed light on why 

there was no age effect evident for overall PA or SPA levels among adolescents in STUDY 1, 

and it may also confirm the age-related trend that did emerge for PSC in STUDY 2. In 

addition, given that evidence of gender-specific relationships emerged in STUDY 1 and 2 of 

this thesis, future research should specifically examine the physical self-perceptions of 

males are influenced by weight loss and PA participation. 

In summary, several interesting avenues for future study have emerged from the current 

thesis. Figure 6.1 summarises relationships examined in this set of studies (in green, 

indicated by a checkmark), as well as suggested future areas of investigation (in red, 

indicated by a question mark). 
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Physical Status Activity

Physical Self-
Perceptions

?

Exercise Motivation ^

Self-Perception Measures
§ Physical Self-Concept (PSDQ) ü  
§ Social Physique Anxiety (SPAS) ü 
§ Self-presentation ^
§ Body Image ^

Other domains of the self 
(social self, competence self, 

etc.)^

Physical Fitness
§ Oxygen uptake (VO2max) ü
§ Physical abilities (e.g., strength, 
coordination, flexibility, etc.) ^

Exercise Mode
§ Combination of aerobic & 
resistance exercise ü  
§ Aerobic exercise only^
§ Resistance exercise only ^

Physical Activity Measurement
§ Self-reported recall (IPAQ) ü  
§ Objective physical activity 
measures  (e.g., accelometer, 
pedometer) ^

Body Composition
§ Self-reported body 
measures (height, weight) ü  
§ Objective body measures 
(height, weight, wc)  ü 
§ DXA-scans^

? ?

?

?

?

Exercise & Self-
Esteem Model 

(EXSEM) ^ 

 

Figure 5.1 Schematic view of conducted thesis research and proposed future directions 
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Conclusions 

In conclusion, this research contributes valuable knowledge to the literature on PA 

involvement and its correlates. The studies comprising this thesis revealed that exercise was 

not directly related to physical status, but further supports the idea that involvement in PA is 

strongly related to perceptions of the physical self in both adolescents and adults. 

Furthermore, involvement in exercise in conjunction with a behavioural weight loss 

program resulted in greater benefits for physiological and psychological well-being than a 

behavioural weight loss program alone. Given that overweight and obese people often 

suffer from a poor self-concept and low self-esteem, and bearing in mind that exercise has 

been shown to strengthen both these variables, involvement in PA should form a key aspect 

of weight management programs to (a) increase energy expenditure, thus supporting weight 

loss, and (b) improve psychological well-being. Both outcomes are important for 

understanding and reversing the current trends toward increased levels of obesity and 

decreased levels of physical activity. 

 



REFERENCES 

120 

References 

Access Economics. (2006, 18 October). The economic costs of obesity [Report].   Retrieved 

March 10, 2008, from 

http://www.accesseconomics.com.au/publicationsreports/search.php?searchby=year&searchf

or=2006 

Aimar, C., & Krane, V. (2003). Motivational climate, social physique anxiety, and eating 

attitudes in adolescent female gymnasts [Abstract]. Journal of Sport & Exercise Psychology, 

25, S19. 

Ainsworth, B. E., Haskell, W. L., Whitt, M. C., Irwin, M. L., Swartz, A. M., Strath, S. J., et al. 

(2000). Compendium of Physical Activities: an update of activity codes and MET intensities. 

Medicine & Science in Sports & Exercise, 32, S498-S516. 

Alfermann, D., & Stoll, O. (2000). Effects of physical exercise on self-concept and well-being. 

International Journal of Sport Psychology, 31 47-65. 

American College of Sports Medicine [ACSM]. (2006). ACSM’s guidelines for exercise testing 

and prescription. (7th ed.). Baltimore, MD: Lippincott Williams & Wilkins. 

Amisola, R. V., & Jacobson, M. S. (2003). Physical activity, exercise, and sedentary activity: 

Relationship to the causes and treatment of obesity. Adolescent Medicine State of the Art 

Reviews, 14, 23-35. 

Anderson, A. G., Murphy, M. H., Murtagh, E., & Nevill, A. (2006). An 8-week randomized 

controlled trial on the effects of brisk walking, and brisk walking with abdominal electrical 

muscle stimulation on anthropometric, body composition, and self-perception measures in 

sedentary adult women. Psychology of Sport & Exercise, 7, 437-451. 

Annesi, J. J. (2000). Effects of minimal exercise and cognitive behavior modification on 

adherence, emotion change, self-image, and physical change in obese women.  . Perceptual 

& Motor Skills, 91, 322-336. 

Annesi, J. J. (2007). Relations of changes in physical self-appraisal and perceived energy with 

weight change in obese women beginning a supported exercise and nutrition information 

program. Social Behavior & Personality, 35, 1295-1300. 

Annesi, J. J., & Unruh, J. L. (2008). Relations of exercise, self-appraisal, mood changes and 

weight loss in obese women: Testing propositions based on Baker and Brownell's (2000) 

model. American Journal of the Medical Sciences, 335, 198-204. 

Annesi, J. J., & Westcott, W. L. (2005). Age as a moderator of relations of physical self-concept 

and mood changes associated with 10 weeks of programmed exercise in women. Perceptual 

& Motor Skills, 101, 840-844. 

http://www.accesseconomics.com.au/publicationsreports/search.php?searchby=year&searchfor=2006
http://www.accesseconomics.com.au/publicationsreports/search.php?searchby=year&searchfor=2006


REFERENCES 

121 

Aşçi, F. H. (2002). An investigation of age and gender differences in physical self-concept 

among Turkish late adolescents. Adolescence, 37, 365-371. 

Aşçi, F. H. (2003). The effects of physical fitness training on trait anxiety and physical self-

concept of female university students. Psychology of Sport & Exercise, 4, 255-264. 

Aşçi, F. H., Kin, A., & Kosar, S. N. (1998). Effects of participation in an 8 week aerobic 

program on physical self-perception and body images satisfaction. International Journal of 

Sport & Exercise Psychology, 29, 366-375. 

Astrand, P. O., & Rodahl, K. (1977). Textbook of work physiology. New York: McGraw-Hill. 

Australian Bureau of Statistics [ABS]. (2008, 25.01.2008). Overweight and obesity in adults, 

Australia, 2004-2005 [cat no 4719.0].   Retrieved March 8, 2008, from 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4719.02004-05?OpenDocument 

Australian Institute of Health and Welfare [AIHW]. (2004, December, 12). Physical inactivity.   

Retrieved June, 8, 2008, from http://www.aihw.gov.au/riskfactors/inactivity.cfm 

Australian Medical Association [AMA]. (2008, March 4). Report puts local focus on obesity 

problem [Media release].   Retrieved March 7, 2008, from 

http://www.ama.com.au/web.nsf/doc/WEEN-7CE9DS 

Australian Sports Commission [ASC]. (2006). Participation in exercise recreation and sport 

survey [ERASS]: Annual report 2006. Bruce, ACT: Australian Government, Australian 

Sports Commission. 

Ballor, D. L., & Poehlman, E. T. (1994). Exercise-training enhances fat-free mass preservation 

during diet-induced weight-loss - a meta-analytical finding. International Journal of Obesity 

& Related Metabolic Disorders, 18, 35-40. 

Belling, L. R. (1993). The relationship between social physique anxiety and physical activity. 

University of Oregon, Eugene, OR. 

Berndt, T. J., & Burgy, L. (1996). Social self-concept. In B. A. Bracken (Ed.), Handbook of self-

concept: Developmental, social, and clinical considerations (pp. 171-209). New York: John 

Wiley & Sons, Inc. 

Bernstein, M. S., Costanza, M. C., & Morabia, A. (2004). Association of physical activity 

intensity levels with overweight and obesity in a population-based sample of adults. 

Preventive Medicine, 38, 94-104. 

Berry, T. R., & Howe, B. L. (2004). Effects of a health-based and appearance-based exercise 

advertising on exercise attitudes, social physique anxiety, and self-presentation in an exercise 

setting. Social Behavior & Personality, 32, 1-12. 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4719.02004-05?OpenDocument
http://www.aihw.gov.au/riskfactors/inactivity.cfm
http://www.ama.com.au/web.nsf/doc/WEEN-7CE9DS


REFERENCES 

122 

Biddle, S. J. H. (1997). Cognitive theories of motivation and the physical self. In K. R. Fox 

(Ed.), The physical self: From motivation to well-being (pp. 59-82). Champaign, IL: Human 

Kinetics. 

Biddle, S. J. H. (2000). Emotion, mood and physical activity. In S. J. H. Biddle, K. R. Fox & S. 

H. Boutcher (Eds.), Physical activity and psychological well-being. (pp. 63–87). New York: 

Routledge. 

Biddle, S. J. H., Fox, K. R., & Boutcher, S. H. (Eds.). (2000). Physical activity and 

psychological well-being. New York: Routledge. 

Biddle, S. J. H., & Mutrie, N. (2008). Psychology of physical activity. (2nd ed.). London: 

Routledge. 

Biddle, S. J. H., & Wang, C. K. J. (2003). Motivation and self-perception profiles and links with 

physical activity in adolescent girls. Journal of Adolescence, 26, 687-701. 

Birkeland, M. S., Torsheim, T., & Wold, B. (2008). A longitudinal study of the relationship 

between leisure-time physical activity and depressed mood among adolescents. Psychology 

of Sport & Exercise, In Press, Corrected Proof. 

Blackburn, G. L. (1995). Effect of degree of weight loss on health benefits. Obesity Research, 3, 

211s-216s. 

Blackburn, G. L., & Sanchez, V. M. (2007). Surgical approaches and outcomes. In R. F. 

Kushner & D. H. Bessesen (Eds.), Treatment of the obese patient. (pp. 369-378). Totowa, 

NJ: Humana Press. 

Blaine, B. E., Rodman, J., & Newman, J. M. (2007). Weight loss treatment and psychological 

well-being - A review and meta-analysis. Journal of Health Psychology, 12, 66-82. 

Blair, S. N., & Church, T. S. (2004). The fitness, obesity, and health equation: is physical 

activity the common denominator? Journal of the American Medical Association, 292, 1232-

1234. 

Bocchieri, L. E., Meana, M., & Fisher, B. L. (2002). A review of psychosocial outcomes of 

surgery for morbid obesity. Journal of Psychosomatic Research, 52, 155-165. 

Booth, M. L., Chey, T., Wake, M., Norton, K., Hesketh, K., Dollman, J., et al. (2003). Change 

in the prevalence of overweight and obesity among young Australians, 1969-1997. American 

Journal of Clinical Nutrition, 77, 29-36. 

Booth, M. L., Dobbins, T., Okely, A. D., Denney-Wilson, E., & Hardy, L. L. (2007). Trends in 

the prevalence of overweight and obesity among young Australians, 1985, 1997 and 2004. 

Obesity, 15, 1089-1095. 

Borg, G. (1998). Perceived exertion and pain scales. Champaign, IL: Human Kinetics. 



REFERENCES 

123 

Bracken, B. A., & Barona, A. (1991). State of the art procedures for translating, validating and 

using psychoeducational tests in cross-cultural assessment. School Psychology International, 

12, 119-132. 

Bray, G. A. (1998). Contemporary diagnosis and management of obesity. Newtown, PA: 

Handbooks in Health Care & Co. 

Bray, G. A., Blackburn, G. L., Ferguson, J. M., Greenway, F. L., Jain, A. K., Mendel, C. M., et 

al. (1999). Sibutramine produces dose-related weight loss. Obesity Research, 7, 189-198. 

Bray, G. A., & Greenway, F. L. (2007). Weight-loss drugs. In R. F. Kushner & D. H. Bessesen 

(Eds.), Treatment of the obese patient. (pp. 341-368). Totowa, NJ: Humana Press. 

Brinkworth, G. D., Noakes, M., Buckley, J. D., & Clifton, P. M. (2006). Weight loss improves 

heart rate recovery in overweight and obese men with features of the metabolic syndrome. 

American Heart Journal, 152, 693.e691-693.e696. 

Brown, D. R., Wang, Y., Ward, A., Ebbeling, C. B., Fortlage, L., Puleo, E., et al. (1995). 

Chronic psychological effects of exercise and exercise plus cognitive strategies. Medicine & 

Science in Sports & Exercise, 27, 765-775. 

Brownell, K. D., & Wadden, T. A. (1992). Etiology and treatment of obesity: Understanding a 

serious, prevalent, and refractory disorder. Journal of Consulting & Clinical Psychology, 60, 

505-517. 

Bruce, R. A. (1971). Exercise testing of patients with coronary heart disease: Principles and 

normal standards for evaluation. Annals of Clinical Research, 3, 323-332. 

Butten, N., Garza, C., & De Onis, M. (2007). Evaluation of the feasibility of international 

growth standards for school-aged children and adolescents. Journal of Nutrition 137, 153-

157. 

Caruso, M. C., & Gill, D. L. (1992). Strengthening physical self-perception through exercise. 

The Journal of Sport Medicine & Physical Fitness, 32, 416-427. 

Cavill, N., Kahlmeier, S., & Racioppi, F. (Eds.). (2006). Physical activity and health in Europe: 

Evidence for action. Copenhagen: World Health Organisation Europe. 

Chakravarthy, M. V., & Booth, F. W. (2003). Inactivity and inaction: we can't afford either. 

Archives of Pediatrics & Adolescent Medicine, 157, 731-732. 

Clark, M. M., & Goldstein, M. G. (1995). Obesity: A health psychology perspective. In A. J. 

Goreczny (Ed.), Handbook of health and rehabilitation psychology (pp. 157-173). New 

York: Plenum Press. 

Colditz, G. A. (1999). Economic costs of obesity and inactivity. Medicine & Science in Sports 

& Exercise, 31, 663-667. 



REFERENCES 

124 

Cole, T. J., Bellizzi, M. C., Flegal, K. M., & Dietz, W. H. (2000). Establishing a standard 

definition for child overweight and obesity worldwide: international survey. British Medical 

Journal, 320, 1240-1243. 

Conroy, D. E., & Motl, R. W. (2003). Modification, cross-validation, invariance, and latent 

mean structure of the self-presentation in exercise questionnaire. Measurement in Physical 

Education & Exercise Science, 7, 1-18. 

Conroy, D. E., Motl, R. W., & Hall, E. G. (2000). Progress toward construct validation of the 

Self-Presentation in Exercise Questionnaire (SPEQ). Journal of Sport & Exercise 

Psychology, 22, 21-38. 

Cooper, A. R., & Page, A. (2000). Physical activity patterns in normal, overweight and obese 

individuals using minute-by-minute accelerometry. European Journal of Clinical Nutrition, 

54, 887-894. 

Cooper, Z., & Fairburn, C. G. (2001). A new cognitive behavioural approach to the treatment of 

obesity. Behaviour Research & Therapy, 39, 499-511. 

Cowan, H. R., Grove, J. R., & Zillmann, N. (2004). Exercise and physical self-concept changes 

in an obese population [Abstract]. International Journal of Obesity & Related Metabolic 

Disorders, 28, S206. 

Cox, R. H. (2002). Sport psychology: Concepts and applications. (5th ed.). Boston: McGraw 

Hill. 

Craft, L. L. (2005). Exercise and clinical depression: Examining two psychological 

mechanisms. Psychology of Sport & Exercise, 6, 151-171. 

Craig, C. L., Marshall, A. L., Sjostrom, M., Bauman, A. E., Booth, M. L., Ainsworth, B. E., et 

al. (2003). International Physical Activity Questionnaire: 12-country reliability and validity. 

Medicine & Science in Sports & Exercise, 35, 1381-1395. 

Crawford, S., & Eklund, R. C. (1994). Social physique anxiety, reasons for exercise, and 

attitudes toward exercise settings. Journal of Sport & Exercise Psychology, 16, 70-82. 

Crocker, P. R. E., Eklund, R. C., & Kowalski, K. C. (2000). Children's physical activity and 

physical self-perceptions. Journal of Sport Sciences, 18, 383 - 394. 

Crocker, P. R. E., Sabiston, C. M., Forrestor, S., Kowalski, N., Kowalski, K. C., & McDonough, 

M. H. (2003). Predicting change in physical activity, dietary restraint, and physique anxiety 

in adolescent girls: Examining covariance in physical self-perceptions. Canadian Journal of 

Public Health, 94, 332-337. 

Crocker, P. R. E., Sabiston, C. M., Kowalski, K. C., McDonough, M. H., & Kowalski, N. 

(2006). Longitudinal assessment of the relationship between physical self-concept and 

health-related behavior and emotion in adolescent girls. Journal of Applied Sport 

Psychology, 18, 185-200. 



REFERENCES 

125 

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. . Psychometrika, 16, 

297-334. 

Cugini, P., Cilli, M., Salandri, A., Ceccotti, P., Di Marzo, A., Rodio, A., et al. (1999). Anxiety, 

depression, hunger and body composition: III. Their relationships in obese patients. Eating & 

Weight Disorders: EWD, 4, 115-120. 

Curioni, C. C., & Lourenco, P. M. (2005). Long-term weight loss after diet and exercise: A 

systematic review. International Journal of Obesity & Related Metabolic Disorders, 29, 

1168-1174. 

Cuttler, L., Whittaker, J. L., & Kodish, E. D. (2003). Pediatric obesity policy: the danger of 

skepticism. Archives of Pediatrics & Adolescent Medicine, 157, 722-724. 

Daley, A. J. (2002). Extra-curricular physical activities and physical self-perceptions in British 

14-15-year-old male and female adolescents. European Physical Education Review, 8, 37-

49. 

Daniels, S. R., Morrison, J. A., Sprecher, D. L., Khoury, P., & Kimball, T. R. (1999). 

Association of body fat distribution and cardiovascular risk factors in children and 

adolescents. Circulation, 541-545. 

Dansinger, M. L., Tatsioni, A., Wong, J. B., Chung, M., & Balk, E. M. (2007). Meta-analysis: 

The effect of dietary counseling for weight loss. Annals of Internal Medicine, 147, 41-50. 

Davison, T. E., & McCabe, M. P. (2006). Adolescent body image and psychosocial functioning. 

Journal of Social Psychology, 146, 15-30. 

De Onis, M., Onyango, A. W., Borghi, E., Siyam, A., Nishida, C., & Siekmann, J. (2007). 

Development of a WHO growth reference for school-aged children and adolescents. Bulletin 

of the World Health Organization, 2007, 660-667. 

Department of Health and Ageing [DoHA]. (2007, 12 December). Promoting healthy weight: 

About overweight and obesity.   Retrieved March 9, 2008, from 

http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-

hlthwt-obesity.htm#economic 

Desha, L. N., Ziviani, J. M., Nicholson, J. M., Martin, G., & Darnell, R. E. (2007). Physical 

activity and depressive symptoms in American adolescents. Journal of Sport & Exercise 

Psychology, 29, 534-543. 

Donnelly, J. E., Hill, J. O., Jacobsen, D. J., Potteiger, J., Sullivan, D. K., Johnson, S. L., et al. 

(2003). Effects of a 16-month randomized controlled exercise trial on body weight and 

composition in young, overweight men and women: The Midwest exercise trial. Archives of 

Internal Medicine, 163, 1343-1350. 

http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-hlthwt-obesity.htm#economic
http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-hlthwt-obesity.htm#economic


REFERENCES 

126 

Duncan, G. E., Perri, M. G., Theriaque, D. W., Hutson, A. D., Eckel, R. H., & Stacpoole, P. W. 

(2003). Exercise training, without weight loss, increases insulin sensitivity and postheparin 

plasma lipase activity in previously sedentary adults. Diabetes Care, 26, 557. 

Econtech Pty Ltd. (2007). Economic modelling of the net costs associated with non-

participation in sport and physical activity. Kingston, ACT: Econtech Pty Ltd. 

Ekelund, U., Poortvliet, E., Nilsson, A., Yngve, A., Holmberg, A., & Sjostrom, M. (2001). 

Physical activity in relation to aerobic fitness and body fat in 14- to 15-year-old boys and 

girls. European Journal of Applied Physiology, 85, 195-201. 

Ekkekakis, P., & Lind, E. (2005). Exercise does not feel the same when you are overweight: 

The impact of self-selected and imposed intensity on affect and exertion. International 

Journal of Obesity & Related Metabolic Disorders, 30, 652-660. 

Eklund, R. C., & Crawford, S. (1994). Active women, social physique anxiety, and exercise. 

Journal of Sport & Exercise Psychology, 16, 431-448. 

Elfhag, K., & Rossner, S. (2005). Who succeeds in maintaining weight loss? A conceptual 

review of factors associated with weight loss maintenance and weight regain. Obesity 

Reviews, 6, 67-85. 

Erlichman, J., Kerbey, A. L., & James, W. P. T. (2002). Physical activity and its impact on 

health outcomes. Paper 2: Prevention of unhealthy weight gain and obesity by physical 

activity: An analysis of the evidence. Obesity Reviews, 3, 273-287. 

Esmaillzadeh, A., Mirmiran, P., & Azizi, F. (2006). Clustering of metabolic abnormalities in 

adolescents with the hypertriglyceridemic waist phenotype. American Journal of Clinical 

Nutrition, 83, 36-46. 

Fielding, R. A., Frontera, W. R., Hughes, V. A., Fisher, E. C., & Evans, W. J. (1997). The 

reproducibility of the Bruce protocol exercise test for the determination of aerobic capacity 

in older women. Medicine & Science in Sports & Exercise, 29, 1109-1113. 

Finkelstein, E. A., Fiebelkorn, I. C., & Wang, G. (2003). National medical spending attributable 

to overweight and obesity: How much, and who‟s paying? . Health Affairs, W3, 219-226. 

Finkenberg, M. E., DiNucci, J. M., McCune, S. L., Chenette, T., & McCoy, P. (1998). 

Commitment to physical activity and anxiety about physique among college women. 

Perceptual & Motor Skills, 87, 1393-1394. 

Foster, G. D., & Wadden, T. A. (1994). The psychology of obesity, weight loss and weight 

regain: Research and clinincal findings. In G. L. Blackburn & B. S. Kanders (Eds.), Obesity: 

Pathophysiology, psychology, and treatment (pp. 140-166). New York: Chapman & Hall. 

Fox, K. R. (1997a). The physical self and processes in self-esteem development. In K. R. Fox 

(Ed.), The physical self: From motivation to well-being (pp. 111-139). Champaign, IL: 

Human Kinetics. 



REFERENCES 

127 

Fox, K. R. (1999). The influence of physical activity on mental well-being. Public Health 

Nutrition, 2, 411-418. 

Fox, K. R. (2000). The effects of exercise on self-perceptions and self-esteem. In S. J. H. 

Biddle, K. R. Fox & S. H. Boutcher (Eds.), Physical activity and psychological well-being. 

(pp. 88-117). New York: Routledge. 

Fox, K. R. (Ed.). (1997b). The physical self: From motivation to well-being. Champaign, IL: 

Human Kinetics. 

Fox, K. R., Biddle, S. J. H., Edmunds, L., Bowler, I., & Killoran, A. (1997). Physical activity 

promotion through primary health care in England. British Journal of General Practise, 47, 

367-369. 

Fox, K. R., & Corbin, C. B. (1989). The Physical Self-Perception Profile: Development and 

Preliminary Validation. Journal of Sport & Exercise Psychology, 11, 408–430. 

Franz, M. J., VanWormer, J. J., Crain, A. L., Boucher, J. L., Histon, T., Caplan, W., et al. 

(2007). Weight-loss outcomes: A systematic review and meta-analysis of weight-loss clinical 

trials with a minimum 1-year follow-up. Journal of the American Dietetic Association, 107, 

1755-1767. 

Friedman, M. A., & Brownell, K. D. (1995). Psychological correlates of obesity: moving to the 

next research generation. Psychol Bull, 117, 3-20. 

Gardner, R. E., & Hausenblas, H. A. (2002). Effects of an exercise and diet intervention on the 

social physique anxiety and body composition of overweight women [Abstract]. Journal of 

Sport & Exercise Psychology, 24, 60. 

Gardner, R. E., & Hausenblas, H. A. (2004). Understanding exercise and diet motivation in 

overweight women enrolled in a weight-loss program: A prospective study using the theory 

of planned behavior. Journal of Applied Social Psychology, 34, 1353-1370. 

Garrow, J. S., & Summerbell, C. D. (1995). Meta-analysis: Effect of exercise, with or without 

dieting, on the body composition of overweight subjects. European Journal of Clinical 

Nutrition, 49, 1-10. 

Goldstein, D. J. (1992). Beneficial health-effects of modest weight-loss. International Journal 

of Obesity & Related Metabolic Disorders, 16, 397-415. 

Goran, M. I., & Gower, B. A. (1999). Relation between visceral fat and disease risk in children 

and adolescents. American Journal of Clinical Nutrition, 70, 149S-156. 

Grant, S., Corbett, K., Amjad, A. M., Wilson, J., & Aitchison, T. (1995). A comparison of 

methods of predicting maximum oxygen uptake. British Journal of Sports Medicine, 29, 

147-152. 



REFERENCES 

128 

Guedes, D., Lopes, C. C., & Guedes, J. E. (2005). Reproducibility and validity of the 

International Physical Activity Questionnaire in adolescents. Revista Brasileira de Medicina 

do Esporte, 11, 151-158. 

Guillemin, F., Bombardier, C., & Beaton, D. (1993). Cross-cultural adaptation of health-related 

quality of life measures: Literature review and proposed guidelines. Journal of Clinical 

Epidemiology, 46, 1417-1432. 

Hands, B., Parker, H., Glasson, C., Brinkman, S., & Read, H. (2004). Physical activity and 

nutrition levels in Western Australian children and adolescents: Report. Perth, Western 

Australia: Western Australian Government. 

Hart, E. A., Leary, M. R., & Rejeski, W. J. (1989). The measurement of social physique anxiety. 

Journal of Sport & Exercise Psychology, 11, 94-104. 

Harter, S. (1999). The construction of the self: A developmental perspective. New York: 

Guilford. 

Haskell, W. L., & Kiernan, M. (2000). Methodologic issues in measuring physical activity and 

physical fitness when evaluating the role of dietary supplements for physically active people. 

American Journal of Clinical Nutrition, 72, 541S-550. 

Haskell, W. L., Lee, I. M., Pate, R. R., Powell, K. E., Blair, S. N., Franklin, B. A., et al. (2007). 

Physical activity and public health: Updated recommendation for adults from the American 

College of Sports Medicine and the American Heart Association. Circulation, 116, 1081-

1093. 

Hausenblas, H. A., Brewer, B. W., & Van Raalte, J. L. (2004). Self-presentation and exercise. 

Journal of Applied Sport Psychology, 16, 3-18. 

Hausenblas, H. A., & Fallon, E. A. (2006). Exercise and body image: A meta-analysis. 

Psychology & Health, 21, 33-47. 

Hausenblas, H. A., Symons Downs, D., Fleming, D. S., & Connaughton, D. P. (2002). Body 

image in middle school children. Eating & Weight Disorders: EWD, 7, 244-248. 

Hayes, S. D., Crocker, P. R. E., & Kowalski, K. C. (1999). Gender differences in physical self-

perceptions, global self-esteem and physical activity: Evaluation of the physical self-

perception profile model. Journal of Sport Behavior, 22, 1-14. 

Hemmingsson, E., & Ekelund, U. (2007). Is the association between physical activity and body 

mass index obesity dependent? International Journal of Obesity & Related Metabolic 

Disorders, 31, 663-668. 

Ingledew, D. K., & Sullivan, G. (2002). Effects of body mass and body image on exercise 

motives in adolescence. Psychology of Sport & Exercise, 3, 323-338. 



REFERENCES 

129 

International Obesity Task Force [IOTF]. (2008). The millennium disease.   Retrieved April 9, 

from http://www.iotf.org/millennium.asp 

Isogai, H., Brewer, B. W., Cornelius, A. E., Komiya, S., Tokunaga, M., & Tokushima, S. 

(2001). Cross-cultural validation of the Social Physique Anxiety Scale. International Journal 

of Sport Psychology, 32, 76-87. 

Jacobs, S. B., & Wagner, M. K. (1984). Obese and nonobese individuals: Behavioral and 

personality characteristics. Addictive Behaviors, 9, 223-226. 

James, K. (2000). "You can feel them looking at you": The experiences of adolescent girls at 

swimming pools. Journal of Leisure Research, 32, 262-280. 

Johnson, C. (2003). Obesity, weight management, and self-esteem. In T. A. Wadden & A. J. 

Stunkard (Eds.), Handbook of obesity treatment (pp. 480-493). New York: The Guilford 

Press. 

Jones, L. R., Wilson, C. I., & Wadden, T. A. (2007). Lifestyle modification in the treatment of 

obesity: An educational challenge and opportunity. Clinical Pharmacology & Therapeutics, 

81, 776-779. 

Kahn, J. A., Huang, B., Gillman, M. W., Field, A. E., Austin, S. B., Colditz, G. A., et al. (2008). 

Patterns and determinants of physical activity in U.S. adolescents. Journal of Adolescent 

Health, 42, 369-377. 

Kasen, S., Cohen, P., Chen, H., & Must, A. (2007). Obesity and psychopathology in women: A 

three decade prospective study. International Journal of Obesity & Related Metabolic 

Disorders, 32, 558-566. 

Katzmarzyk, P. T. (2004). Waist circumference percentiles for Canadian youth 11-18y of age. 

European Journal of Clinical Nutrition, 58, 1011-1015. 

Katzmarzyk, P. T., Srinivasan, S. R., Chen, W., Malina, R. M., Bouchard, C., & Berenson, G. S. 

(2004). Body mass index, waist circumference, and clustering of cardiovascular disease risk 

factors in a biracial sample of children and adolescents. Pediatrics, 114, e198-205. 

Kemper, H. C., Post, G. B., Twisk, J. W., & van Mechelen, W. (1999). Lifestyle and obesity in 

adolescence and young adulthood: results from the Amsterdam Growth And Health 

Longitudinal Study (AGAHLS). International Journal of Obesity & Related Metabolic 

Disorders, 23 S34-40. 

Kimm, S. Y., Glynn, N. W., Kriska, A. M., Fitzgerald, S. L., Aaron, D. J., Similo, S. L., et al. 

(2000). Longitudinal changes in physical activity in a biracial cohort during adolescence. 

Medicine & Science in Sports & Exercise, 32, 1445-1454. 

Klein-Platat, C., Oujaa, M., Wagner, A., Haan, M. C., Arveiler, D., Schlienger, J. L., et al. 

(2004). Physical activity is inversely related to waist circumference in 12-y-old French 

adolescents. International Journal of Obesity & Related Metabolic Disorders, 29, 9-14. 

http://www.iotf.org/millennium.asp


REFERENCES 

130 

Klein, S., Burke, L. E., Bray, G. A., Blair, S. N., Allison, D. B., Pi-Sunyer, X., et al. (2004). 

Clinical Implications of obesity with specific focus on cardiovascular disease: A statement 

for professionals from the American Heart Association Council on nutrition, physical 

activity, and metabolism: Endorsed by the American College of Cardiology Foundation. 

Circulation, 110, 2952-2967. 

Klesges, R. C. (1984). Personality and obesity: Global versus specific measures? Behavioral 

Assessment, 6(4) Fal 1984, Inc. 

Klomsten, A. T., Skaalvik, E. M., & Espnes, G. A. (2004). Physical self-concept and sports: Do 

gender differences still exist? Sex Roles, 50, 119-127. 

Kohl, H. W., Fulton, J. E., & Caspersen, C. J. (2000). Assessment of physical activity among 

children and adolescents: A review and synthesis. Preventive Medicine, 31, S54-S76. 

Koponen, H., Jokelainen, J., Keinänen-Kiukaanniemi, S., Kumpusalo, E., & Vanhala, M. 

(2008). Metabolic Syndrome predisposes to depressive symptoms: A population-based 7-

year follow-up study. The Journal of Clinical Psychiatry, 69, 178-182. 

Kowalski, K. C., Mack, D. E., Crocker, P. R. E., Niefer, C. B., & Fleming, T. (2006). Coping 

with social physique anxiety in adolescence. Journal of Adolescent Health, 39, e9-e16. 

Kowalski, K. C., Stevens, D., Niefer, C. B., & Crocker, P. R. E. (2003). Coping with social 

physique anxiety: Sex differences in adolescence [Abstract]. Journal of Sport & Exercise 

Psychology, 25, S84. 

Kowalski, N. P., Crocker, P. R. E., & Kowalski, K. C. (2001). Physical self and physical 

activity relationships in college women: Does social physique anxiety moderate effects? 

Research Quarterly for Exercise & Sport, 72, 55-62. 

Kraus, W. E., Houmard, J. A., Duscha, B. D., Knetzger, K. J., Wharton, M. B., McCartney, J. 

S., et al. (2002). Effects of the amount and intensity of exercise on plasma lipoproteins. The 

New England Journal of Medicine, 347, 1483. 

Kristiansen, C. M., & Harding, C. M. (1984). The social desirability of preventive health 

behavior. Public Health Reports, 99, 384-388. 

Lake, A., & Townshend, T. (2006). Obesogenic environments: exploring the built and food 

environments. The Journal of the Royal Society for the Promotion of Health, 126, 262. 

Lantz, C. D., & Hardy, C. J. (1997). Social physique anxiety and perceived exercise behavior. 

Journal of Sport Behavior, 20, 83. 

Leary, M. R. (1992). Self-presentational processes in exercise and sport. . Journal of Sport & 

Exercise Psychology, 14, 339-351. 

Ledikwe, J. H., Blanck, H. M., Kettel Khan, L., Serdula, M. K., Seymour, J., Tohill, B. C., et al. 

(2007). Reductions in dietary energy density as a weight management strategy. In R. F. 



REFERENCES 

131 

Kushner & D. H. Bessesen (Eds.), Treatment of the obese patient. (pp. 265-280). Totowa, 

NJ: Humana Press. 

Lee, C. D., Blair, S. N., & Jackson, A. S. (1999). Cardiorespiratory fitness, body composition, 

and all-cause and cardiovascular disease mortality in men. American Journal of Clinical 

Nutrition, 69, 373-380. 

Léger, L. A., Mercier, D., Gadoury, C., & Lambert, J. (1988). The multistage 20 metre shuttle 

run test for aerobic fitness. Journal of Sports Sciences, 6, 93-101. 

Leon, A. S., & Sanchez, O. A. (2001). Response of blood lipids to exercise training alone or 

combined with dietary intervention. Medicine & Science in Sports & Exercise, 33, S502–

S515. 

Levin, S., Lowry, R., Brown, D. R., & Dietz, W. H. (2003). Physical activity and body mass 

index among US adolescents: Youth Risk Behavior Survey, 1999. Archives of Pediatrics & 

Adolescent Medicine, 157, 816-820. 

Lindwall, M., & Lindgren, E.-C. (2005). The effects of a 6-month exercise intervention 

programme on physical self-perceptions and social physique anxiety in non-physically active 

adolescent Swedish girls. Psychology of Sport & Exercise, 6, 643. 

Mack, D. E., Strong, H., A., Kowalski, K. C., & Crocker, P. R. E. (2007). Does friendship 

matter? An examination of social physique anxiety in adolescence. Journal of Applied Social 

Psychology 37, 1248-1264. 

Marsh, H. W. (1993). Physical fitness self-concept: Relations of physical fitness to field and 

technical indicators for boys and girls aged 9-15. Journal of Sport & Exercise Psychology, 

15, 184-206. 

Marsh, H. W. (1994). The importance of being important: Theoretical models of relations 

between specific and global components of physical self-concept. Journal of Sport & 

Exercise Psychology, 16, 306-325. 

Marsh, H. W. (1996). Construct validity of Physical Self-Description Questionnaire responses: 

Relations to external criteria. Journal of Sport & Exercise Psychology, 18, 111-131. 

Marsh, H. W. (1997). The measurement of physical self-concept: A construct validation 

approach. In K. R. Fox (Ed.), The physical self: From motivation to well-being. (pp. 27-58). 

Champaign, IL: Human Kinetics. 

Marsh, H. W. (1998). Age and gender effects in physical self-concepts for adolescent elite 

athletes and nonathletes: A multicohort-multioccasion design. Journal of Sport & Exercise 

Psychology, 20, 237-259. 

Marsh, H. W., & Hattie, J. (1996). Theoretical perspectives on the structure of self-concept. In 

B. A. Bracken (Ed.), Handbook of self-concept: Developmental, social, and clinical 

considerations (pp. 38-90). New York: John Wiley & Sons, Inc. 



REFERENCES 

132 

Marsh, H. W., Perry, C., Horsely, C., & Roche, L. (1995). Multidimensional self-concepts of 

elite athletes: How do they differ from the general population? Journal of Sport & Exercise 

Psychology, 17, 70-83. 

Marsh, H. W., & Redmayne, R. S. (1994). A multidimensional physical self-concept and its 

relations to multiple components of physical fitness. Journal of Sport & Exercise 

Psychology, 16, 43-55. 

Marsh, H. W., Richards, G. E., Johnson, S., Roche, L., & Tremayne, P. (1994). Physical Self-

Description Questionnaire: Psychometric properties and a multitrait-multimethod analysis of 

relations to existing instruments. Journal of Sport & Exercise Psychology, 16, 270-305. 

Marsh, H. W., & Sonstroem, R. J. (1995). Importance ratings and specific components of 

physical self-concept: Relevance to predicting global components of self-concept and 

exercise. Journal of Sport & Exercise Psychology, 17, 84-104. 

Martin, J. J., Engels, H. J., Wirth, J. C., & Smith, K. L. (1997). Predictors of social physique 

anxiety in elite female youth athletes. Women in Sport & Physical Activity Journal, 6, 29-48. 

Martínez-González, M. A., Alfredo Martínez, J., Hu, F. B., Gibney, M. J., & Kearney, J. (1999). 

Physical inactivity, sedentary lifestyle and obesity in the European Union. International 

Journal of Obesity & Related Metabolic Disorders, 23, 1192-1201. 

McAuley, E., Bane, S. M., & Mihalko, S. L. (1995). Exercise in middle-aged adults: Self-

efficacy and self-presentational outcomes. Preventive Medicine, 24, 319-328. 

McAuley, E., Bane, S. M., Rudolph, D. L., & Lox, C. L. (1995). Physique anxiety and exercise 

in middle-aged adults. Journals of Gerontology Series B: Psychological Sciences and Social 

Sciences, 50, 229-235. 

McAuley, E., & Burman, G. (1993). The Social Physique Anxiety Scale: Construct validity in 

adolescent females. Medicine & Science in Sports & Exercise, 25, 1049-1053. 

McAuley, E., Mihalko, S. L., & Bane, S. M. (1997). Exercise and self-esteem in middle-aged 

adults: Multidimensional relationships and physical fitness and self-efficacy influences. 

Journal of Behavioral Medicine, 20, 67-83. 

McInnis, K. J., Bader, D. S., Pierce, G. L., & Balady, G. J. (1999). Comparison of 

cardiopulmonary responses in obese women using ramp versus step treadmill protocols. The 

American Journal of Cardiology, 83, 289-291. 

McNaughton, L., Cooley, D., Kearney, V., & Smith, S. (1996). A comparison of two different 

shuttle run tests for the estimation of VO2max. Journal of Sports Medicine & Physical 

Fitness, 36, 85-89  

Miller, W. C., Koceja, D. M., & Hamilton, E. J. (1997). A meta-analysis of the past 25 years of 

weight loss research using diet, exercise or diet plus exercise intervention. International 

Journal of Obesity & Related Metabolic Disorders, 21, 941-947. 



REFERENCES 

133 

Miller, W. C., & Wadden, T. A. (2004). Exercise as a treatment for obesity. In G. A. Bray & C. 

Bouchard (Eds.), Handbook of obesity: Clinical applications (pp. 169-183). New York: 

Marcel Dekker, Inc. 

Milligan, R., McCormack, G. R., & Rosenberg, M. (2007). Physical activity levels of Western 

Australian adults 2006. Results from the Adult Physical Activity Study. Perth, Western 

Australia: Western Australian Government. 

Monsma, E. V., Malina, R. M., & Feltz, D. L. (2006). Puberty and physical self-perceptions of 

competitive female figure skaters: An interdisciplinary approach. Research Quarterly for 

Exercise & Sport, 77, 158-166. 

Motl, R. W., & Conroy, D. E. (2000). Validity and factorial invariance of the social physique 

anxiety scale. Medicine & Science in Sports & Exercise, 32, 1007-1017. 

Mutrie, N. (2000). The relationship between physical activity and clinically defined depression. 

In S. J. H. Biddle, K. R. Fox & S. H. Boutcher (Eds.), Physical activity and psychological 

well-being (pp. 46-62). New York: Routledge. 

National Heart Foundation of Australia. (2007). Physical activity and energy balance [Reference 

Guide].   Retrieved April 22, 2008, from 

http://www.heartfoundation.org.au/document/NHF/QRG_PhysAct_EnergyBalance_07_Jul0

3_FINAL.pdf 

National Institutes of Health [NIH]. (1998). Clinical guidelines on the identification, evaluation, 

and treatment of overweight and obesity in adults [electronic resource] : the evidence 

report., from http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf. 

Netz, Y., Wu, M., Becker, B. J., & Tenenbaum, G. (2005). Physical activity and psychological 

well-being in advanced age: A meta-analysis of intervention studies. Psychology and Aging, 

20, 272-284. 

Neumark-Sztainer, D., Story, M., Hannan, P. J., Tharp, T., & Rex, J. (2003). Factors associated 

with changes in physical activity: A cohort study of inactive adolescent girls. Archives of 

Pediatrics & Adolescent Medicine, 157, 803-810. 

Norcross, J., & Van Loan, M. D. (2004). Validation of fan beam dual energy x ray 

absorptiometry for body composition assessment in adults aged 18-45 years. British Journal 

of Sports Medicine, 38, 472-476. 

Norris, R., Carroll, D., & Cochrane, R. (1992). The effects of physical activity and exercise 

training on psychological stress and well-being in an adolescent population. Journal of 

Psychosomatic Research, 36, 55-65. 

Novick, N., Cauce, A. M., & Grove, K. (1996). Competence self-concept. In B. A. Bracken 

(Ed.), Handbook of self-concept: Developmental, social, and clinical considerations (pp. 

211-258). New York: John Wiley & Sons, Inc. 

http://www.heartfoundation.org.au/document/NHF/QRG_PhysAct_EnergyBalance_07_Jul03_FINAL.pdf
http://www.heartfoundation.org.au/document/NHF/QRG_PhysAct_EnergyBalance_07_Jul03_FINAL.pdf
http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf


REFERENCES 

134 

Nyholm, M., Gullberg, B., Haglund, B., Rastam, L., & Lindblad, U. (2008). Higher education 

and more physical activity limit the development of obesity in a Swedish rural population. 

The Skaraborg Project. International Journal of Obesity & Related Metabolic Disorders, 32, 

533-540. 

Office for National Statistics [ONS]. (1998, 9/5/02). Health Education Monitoring Survey. 

Physical activity by gender and age, 1998.   Retrieved May 23, 2008, from 

http://www.statistics.gov.uk/STATBASE/xsdataset.asp?vlnk=681&More=Y 

Okely, A. D., Booth, M. L., & Patterson, J. W. (2001). Relationship of physical activity to 

fundamental movement skills among adolescents. . Medicine & Science in Sport & Exercise, 

33, 1899-1904. 

Oldridge, N. B. (2008). Economic burden of physical inactivity: Healthcare costs associated 

with cardiovascular disease. European Journal of Cardiovascular Prevention & 

Rehabilitation., 15, 130-139  

Onyango, A. W., De Onis, M., Caroli, M., Shah, U., Sguassero, Y., Redondo, N., et al. (2007). 

Field-testing the WHO Child Growth Standards in four countries. Journal of Nutrition, 137. 

Organisation for Economic Co-Operation and Development [OECD]. (2007). Health at a glance 

2007: OECD indications.  4th. Retrieved March 6, 2008, from 

http://www.sourceoecd.org/rpsv/health2007/index.htm 

Pasanisi, F., Contaldo, F., de Simone, G., & Mancini, M. (2001). Benefits of sustained moderate 

weight loss in obesity. Nutrition, Metabolism, and Cardiovascular Diseases, 11, 401-406. 

Pate, R. R., Pratt, M., Blair, S. N., Haskell, W. L., Macera, C. A., Bouchard, C., et al. (1995). 

Physical activity and public health. A recommendation from the Centers for Disease Control 

and Prevention and the American College of Sports Medicine. Journal of the American 

Medical Association, 273, 402-407. 

Perkins, D. F., Jacobs, J. E., Barber, B. L., & Eccles, J. S. (2004). Childhood and adolescent 

sports participation as predictors of participation in sports and physical fitness activities 

during young adulthood. Youth Society, 35, 495-520. 

Petruzzello, S. J., Landers, D. M., Hatfield, B. D., Kubitz, K. A., & Salazar, W. (1991). A meta-

analysis on the anxiety-reducing effects of acute and chronic exercise. Outcomes and 

mechanisms. Sports Medicine, 11, 143-182. 

Premier's Physical Activity Task Force [PATF]. (2008). Why be active?   Retrieved July 8, 

2008, from http://www.beactive.wa.gov.au 

Puhl, R., & Brownell, K. D. (2004). Bias, prejudice, discrimination, and obesity. In G. A. Bray 

& C. Bouchard (Eds.), Handbook of obesity: Clinical applications (pp. 69-74). New York: 

Marcel Dekker, Inc. 

http://www.statistics.gov.uk/STATBASE/xsdataset.asp?vlnk=681&More=Y
http://www.sourceoecd.org/rpsv/health2007/index.htm
http://www.beactive.wa.gov.au/


REFERENCES 

135 

Raustorp, A., Mattsson, E., Svensson, K., & Stahle, A. (2005). Physical activity, body 

composition and physical self-esteem: a 3-year follow-up study among adolescents in 

Sweden. Scandinavian Journal of Medicine & Science in Sports, from http://www.blackwell-

synergy.com/doi/abs/10.1111/j.1600-0838.2005.00483.x  

Raustorp, A., Pangrazi, R. P., & Stahle, A. (2004). Physical activity level and body mass index 

among schoolchildren in south-eastern Sweden. Acta Paediatrica, 93, 400-404. 

Reel, J. J., Greenleaf, C., Baker, W. K., Aragon, S., Bishop, D., Cachaper, C., et al. (2007). 

Relations of body concerns and exercise behavior: A meta-analysis. Psychological Reports 

101, 927-942    

Rejeski, W. J., Thompson, A., Brubaker, P. H., & Miller, H. S. (1992). Acute exercise: 

Buffering psychosocial stress responses in women. Health Psychology, 11, 355-362. 

Rethorst, S., & Belczowski, S. (2005, 05.-07. Mai 2005). Die körperbezogene soziale Angst 

(SPAS-D): Eine testtheoretische Analyse einer deutschen Version der Social Physique Scale. 

Paper presented at the 37. Jahrestagung der Arbeitsgemeinschaft Sportpsychologie (asp), 

Freiburg. 

Riddoch, C. J., Bo Andersen, L., Wedderkopp, N., Harro, M., Klasson-Heggebo, L., Sardinha, 

L. B., et al. (2004). Physical activity levels and patterns of 9- and 15-yr-old European 

children. Medicine & Science in Sports & Exercise, 36, 86-92. 

Rivara, F. P., Whitaker, R., Sherman, P. M., & Cuttler, L. (2003). Influencing the childhood 

behaviors that lead to obesity: Role of the pediatrician and health care professional. Archives 

of Pediatrics & Adolescent Medicine, 157, 719-720. 

Rush, E. C., Plank, L. D., Davies, P. S., Watson, P., & Wall, C. R. (2003). Body composition 

and physical activity in New Zealand Maori, Pacific and European children aged 5-14 years. 

British Journal of Nutrition, 90, 1133-1139. 

Rütten, A., & Abu-Omar, K. (2004). Prevalence of physical activity in the European Union. . 

Sozial-und Präventivmedizin, 49. 

Rütten, A., Vuillemin, A., Ooijendijk, W. T., Schena, F., Sjostrom, M., Stahl, T., et al. (2003). 

Physical activity monitoring in Europe. The European Physical Activity Surveillance System 

(EUPASS) approach and indicator testing. Public Health Nutrition, 6, 377-384. 

Rütten, A., Ziemainz, H., Schena, F., Stahl, T., Stiggelbout, M., Auweele, Y. V., et al. (2003). 

Using different physical activity measurements in eight European countries. Results of the 

European Physical Activity Surveillance System (EUPASS) time series survey. Public 

Health Nutrition, 6, 371-376. 

Rzewnickia, R., Vanden Auweele, Y., & De Bourdeaudhuij, I. (2003). Addressing overreporting 

on the International Physical Activity Questionnaire (IPAQ) telephone survey with a 

population sample. Public Health Nutrition, 6, 299-305  

http://www.blackwell-synergy.com/doi/abs/10.1111/j.1600-0838.2005.00483.x
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1600-0838.2005.00483.x


REFERENCES 

136 

Sabiston, C. M., & Crocker, P. R. E. (2005). Examining correlates of physical activity in 

adolescents: An expectancy-value perspective [Abstract]. Journal of Sport & Exercise 

Psychology, 27, S131-S131. 

Sabiston, C. M., Sedgwick, W. A., Crocker, P. R. E., Kowalski, K. C., & Mack, D. E. (2007). 

Social physique anxiety in adolescence: An exploration of influences, coping strategies, and 

health behaviors. Journal of Adolescent Research 22, 78-101. 

Sagatun, A., Søgaard, A. J., Bjertness, E., Selmer, R., & Heyerdahl, S. (2007). The association 

between weekly hours of physical activity and mental health: A three-year follow-up study 

of 15–16-year-old students in the city of Oslo, Norway. BMC Public Health, 1, 115. 

Salbe, A. D., & Ravussin, E. (2000). The determinants of obesity. In C. Bouchard (Ed.), 

Physical activity & obesity. Champaign, IL: Human Kinetics. 

Saris, W. H. M., & van Baak, M. A. (1994). Consequences of exercise on energy expenditure. 

In A. P. Hills & M. L. Wahlqvist (Eds.), Exercise and obesity. (pp. 85-102). London: Smith-

Gordon. 

Savva, S. C., Tornaritis, M., Savva, M. E., Kourides, Y., Panagi, A., Silikiotou, N., et al. (2000). 

Waist circumference and waist-to-height ratio are better predictors of cardiovascular disease 

risk factors in children than body mass index. International Journal of Obesity & Related 

Metabolic Disorders, 24, 1453-1458. 

Schaller, N., Seiler, H., Himmerich, S., Karg, G., Gedrich, K., Wolfram, G., et al. (2005). 

Estimated physical activity in Bavaria, Germany, and its implications for obesity risk: 

Results from the BVS-II Study. International Journal of Behavioral Nutrition & Physical 

Activity, 2. 

Scully, D., Kremer, J., Meade, M. M., Graham, R., & Dudgeon, K. (1998). Physical exercise 

and psychological well being: A critical review. British Journal of Sports Medicine, 32, 111-

120. 

Serdula, M. K., Ivery, D., Coates, R. J., Freedman, D. S., Williamson, D. F., & Byers, T. (1993). 

Do Obese Children Become Obese Adults? A Review of the Literature. Preventive Medicine, 

22, 167-177. 

Shavelson, R. J., Hubner, J. J., & Stanton, G. C. (1976). Validation of construct interpretations. 

Review of Educational Research, 46, 407-441. 

Shaw, J. M., Ebbeck, V., & Snow, C. M. (2000). Body composition and physical self-concept in 

older women. Journal of Women & Aging, 12, 59-75. 

Sjöström , M., Oja, P., Hagströmer, M., Smith, B. J., & Bauman, A. (2006). Health-enhancing 

physical activity across European Union countries: the Eurobarometer study Journal Journal 

of Public Health 14, 291-300  



REFERENCES 

137 

Sjöström, M., Oja, P., Hagströmer, M., Smith, B. J., & Bauman, A. (2006). Health-enhancing 

physical activity across European Union countries: The Eurobarometer study. Journal 

Journal of Public Health 14, 291-300  

Smith, A. L. (2004). Measurement of social physique anxiety in early adolescence. Medicine & 

Science in Sports & Exercise, 36, 475-483. 

Sonstroem, R. J. (1997a). Physical activity and self-esteem. In W. P. Morgan (Ed.), Physical 

activity and mental health (pp. 127-143). Washington, DC: Taylor & Fancis. 

Sonstroem, R. J. (1997b). Physical activity and self-esteem: A mediator of exercise and self-

esteem. In K. R. Fox (Ed.), The physical self: From motivation to well-being. (pp. 3-26). 

Champaign, IL: Human Kinetics. 

Sonstroem, R. J. (1998). Physical self-concept: Assessment and external validity. Exercercise & 

Sport Science Reviews, 26, 133-164. 

Sonstroem, R. J., Harlow, L. L., & Josephs, L. (1994). Exercise and self-esteem: Validity of 

model expansion and exercise associations. Journal of Sport & Exercise Psychology, 16. 

Sonstroem, R. J., & Morgan, W. P. (1989). Exercise and self-esteem: Rationale and model. 

Medicine & Science in Sports & Exercise, 21, 329-337. 

Sonstroem, R. J., & Potts, S. A. (1996). Life adjustment correlates of physical self-concepts. 

Medicine & Science in Sports & Exercise, 28, 619-625. 

Sonstroem, R. J., Speliotis, E. D., & Fava, J. L. (1992). Perceived Physical Competence in 

Adults: An Examination of the Physical Sepf-Perception Profile. Journal of Sport & 

Exercise Psychology, 14, 207-221. 

Spence, J. C., McGannon, K. R., & Poon, P. (2005). The effect of exercise on global self-

esteem: A quantitative review. Journal of Sport & Exercise Psychology, 27, 311-334. 

Statistisches Bundesamt. (2007). Statistisches Jahrbuch für die Bundesrepublik Deutschland 

2007. Wiesbaden: Statistisches Bundesamt. 

Stiller, J., & Alfermann, D. (2005). Self-concept in sport and exercise. Zeitschrift für 

Sportpsychologie, 12, 119-126. 

Stiller, J., & Alfermann, D. (2007a). Die deutsche Übersetzung des Physical Self-Description 

Questionnaire (PSDQ). Zeitschrift für Sportpsychologie, 14, 149-161. 

Stiller, J., & Alfermann, D. (2007b). Promotion of a healthy self-concept. In J. Liukkonen, Y. 

Vanden Auweele, B. Vereijken, D. Alfermann & Y. Theodorakis (Eds.), Psychology for 

physical educators: Student in focus. (2nd ed., pp. 123-140). Leeds: Human Kinetics. 

Stoll, O., & Alfermann, D. (2002). Effects of physical exercise on resources evaluation, body 

self-concept and well-being among older adults. Anxiety, Stress & Coping, 15, 311-319. 

Strauss, R. S. (2000). Childhood obesity and self-esteem. Pediatrics, 105, e15. 



REFERENCES 

138 

Stunkard, A. J., Harris, J. R., Pedersen, N. I., & McClearn, G. E. (1990). The body mass index 

of twins who have been reared apart. New England Journal of Medicine, 332, 1483-1487. 

Stunkard, A. J., & Sobal, J. (1995). Psycholocial consequences of obesity. In K. D. Brownell & 

C. D. Fairburn (Eds.), Eating disorders & obesity. A comprehensive handbook. New York: 

Guildford Press. 

Stunkard, A. J., & Wadden, T. A. (1992). Psychological aspects of severe obesity. American 

Journal of Clinical Nutrition, 55, 524S-532. 

Swinburn, B. A., & Egger, G. J. (2004). Influence of obesity-producing environments. In G. A. 

Bray & C. Bouchard (Eds.), Handbook of obesity: Clinical applications (2nd ed., pp. 97-

114). New York, NY: Marcel Dekker Inc. 

Tate, D. F., Jeffery, R. W., Sherwood, N. E., & Wing, R. R. (2007). Long-term weight losses 

associated with prescription of higher physical activity goals. Are higher levels of physical 

activity protective against weight regain? American Journal of Clinical Nutrition, 85, 954-

959. 

Taylor, A. H. (2000). Physical activity, anxiety, and stress. In S. J. H. Biddle, K. R. Fox & S. H. 

Boutcher (Eds.), Physical activity and psychological well-being. (pp. 10-45). New York: 

Routledge. 

Taylor, A. H., & Fox, K. R. (2005). Effectiveness of a primary care exercise referral 

intervention for changing physical self-perceptions over 9 months. Health Psychology, 24, 

11-21. 

Taylor, R. W., Jones, I. E., Williams, S. M., & Goulding, A. (2000). Evaluation of waist 

circumference, waist-to-hip ratio, and the conicity index as screening tools for high trunk fat 

mass, as measured by dual-energy X-ray absorptiometry, in children aged 3-19 y. American 

Journal of Clinical Nutrition, 72, 490-495. 

Taylor, S. E., & Stanton, A. L. (2007). Coping resources, coping processes, and mental health. 

Annual Review of Clinical Psychology, 3, 377-401. 

Teakle, H. (2006). Physical activity, weight change, and self-perception changes among obese 

individuals. Unpublished Thesis (M.Sc.), The University of Western Australia, Perth. 

Tomson, L. M., Pangrazi, R. P., Friedman, G., & Hutchison, N. (1993). Childhood depressive 

symptoms, physical activity and health related fitness. Journal of Sport & Exercise 

Psychology, 25, 419-439. 

Tonino, R. P., & Driscoll, P. A. (1988). Reliability of maximal and submaximal parameters of 

treadmill testing for the measurement of physical training in older persons. Journal of 

Gerontology, 43, M101-104. 

Torres, R., & Fernandez, F. (1995). Self-esteem and value of health as correlates of adolescent 

health behavior. Adolescence, 30, 403. 



REFERENCES 

139 

Treasure, D. C., Lox, C. L., & Lawton, B. R. (1998). Determinants of physical activity in a 

sedentary, obese female population. Journal of Sport & Exercise Psychology, 20, 218-224. 

Tremblay, M. S., & Willms, J. D. (2003). Is the Canadian childhood obesity epidemic related to 

physical inactivity? International Journal of Obesity & Related Metabolic Disorders, 27, 

1100-1105. 

Trost, S. G., Kerr, L. M., Ward, D. S., & Pate, R. R. (2001). Physical activity and determinants 

of physical activity in obese and non-obese children. International Journal of Obesity & 

Related Metabolic Disorders, 25, 822-829. 

Trost, S. G., Pate, R. R., Sallis, J. F., Freedson, P. S., Taylor, W. C., Dowda, M., et al. (2002). 

Age and gender differences in objectively measured physical activity in youth. Medicine & 

Science in Sports & Exercise, 34, 350-355. 

Tsai, A. G., & Wadden, T. A. (2005). Systematic review: An evaluation of major commercial 

weight loss programs in the United States. Ann Intern Med, 142, 56-66. 

Tudor-Locke, C., Ainsworth, B. E., Whitt, M. C., Thompson, R. W., Addy, C. L., & Jones, D. 

A. (2001). The relationship between pedometer-determined ambulatory activity and body 

composition variables. International Journal of Obesity & Related Metabolic Disorders, 25, 

1571-1578. 

U.S. Department of Health and Human Services. (1996). Physical activity and health: A report 

of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human Services, 

Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention 

and Health Promotion. 

U.S. Department of Health and Human Services. (2007). Prevalence of regular physical activity 

among adults — United States, 2001 and 2005 (No. 46, Vol. 56): Centers for Disease 

Control and Prevention. 

van Vorst, J. G., Buckworth, J., & Mattern, C. (2002). Physical self-concept and strength 

changes in college weight training classes. Research Quarterly for Exercise & Sport, 73, 

113-117. 

Venn, A. J., Thomson, R. J., Schmidt, M. D., Cleland, V. J., Curry, B. A., Gennat, H. C., et al. 

(2007). Overweight and obesity from childhood to adulthood: A follow-up of participants in 

the 1985 Australian Schools Health and Fitness Survey - Reply. The Medical Journal of 

Australia, 187, 314-315. 

Viegener, B. J., Renjilian, D. A., McKelvey, W. F., Schein, R. L., Perri, M. G., & Nezu, A. M. 

(1990). Effects of an intermittent, low-fat, low-calorie diet in the behavioral treatment of 

obesity. Behavior Therapy, 21, 499-509. 



REFERENCES 

140 

Wadden, T. A., Foster, G. D., & Letizia, K. A. (1994). One-year behavioral treatment of 

obesity: Comparison of moderate and severe caloric restriction and the effects of weight 

maintenance therapy. Journal of Consulting & Clinical Psychology, 62, 165-171. 

Wadden, T. A., Stunkard, A. J., Brownell, K. D., & Day, S. C. (1984). Treatment of obesity by 

behavior therapy and very-low-calorie diet: A pilot investigation. Journal of Consulting & 

Clinical Psychology, 52, 692-694  

Wadden, T. A., Vogt, R. A., Andersen, R. E., Bartlett, S. J., Foster, G. D., Kuehnel, R. H., et al. 

(1997). Exercise in the Treatment of Obesity: Effects of Four Interventions on Body 

Composition, Resting Energy Expenditure, Appetite, and Mood. Journal of Consulting & 

Clinical Psychology, 65, 269-277. 

Wahlqvist, M. L., & Hills, A. P. (1994). Key issues in physical activity and overfatness. In A. P. 

Hills & M. L. Wahlqvist (Eds.), Exercise and obesity. (pp. 245-254). London: Smith-

Gordon. 

Wardle, J., & Boniface, D. (2007). Changes in the distributions of body mass index and waist 

circumference in English adults, 1993/1994 to 2002/2003. International Journal of Obesity 

& Related Metabolic Disorders, 32, 527-532. 

Waters, E. B., & Baur, L. A. (2003). Childhood obesity: modernity's scourge. Medical Journal 

of Australia, 178, 422-423. 

Webster, J., & Tiggemann, M. (2003). The relationship between women's body satisfaction and 

self-image across the life span: The role of cognitive control. Journal of Genetic Psychology, 

164, 241-252. 

Welborn, T. A., Dhaliwal, S. S., & Bennett, S. A. (2003). Waist–hip-ratio is the dominant risk 

factor predicting cardiovascular death in Australia. The Medical Journal of Australia, 179, 

580-585. 

Welk, G. J., Corbin, C. B., & Dale, D. (2000). Measurement issues in the assessment of physical 

activity in children. Research Quarterly for Exercise & Sport, 71, 59-73. 

Weyer, C., Linkeschowa, R., Heise, T., Giesen, H. T., & Spraul, M. (1998). Implications of the 

traditional and the new ACSM physical activity recommendations on weight reduction in 

dietary treated obese subjects. International Journal of Obesity & Related Metabolic 

Disorders, 22, 1071-1078. 

Williams, P. T. (2005). Nonlinear relationships between weekly walking distance and adiposity 

in 27,596 women. Medicine & Science in Sports & Exercise, 37, 1893-1901. 

Wing, R. R. (2004). Behavioral approaches to the treatment of obesity. In G. A. Bray & C. 

Bouchard (Eds.), Handbook of obesity: Clinical applications (pp. 147-167). New York: 

Marcel Dekker, Inc. 



REFERENCES 

141 

World Health Organisation [WHO]. (2003). Health and development through physical activity 

and sport. (No. WHO/NMH/NPH/PAH/03.2). Geneva: : World Health Organisation. 

World Health Organisation [WHO]. (2006). Obesity and overweight [Fact Sheet N° 311].   

Retrieved March 7, 2008, from 

http://www.who.int/mediacentre/factsheets/fs311/en/index.html 

World Health Organisation [WHO]. (2008a). Health benefits of physical activity [Information 

Sheet].   Retrieved March 10, 2008, from 

http://www.who.int/dietphysicalactivity/pa/en/index.html 

World Health Organisation [WHO]. (2008b). Physical activity and young people.   Retrieved 

April 13, from 

http://www.who.int/dietphysicalactivity/factsheet_young_people/en/index.html 

World Health Organisation [WHO]. (2008c). Physical inactivity: A global public health 

problem.   Retrieved June 8, from 

http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/index.html 

World Health Organisation [WHO]. (2008d). Population nutrient intake goals for preventing 

diet-related chronic diseases.   Retrieved March 26, 2008, from 

http://www.who.int/nutrition/topics/5_population_nutrient/en/index7.html 

World Health Organisation [WHO]: Dept. of Chronic Diseases and Health Promotion. (2004). 

Global strategy on diet, physical activity and health. Geneva: World Health Organisation. 

World Health Organization. (2006). WHO Child Growth Standards: Methods and development: 

Length/height-for-age, weight-for-age, weight-for-length, weight-for-height and body mass 

index-for-age. Geneva: World Health Organization. 

Zillmann, N., Grove, J. R., Bishop, D., & Byrne, S. (2005). Physical self-perceptions and social 

physique anxiety following a weight management program [Abstract]. Paper presented at the 

ISSP 11th World Congress of Sports Psychology, Sydney. 

Zillmann, N., Grove, J. R., & Brennan, C. L. W. (2005). Links between physical activity, 

physical status, and social physique anxiety in adolescents [Abstract]. Paper presented at the 

ISSP 11th World Congress of Sports Psychology, Sydney. 

 

http://www.who.int/mediacentre/factsheets/fs311/en/index.html
http://www.who.int/dietphysicalactivity/pa/en/index.html
http://www.who.int/dietphysicalactivity/factsheet_young_people/en/index.html
http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/index.html
http://www.who.int/nutrition/topics/5_population_nutrient/en/index7.html


APPENDICES 

142 

Appendices 

Appendix A – Study 1 

 

The following section contains: 

(1) Research Information Sheet for Parents 

(2) Informed Consent Form 

(3) Psychometric Measures 

a. Modified SPAS 

b. Modified IPAQ 

 

Note:  

Data presented in STUDY 1 (Chapter 2) was collected as part of a larger research 

project. The Research Information Sheet and Informed Consent Form provided below are 

more inclusive and contain information with regards to additional measures and data not 

presented within this thesis.  

 

 



 

PLEASE COMPLETE AND SIGN THE CONSENT FORM THAT FOLLOWS. 

YOU MAY KEEP THIS INFORMATION SHEET FOR YOUR RECORDS. 

RESEARCH INFORMATION SHEET FOR PARENTS 

 

Title of Project: Physical status, self-perceptions, and physical activity 

Principal Investigator: Professor Robert Grove (phone: 6488-2369) 

 

 

Dear Parent, 

 

The School of Human Movement & Exercise Science at The University of Western Australia 
is about to begin a research project addressing the factors that influence involvement in 
physical activity during adolescence. At this time, we are seeking permission for your child to 
participate in this research. 

 

Please note that all information will be used for research purposes only, and your 
child’s identity and school will remain anonymous.       

 

Procedures and Time Commitments 

Your child will be asked to: 

 Provide general physical measures that will include: 

o Height and weight o waist and hip size 

 

 Take part in physical fitness testing that will assess: 

o aerobic fitness o flexibility 
o strength o co-ordination 

 

 complete questionnaires that ask about exercise involvement and their thoughts on 
their current level of: 

o body fat o co-ordination 

o physical fitness o sports competence 

o strength o flexibility 

o physical activity o body evaluation concerns 

 

Physical measures and fitness testing will be conducted at the same time that the school 
routinely conducts screening tests for the W.A. Institute of Sport talent identification program. 
The questionnaires will be undertaken during school time at a time approved by the principal 
and will take 10-15 minutes to complete.   
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INFORMED CONSENT FORM 

 

Your Child’s Rights as a Participant 

 Your child is free not to participate.  Refusal to take part in the study will not have any 
negative consequences or penalties. 

 

 If you give permission for your child to participate, you may withdraw your consent at any 
time. 

 

 Your child will not be exposed to any physical, psychological, or personal risks as a result of 
participation. 

 

 The researchers will answer any questions you have about the study at any time.   

 

Questions can also be directed to Associate Professor Robert Grove, School of Human 
Movement and Exercise Science, The University of Western Australia [phone: 6488-
2369 (direct) or 6488-2361 (message)]. 

***************************************************************************************************** 

 

I (print your name) ___________________________ have read the information about this 
study on the factors related to physical activity during adolescence, and: 

 I have been advised about what information will be collected, what the 
purpose is, and what will be done with the information upon completion of the 
study. 

 Any questions I have asked have been answered to my satisfaction. 

 I give permission for my child [print child’s name} _____________________ 
to participate in this study and understand that I may withdraw this consent at 
any time without penalties or loss of benefits. 

 I understand that all information about my child will be treated as strictly 
confidential and will not be released by the investigator unless required to do 
so by law. 

 I understand that the results of the study may be published, but my child’s 
name or identity will not be revealed. 

 

Signature of Parent: _______________________________            Date:________________ 

 

 



 

145 

SPAS 

This questionnaire will address a few questions concerning your figure. Please state how 
characteristic or true each statement is for you. Answer each question according to how you feel 
now, and please answer all the questions. 

 

This is a chance to look at yourself. It is not a test, and there are no wrong answers.  BE SURE THAT 

YOUR ANSWERS SHOW HOW YOU FEEL ABOUT YOURSELF AT THIS POINT IN TIME. WE WILL KEEP YOUR 

ANSWERS PRIVATE AND CONFIDENTIAL.  

 

There are 5 possible answers for each item. Please indicate the degree to which the statement is 
characteristic or true of you on a 5-point-scale (not at all, slightly, moderately, very, extremely 
characteristic). Make your response by circling the number under the best answer.  

 

 

 

THANK YOU  ! 

 

 

 
Not at all 

(1) 

Slightly 

(2) 

Moderately 

(3) 

Very 

(4) 

Extremely 

(5) 

1 
I have lots of concerns about my physique / 
figure. 

1 2 3 4 5 

2 
I am sometimes bothered by thoughts that 
other people are negatively evaluating my 
weight or body shape. 

1 2 3 4 5 

3 
Unattractive features of my physique / figure 
make me nervous in certain social settings. 

1 2 3 4 5 

4 
I feel nervous about my physique / figure in 
the presence of others. 

1 2 3 4 5 

5 
It would make me uncomfortable to know 
that others were evaluating my physique / 
figure. 

1 2 3 4 5 

6 
I am shy about displaying my physique / 
figure to others 

1 2 3 4 5 

7 
When in bathers, I often feel nervous about 
the shape of my body. 

1 2 3 4 5 



Name: _______________ Age: ________________ Sex:  ______________________ 

Height: ______________ Weight: _____________ Today’s Date: _______________ 
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1. VIGOROUS PHYSICAL ACTIVITIES 
 
THESE ARE ACTIVITIES THAT REQUIRE HARD PHYSICAL EFFORT, MAKE YOU SWEAT A 
LOT, AND MAKE YOU BREATHE MUCH HARDER THAN NORMAL.  
 

Examples:  heavy lifting or digging, hard swimming, aerobics, fast cycling, vigorous sports 

 

(a) During the past 7 days, on how many days did you engage in VIGOROUS physical 
activities like heavy lifting or digging, hard swimming, aerobics, fast cycling, or vigorous 
sports? 
 
Count only VIGOROUS physical activities that you did for at least 5 minutes at a time.   
 
        

Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 
(b) On average, how long did you exercise during these vigorous physical activity 
sessions? 
 
        

5-10 
minutes 

11-15 
minutes 

16-20 
minutes 

21-25 
minutes 

26-30 
minutes 

31-45 
minutes 

46-60 
minutes 

More than 
60 minutes 

 
(c) On average, what was the intensity of these vigorous physical activity sessions? 
 
       

Extremely Light Very light Light Somewhat Hard Hard Very Hard Extremely Hard 
 

2. MODERATE PHYSICAL ACTIVITIES 
 
THESE ARE ACTIVITIES THAT TAKE MODERATE PHYSICAL EFFORT, MAKE YOU SWEAT 
A LITTLE BIT, AND MAKE YOU BREATHE A LITTLE HARDER THAN NORMAL.  
 
Examples:  carrying light loads, slow swimming, regular-pace cycling, social sports 

 

(a) During the past 7 days, on how many days did you engage in MODERATE physical 
activities like carrying light loads, slow swimming, regular-pace cycling, or social sports? 
 
Do not include walking, and count only MODERATE physical activities that you did for at 
least 5 minutes at a time.  
 

        
Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 

(b) On average, how long did you exercise during these moderate physical activity 
sessions? 
 

        
5-10 

minutes 
11-15 

minutes 
16-20 

minutes 
21-25 

minutes 
26-30 

minutes 
31-45 

minutes 
46-60 

minutes 
More than 
60 minutes 

 

(c) On average, what was the intensity of these moderate physical activity sessions? 
 

       
Extremely Light Very light Light Somewhat Hard Hard Very Hard Extremely Hard 



Name: _______________ Age: ________________ Sex:  ______________________ 

Height: ______________ Weight: _____________ Today’s Date: _______________ 
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3. WALKING 
 
THIS INCLUDES WALKING AT WORK AND AT HOME, WALKING TO GET FROM PLACE TO 
PLACE, AND ANY WALKING THAT YOU DID FOR RECREATION, SPORT, EXERCISE, OR 
LEISURE PURPOSES.  
 

 

(a) During the past 7 days, on how many days did you WALK for at least 5 minutes at a 
time.   
 
        

Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 
 
(b) On average, for how long did you walk during these sessions? 
 
        

5-10 
minutes 

11-15 
minutes 

16-20 
minutes 

21-25 
minutes 

26-30 
minutes 

31-45 
minutes 

46-60 
minutes 

More than 
60 minutes 

 
 
(c) On average, what was the intensity of these walking sessions? 
 
       

Extremely Light Very light Light Somewhat Hard Hard Very Hard Extremely Hard 
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Appendix B – Study 2 

 

The following section contains: 

(1) Project proposal (requested by principal of Volkshochschule Leipzig) 

(2) Letter to lecturers 

(3) Letter to participants Leipzig (incl. research information) 

(4) Letter to participants Dessau (incl. research information) 

(5) Demographic data sheet 

(6) SPAS (German version) 

(7) PSDQ (German version) 

(8) IPAQ (German version) 

 

Note:  

Initial contact with principals of the Volkshochschulen (Secondary Education Institute) 

Leipzig and Dessau was made via phone and email. This correspondence is not included in 

this appendix. 
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Körperwahrnehmungskonzepte in übergewichtigen und normal-

gewichtigen Populationen 

Nadine Zillmann, M.A., The University of Western Australia, Perth, Australien 

 

Schlüsselwörter: physisches Selbstkonzept, Social Physique Anxiety (soziale 

Körperbewertungsangst), Übergewicht, Adipositas 

 

Projektbeschreibung Teilstudie „Körperwahrnehmungskonzepte in einer 
Erwachsenenpopulation: Länderübergreifender Vergleich Australien-

Deutschland“ 

 

Einleitung 

Übergewicht und Adipositas haben sich in den letzten Jahren global epidemisch verbreitet. In 

Australien, dem Land mit der zweithöchsten Adipositas- Rate nach den USA, sind derzeit etwa 58% 

der männlichen und 42% der weiblichen Bevölkerung übergewichtig (Australian Bureau of 

Statistics, 2003). Adipositas ist assoziiert mit erhöhtem Risiko für Krankheiten wie Diabetes, 

Hypertonie, Koronare Herzkrankheit, Schlaganfall und Schlafapnoe- Syndrom.  

Die möglichen psychologischen Konsequenzen für die Betroffenen dürfen nicht unterschätzt 

werden. Adipositas und Übergewichtigkeit sind assoziiert mit einer Reihe von psychologischen 

Faktoren, die die Lebensqualität der Betroffenen beeinträchtigen können. Dazu gehören zum 

Beispiel Unzufriedenheit mit dem eigenen Körpergewicht, Störungen der Selbstwahrnehmung und 

des Wohlbefinden, negatives Bodyimage, niedriges Selbstkonzept und geringes Selbstbewusstsein 

(Bocchieri, Meana & Fisher, 2002; Stunkard & Sobal, 1995). 

Das Promotionsprojekt beschäftigt sich vorwiegend mit den psychologischen Konzepten 

physisches Selbstkonzept und Social Physique Anxiety, die in übergewichtigen/ adipösen 

Populationen bisher nur wenig erforscht sind. 

Promotions-Projekt 

Im Rahmen der Dissertation sind vier Studien geplant, um die Konstrukte physisches 

Selbstkonzept und Social Physique Anxiety zu analysieren. Die Hauptforschungsziele sind:  

a) Vergleich von physischem Selbstkonzept und Social Physique Anxiety zwischen übergewichtigen 

und normalgewichtigen Populationen,  

b) Untersuchung, ob und wie die Konstrukte mit Veränderungen in der Körperkomposition 

variieren, und  

c) Analyse der zugrunde liegenden und beeinflussenden Determinanten, wie Alter, Geschlecht, 

Körpergewicht, sportliche Aktivität und kultureller Hintergrund. 

 

Untersuchungsdesign der Teilstudie 

Die Datenerhebung für einen interkulturellen Vergleich zu den Konzepten Social Physique Anxiety 

und physisches Selbst-Konzept beginnt im Juni 2004 in den Volkschulen Dessau und Leipzig. 

Mittels Fragebögen (SPAS, Social Physique Anxiety Scale, IPAQ) soll eine Teil-Stichprobe von 

jeweils etwa 300-400 Erwachsenen aus Deutschland und Australien untersucht werden. Die 

Untersuchung wird ausschließlich von der Promoventin ausgeführt, es stehen keine Hilfskräfte zur 

Datenerhebung zur Verfügung. Die australische Stichprobe wird voraussichtlich ab Oktober 2004 

in Perth erhoben.  

 

http://www.medizinfo.de/diabetes/dia.htm
http://www.medizinfo.de/kardio/hypertonie/start.shtml
http://www.medizinfo.de/kardio/khk/start.shtml
http://www.medizinfo.de/schlaganfall/sa.htm
http://www.medizinfo.de/kopfundseele/schlafen/schlaf.htm
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Untersuchungsdesign 

Stichprobe 

 300 + Erwachsene (etwa 100 Personen in Dessau, etwa 250 Personen in Leipzig)  

 Alter 18- ca. 70 Jahre, sowohl Männer, als auch Frauen 

 Teilnehmer/innen besuchen momentan einen beliebigen Kurs  aus dem allgemeinen 

Volkshochschulkursangebot (z.B. Sprachen, Sportkurse, Kreativkurse, Musikkurse etc.) 

 

Fragebögen 

jeweils deutsche Version des  

 PSDQ (Physical Self Description Questionnaire),  

§ Erfassung körperlicher Selbstwahrnehmung und des körperlichen 

Selbstkonzeptes; 70 Items 

 IPAQ (International Physical Activity Questionnaire),  

§ Erfassung von körperlicher Aktivität in den vergangenen 7 Tagen; Erfassung 

intensiver und moderater, Aktivitäten inklusive Laufen/ Spazieren und 

Sitzen; 4 Fragen, jeweils a) und b) 

 SPAS (Social Physique Anxiety Scale),  

§ Erfassung sozialer Körperlichkeitsangst ; 7 Items 

außerdem  

 Erfassung demographischer Daten; 10 Fragen 

 

Design und Anforderungen 

Die Kursleiter werden schriftlich über die geplante Untersuchung informiert. Bei Einverständnis 

des Kursleiters wird zu Beginn einer jeweiligen Kursstunde das Projekt durch die Promoventin 

kurz vorgestellt (5 Minuten). Dabei besteht die Möglichkeit für die Kursteilnehmer Rückfragen zu 

stellen. Die Fragebögen werden an die Teilnehmer, die zur Mitarbeit bereit sind, ausgegeben und 

sollen dann zu Hause ausgefüllt werden. Den Unterlagen ist ein Informationsschreiben beigefügt, 

in welchem die Studie vorgestellt wird, und auch die Telefonnummer für eventuelle Rückfragen 

angegeben ist. Die Promoventin nimmt die komplett ausgefüllten Bögen in der nächsten Stunde 

persönlich wieder entgegen.  

 

Der Hauptteil der Befragung ist für den Zeitraum Juni 2004 (01.06.-02.07.) vorgesehen. Des 

Weiteren kämen zusätzliche Befragungstermine zwischen dem 07.07. – 09.07. und dem 20.07. – 

08.08. in Frage. Die Kurse könnten sowohl in der Woche, als auch am Wochenende stattfinden, 

des Weiteren steht die Promoventin ganztägig zur Datenerhebung zur Verfügung. Auf Grund der 

räumlichen Nähe würden Kurse, die in der Löhrstraße gehalten werden, bevorzugt, aber auch 

Kurse in Außenobjekten wie Grünau, Paunsdorf etc. wären möglich. Erfahrungsgemäß liegt der 

Rücklauf in einer schriftlichen Untersuchung zwischen 60%-75% (Schätzungswerte). Demnach ist 

eine Grundgesamtheit von etwa 300 Personen nötig (bei 70% Rücklauf und angestrebter 

Stichprobe von 200).  

 

Bei der Auswahl der Kurse, in denen befragt werden soll, gibt es keinerlei Beschränkungen, obwohl 

es wünschenswert wäre, wenn einige Teilnehmer von Sportkursen untersucht werden könnten. Die 

Stichprobe soll möglichst heterogen sein, sowohl in der Altersstruktur, als auch in den 

Interessensgebieten der Teilnehmer (ausgedrückt in deren Wahl der Kurse).Die besondere 
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Angebotsstruktur einer Volkshochschule als Fortbildungsstätte eröffnet die Möglichkeit, eine 

vielschichtige und umfangreiche Gruppe von Erwachsenen zu befragen.  

Voraussetzung für die Erhebung ist selbstverständlich das Einverständnis der Kursleiter und der 

Kursteilnehmer. Die Teilnahme an der Untersuchung ist vollkommen freiwillig und die Befragten 

können jederzeit von der Erhebung zurücktreten. Alle Daten werden selbstverständlich anonym 

und vertraulich behandelt. 

 

Eine Kooperation von Seiten der Volkshochschulleitung ist hoch geschätzt und wird den Erfolg der 
Studie außerordentlich steigern, denn sie gewährleistet die Erhebung zuverlässiger Daten. Die 
Ergebnisse werden der Volkshochschule selbstverständlich nach der Analyse zur Verfügung 
gestellt. 
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Nadine Zillmann, M.A. 

The University of Western Australia 
School of Human Movement & Exercise Science 

35 Stirling Highway 
Crawley, W.A., 6009 

email: zillmann@cyllene.uwa.edu.au 

 

Leipzig, den 07.06.2004 

 

 

Australische Vergleichsstudie an der Leipziger Volkshochschule 

 

 

Liebe Kursleiterin, Lieber Kursleiter, 

 

im Rahmen meiner Promotion an der University of Western Australia in Perth, Australien, bin ich 
für wenige Wochen in Deutschland, um Daten für eine meiner Teilstudien zu erheben.  In dieser 
länder-übergreifenden Fragebogenerhebung werden mein Mentor Professor J.R. Grove und ich 
sportliches Bewegungsverhalten und Körperkonzepte deutscher und australischer Erwachsener 
vergleichen. 

 

Die besondere Angebotsstruktur einer Volkshochschule als Fortbildungsstätte eröffnet die 
Möglichkeit, eine vielschichtige Gruppe von Erwachsenen zu befragen.  Dazu benötige ich jedoch 
Ihre Hilfe. Ich wäre Ihnen sehr verbunden, wenn ich im Rahmen ihres Kurses eine einmalige 
Befragung ihrer Kursteilnehmer durchführen dürfte.  

 

Voraussetzung für diese Erhebung ist jedoch selbstverständlich Ihr Einverständnis und das Ihrer 
Kursteilnehmer.  Ihre Kooperation ist hoch geschätzt und ihr Mitwirken wird den Erfolg der Studie 
außerordentlich steigern. 

 

Mein Untersuchungsdesign sieht das Ausfüllen eines mehrseitigen Fragenbogens vor, dessen 
Komplettierung etwa 15-20 Minuten in Anspruch nehmen wird. Für Ihre Zusammenarbeit wäre ich 
Ihnen sehr dankbar, denn sie gewährleistet die Erhebung zuverlässiger Daten für meine geplante 
Studie.  

 

Ihre Hilfe und die Ihrer Kursteilnehmer sind vollkommen freiwillig und Sie können jederzeit von 
der Befragung zurücktreten.  Alle Daten werden selbstverständlich anonym und vertraulich 
behandelt.   

 

Ich freue mich darauf, in Kürze mit Ihnen persönlich in Kontakt zu treten.  Wenn Sie bis dahin 
schon Fragen haben, können Sie mich natürlich jederzeit gern in Leipzig unter 0341-22 59 303, 
unterwegs unter 0176-27 12 84 91 oder per Email (zillmann@cyllene.uwa.edu.au) erreichen. 

 

 

Vielen Dank und beste Grüße aus Leipzig, 

 

 

 

 

Nadine Zillmann 

mailto:zillmann@cyllene.uwa.edu.au
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Nadine Zillmann, M.A. 
The University of Western Australia 

School of Human Movement & Exercise Science 
35 Stirling Highway 

Crawley, W.A., 6009 
email: zillmann@cyllene.uwa.edu.au 

 

Leipzig, den 21.06.2004 

 

 

Promotionsstudie an der Leipziger Volkshochschule 

 

 

Liebe Teilnehmerin, Lieber Teilnehmer, 

 

im Rahmen meiner Promotion an der University of Western Australia in Perth, Australien, 
bin ich für wenige Wochen in Deutschland, um Daten für eine meiner Teilstudien zu erheben.  
In dieser länder-übergreifenden Fragebogenerhebung ich sportliches Bewegungsverhalten und 
Körperkonzepte deutscher und australischer Erwachsener vergleichen. 

 

Dazu benötige ich jedoch Ihre Hilfe. Voraussetzung für diese Erhebung ist in erster Linie 
natürlich Ihr Einverständnis.  Ihre Kooperation ist hoch geschätzt und ihr Mitwirken wird den 
Erfolg der Studie außerordentlich steigern. 

 

Mein Untersuchungsdesign sieht das Ausfüllen eines 7-seitigen Fragenbogens vor, dessen 
Komplettierung etwa 15-20 Minuten in Anspruch nehmen wird. Alle Teile des Fragebogens 
haben ausführliche Beschreibungen und Beispiele im Kopf-Teil. Bitte beachten Sie, dass die 
Seiten doppelseitig bedruckt sind. Ich würde mich sehr freuen, wenn Sie sich die Zeit nehmen 
könnten, alle Seiten komplett auszufüllen. Bringen Sie den Fragebogen dann einfach in 
der nächsten Stunde wieder mit. 

Für Ihre Zusammenarbeit bin ich Ihnen sehr dankbar, denn sie gewährleistet die Erhebung 
zuverlässiger Daten für meine geplante Studie.  

 

Ihre Hilfe ist vollkommen freiwillig und Sie können jederzeit von der Befragung zurücktreten.  
Alle Daten werden selbstverständlich anonym und vertraulich behandelt.   

 

Ich danke Ihnen herzlich für Ihre Bemühungen und Ihre Zeit.  Wenn Sie noch Fragen haben, 
können Sie mich natürlich jederzeit gern in Leipzig unter 0341-22 59 303, unterwegs unter 
0176-27 12 84 91 oder per Email (zillmann@cyllene.uwa.edu.au) erreichen. 

 

 

Vielen Dank, 

 

 

 

 

Nadine Zillmann 
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Nadine Zillmann, M.A. 
The University of Western Australia 

School of Human Movement & Exercise Science 
35 Stirling Highway 

Crawley, W.A., 6009 
email: zillmann@cyllene.uwa.edu.au 

 

Leipzig, den 07.06.2004 

 

Promotionsstudie an der Dessauer Volkshochschule 

 

 

Liebe Teilnehmerin, Lieber Teilnehmer, 

 

im Rahmen meiner Promotion an der University of Western Australia in Perth (Australien) 
bin ich für wenige Wochen in Deutschland, um Daten für eine meiner Teilstudien zu erheben.  
In dieser länder-übergreifenden Fragebogenerhebung werden mein Mentor Professor J.R. 
Grove und ich sportliches Bewegungsverhalten und Körperkonzepte deutscher und 
australischer Erwachsener vergleichen. 

 

Dazu benötige ich jedoch Ihre Hilfe. Voraussetzung für diese Erhebung ist in erster Linie 
natürlich Ihr Einverständnis.  Ihre Kooperation ist hoch geschätzt und ihr Mitwirken wird den 
Erfolg der Studie außerordentlich steigern. 

 

Mein Untersuchungsdesign sieht das Ausfüllen eines 7-seitigen Fragenbogens vor, dessen 
Komplettierung etwa 15-20 Minuten in Anspruch nehmen wird. Alle Teile des Fragebogens 
haben ausführliche Beschreibungen und Beispiele im Kopf-Teil. Bitte beachten Sie, dass die 
Seiten doppelseitig bedruckt sind. Ich würde mich sehr freuen, wenn Sie sich die Zeit nehmen 
könnten, alle Seiten komplett auszufüllen. Bringen Sie den Fragebogen dann einfach in der 
nächsten Stunde wieder mit. 

Für Ihre Zusammenarbeit bin ich Ihnen sehr dankbar, denn sie gewährleistet die Erhebung 
zuverlässiger Daten für meine geplante Studie.  

 

Ihre Hilfe ist vollkommen freiwillig und Sie können jederzeit von der Befragung zurücktreten.  
Alle Daten werden selbstverständlich anonym und vertraulich behandelt.  Bitte beachten Sie 
auch, dass dies keine Untersuchung der Volkshochschule Dessau ist.  Die Daten werden 
ausschließlich im Rahmen meiner Promotion verwendet. 

 

Ich freue danke Ihnen herzlich für Ihre Bemühungen und Ihre Zeit.  Wenn Sie noch Fragen 
haben, können Sie mich natürlich jederzeit gern in Leipzig unter 0341-22 59 303, unterwegs 
unter 0176-27 12 84 91 oder per Email (zillmann@cyllene.uwa.edu.au) erreichen. 

 

Vielen Dank und beste Grüße aus Leipzig, 

 

 

 

 

Nadine Zillmann    
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Liebe/r TeilnehmerIn,  
 

Zur Gewährleistung der Anonymität Ihrer Daten erstellen Sie bitte zunächst Ihr persönliches 
Kennwort: 

 

Erster Buchstabe Ihres Vornamens __ 
Letzter Buchstabe Ihres Nachnamens __ 
Erster Buchstabe des Monats, in dem Sie geboren sind __ 
Jahr, in dem Sie geboren sind __ __ 

 

Im Folgenden möchte ich Sie bitten, einige Angaben zu Ihrer Person zu machen. Die Daten werden 
selbstverständlich streng vertraulich und anonym behandelt! Bitte kreuzen Sie die für Sie 
zutreffende Antwort an (  ) oder füllen Sie das entsprechende Feld aus (z.B. Alter, Größe etc.). Bitte 
beantworten Sie alle Fragen! 

 

(1) Geschlecht  

 Weiblich (1)  Männlich (2) 

(2) Alter (in Jahren): _________ 

(3) Körpergröße: __________ m (4) Körpergewicht: ___________ kg 

(5) Partner   

 Ja (1)  Nein (2) 

(6) Familienstand  

 Ledig (1)  Verheiratet/ zusammen lebend (2) 

 Geschieden (3)  Verheiratet/ getrennt lebend (4) 

 Verwitwet (5)  

  

(7) Schulabschluss  

 Ohne Abschluss (1)  Hauptschule/ 8.Klasse (2) 

 Mittlere Reife/ Realschule (3)  POS 10.Klasse (4) 

 Berufs-/ Fachschule (5)  Abitur/ ohne abgeschlossenes Studium (6)  

 abgeschlossenes Hoch-/ FH-Studium (7)  

  

(8) Beruf   

 Noch nie berufstätig (1)  ArbeiterIn (2) 

 LandwirtIn (3)  Freiberuflich tätig (3) 

 Angestellte/r mit Leitungsfunktion (4)  Angestellte/r ohne Leitungsfunktion (5) 

 Beamter/in (6)  Selbständige/r (7) 

  

(9) Berufstätigkeit  

 Vollzeit >35h/Wo. (1)  Wehr-/Zivildienst (2) 

 Teilzeit 15-35h/Wo. (3)  Mutterschafts-/Erziehungsurlaub (4) 

 Teilzeit <15h/Wo. (5)  Rentner/Vorruhestand (6) 

 Arbeitslos/0-Kurzarbeit (7)  Hausfrau/-mann (8) 

 Im Studium (9)  Nicht berufstätig (10) 

 In Schulausbildung (11)  In Berufsausbildung (12) 

  

(10) Haushaltseinkommen  

 Weniger als 500 €/ Monat (1)  500 bis 1000 €/ Monat (2) 

 1001 bis 2000 €/ Monat (3)  2001 bis 3000 € / Monat (4) 

 Mehr als 3000 €/ Monat (5)   

  



 

© Motl & Conroy, 2001 

Dt. Übersetzung: Nadine Zillmann, The University of Western Australia (UWA), email: zillmann@cyllene.uwa.edu.au 

Code: _________ 

 

SPAS Deutsch (SPAS-g) 

 

Im folgenden Fragebogen finden Sie einige Aussagen zu Ihrem Körper und Ihrer Figur. Bitte 
beurteilen Sie, wie typisch die Aussagen für SIE PERSÖNLICH sind. Kreuzen Sie die Antwort an, die 
am besten beschreibt, wie Sie sich im Moment fühlen.  

Dies ist kein Test; es gibt keine richtigen oder falschen Antworten. VERSICHERN SIE SICH, DASS 

IHRE ANTWORTEN ZEIGEN, WIE SIE SICH IM AUGENBLICK FÜHLEN. ALLE ANTWORTEN WERDEN 

ABSOLUT VERTRAULICH BEHANDELT. 

Lesen Sie jeden der folgenden Sätze genau durch und entscheiden Sie sich dann für eine Antwort. 
Es gibt jeweils 5 Antwortmöglichkeiten, von “ganz und gar nicht typisch für mich” (1) bis “ganz 
und gar typisch für mich” (5). Kreuzen Sie die Antwort an, die für Sie am ehesten zutrifft und 
versichern Sie sich, dass Sie alle ALLE Fragen beantwortet haben. 

 

 

Vielen Dank!  

 

Ganz und 
gar nicht 
typisch 

(1) 

Eher nicht 
typisch 

(2) 

Teilweise 
typisch 

(3) 

Über-
wiegend 
typisch 

(4) 

Ganz und 
gar 

typisch 

(5) 

1 
Ich wünschte, ich würde mir nicht so 
viele Sorgen um meinen Körperbau 
bzw. meine Figur machen. 

1 2 3 4 5 

2 
Ich mache mir manchmal Gedanken 
darüber, ob andere meine Figur oder 
mein Gewicht negativ bewerten. 

1 2 3 4 5 

3 

In bestimmten sozialen Situationen 
werde ich auf Grund unattraktiver 
Merkmale meines Körpers bzw. 
meiner Figur nervös. 

1 2 3 4 5 

4 
Mein Körperbau bzw. meine Figur 
macht mich in der Anwesenheit 
anderer nervös.  

1 2 3 4 5 

5 
Ich bin zufrieden damit, wie fit mein 
Körper auf andere wirkt.  

1 2 3 4 5 

6 

Es würde mich beunruhigen, wenn 
ich wüsste, dass andere meinen 
Körperbau bzw. meine Figur 
bewerten.  

1 2 3 4 5 

7 
Ich habe Hemmungen, anderen 
meinen Körper bzw. meine Figur zu 
zeigen.  

1 2 3 4 5 



 

© H.W. Marsh, 1999, 

Self-concept Enhancement and Learning Facilitation (SELF) Research Centre, University of Western Sydney 

Deutsche Übersetzung: J. Stiller, 2003 (Universität Leipzig; email: stiller@uni-leipzig.de) 

Code: ___________________ 

 

Im Folgenden finden Sie Aussagen, die sich darauf beziehen, wie sich Menschen beschreiben. 
Bitte lesen Sie jede Aussage sorgfältig durch und entscheiden Sie, in welchem Maße die 
Aussage auf Sie zutrifft oder nicht zutrifft. 

Es gibt für Sie sechs verschiedene Antwortmöglichkeiten von „trifft gar nicht zu“ bis „trifft sehr zu“. 
Es folgt ein Beispiel: 

 

 Beispiel 
(1) 

trifft gar 
nicht zu 

 

(2) 
trifft 

nicht zu 
 

(3) 
trifft 
eher 

nicht zu 

(4) 
trifft 

eher zu 

(5) 
trifft zu 

 

(6) 
trifft 

sehr zu 

(i) Ich lese gern Bücher. 1 2 3 4 5 6 

 

Wenn für Sie die Aussage „Ich lese gern Bücher“ etwas zutrifft, kreuzen Sie bitte das Kästchen 
mit „trifft etwas zu“ an. Sind Sie der Meinung, die Aussage gar nicht zutrifft, dann kreuzen Sie 
bitte das Kästchen mit „trifft gar nicht zu“ an. 

 

Bitte antworten Sie zügig und entscheiden sie sich umgehend für eine Antwort. Bitte beantworten 
Sie alle Aussagen. Es gibt keine falschen Antworten. 

 

 Der Fragebogen beginnt hier. 

Bitte beginnen Sie, wenn Sie fertig sind. 

(1) 

trifft gar 
nicht zu 

 

(2) 

trifft 
nicht zu 

 

(3) 
trifft 
eher 

nicht zu 

(4) 
trifft 

eher zu 

(5) 

trifft zu 

 

(6) 
trifft 

sehr zu 

1 
Wenn ich krank bin, geht es mir so schlecht, dass ich 
nicht einmal aufstehen kann. 

1 2 3 4 5 6 

2 
Ich fühle mich sicher im Ausführen von schwierigen 
und schnell aufeinanderfolgenden Bewegungen. 

1 2 3 4 5 6 

3 
Ich treibe mehrmals in der Woche Sport oder bin 
körperlich so aktiv, dass ich richtig außer Atem 
komme. 

1 2 3 4 5 6 

4 Ich bin zu dick. 1 2 3 4 5 6 

5 Andere Leute denken, dass ich gut im Sport bin. 1 2 3 4 5 6 

6 Ich bin mit meinen Körper zufrieden       

7 Ich sehe gut aus für mein Alter. 1 2 3 4 5 6 

8 Ich bin körperlich stark. 1 2 3 4 5 6 

9 
Ich kann meinen Körper ganz gut drehen, wenden und 
verbiegen. 

1 2 3 4 5 6 

10 Ich kann eine weite Strecken rennen ohne anzuhalten. 1 2 3 4 5 6 

11 
Im Allgemeinen gelingen mir die meisten Sachen gut, 
die ich tue. 

1 2 3 4 5 6 

12 Mich erwischt fast jede Grippe, Erkältung, Virus usw. 1 2 3 4 5 6 

13 
Es fällt mir leicht, die Bewegungen meines Körpers zu 
kontrollieren. 

1 2 3 4 5 6 

14 
Ich treibe oft Sport oder übe andere körperliche 
Aktivitäten aus, bei denen ich richtig außer Atem 
komme. 

1 2 3 4 5 6 

15 Ich habe zu viel Bauch. 1 2 3 4 5 6 

16 In den meisten Sportarten bin ich gut. 1 2 3 4 5 6 

17 Körperlich bin ich mit mir zufrieden. 1 2 3 4 5 6 

18 Ich habe ein hübsches Gesicht. 1 2 3 4 5 6 



 

© H.W. Marsh, 1999, 

Self-concept Enhancement and Learning Facilitation (SELF) Research Centre, University of Western Sydney 

Deutsche Übersetzung: J. Stiller, 2003 (Universität Leipzig; email: stiller@uni-leipzig.de) 

 Der Fragebogen geht hier weiter. 

Bitte beantworten Sie alle Fragen. 

(1) 

trifft gar 
nicht zu 

 

(2) 

trifft 
nicht zu 

 

(3) 
trifft 
eher 

nicht zu 

(4) 
trifft 

eher zu 

(5) 

trifft zu 

 

(6) 
trifft 

sehr zu 

19 Ich habe eine Menge Kraft in meinem Körper. 1 2 3 4 5 6 

20 Mein Körper ist beweglich. 1 2 3 4 5 6 

21 
In einem Test, der körperliches Durchhaltevermögen 
misst, würde ich gut abschneiden. 

1 2 3 4 5 6 

22 Es gibt eigentlich wenig, worauf ich stolz sein kann. 1 2 3 4 5 6 

23 
Ich bin so oft krank, dass ich nicht alles tun kann, was 
ich gern möchte. 

1 2 3 4 5 6 

24 Ich kann meine Bewegungen gut koordinieren. 1 2 3 4 5 6 

25 

Drei- oder viermal die Woche treibe ich Sport oder übe 
andere körperliche Aktivitäten aus, bei denen ich 
richtig außer Atem komme und die auch mind. 30 
Minuten andauern. 

1 2 3 4 5 6 

26 Mein Körper hat zu viel Fett. 1 2 3 4 5 6 

27 Die meisten Sportarten fallen mir leicht. 1 2 3 4 5 6 

28 
Ich bin mit meinem Aussehen und meinen körperlichen 
Fähigkeiten zufrieden. 

1 2 3 4 5 6 

29 Ich sehe besser aus als die meisten meiner Freunde. 1 2 3 4 5 6 

30 
Ich bin stärker als die meisten anderen in meinem 
Alter. 

1 2 3 4 5 6 

31 Mein Körper ist steif und unbeweglich. 1 2 3 4 5 6 

32 Ich könnte 5 Kilometer joggen ohne stehen zubleiben. 1 2 3 4 5 6 

33 
Ich habe das Gefühl, dass mein Leben nicht sehr 
nützlich ist.  

1 2 3 4 5 6 

34 Ich bin fast nie krank. 1 2 3 4 5 6 

35 
Bei den meisten körperlichen Betätigungen sind meine 
Bewegungen weich und gleichmäßig. 

1 2 3 4 5 6 

36 
Ich bin mind. dreimal die Woche körperlich aktiv (z.B. 
Jogging, Tanzen, Radfahren, Aerobic, Gymnastik oder 
Schwimmen). 

1 2 3 4 5 6 

37 Ich habe Übergewicht. 1 2 3 4 5 6 

38 Ich habe gute sportliche Fähigkeiten. 1 2 3 4 5 6 

39 Ich fühle mich körperlich wohl. 1 2 3 4 5 6 

40 Ich bin hässlich. 1 2 3 4 5 6 

41 Ich bin schwach und habe keine Muskeln. 1 2 3 4 5 6 

42 
Meine Körperteile lassen sich ganz gut in alle 
Richtungen biegen und bewegen. 

1 2 3 4 5 6 

43 
Ich denke, dass ich eine lange Strecke laufen könnte 
ohne müde zu werden. 

1 2 3 4 5 6 

44 Im Großen und Ganzen tauge ich nichts. 1 2 3 4 5 6 

45 Ich werde oft krank. 1 2 3 4 5 6 

46 
Ich finde, mein Körper kann gleichmäßige 
Bewegungen leicht ausführen. 

1 2 3 4 5 6 

47 
Ich treibe eine Menge Sport oder bin oft körperlich 
aktiv (z.B. Tanzen, Gymnastik ...). 

1 2 3 4 5 6 

48 Ich habe zu viel Bauch. 1 2 3 4 5 6 

49 
Ich bin besser im Sport als die meisten meiner 
Freunde. 

1 2 3 4 5 6 



 

© H.W. Marsh, 1999, 

Self-concept Enhancement and Learning Facilitation (SELF) Research Centre, University of Western Sydney 

Deutsche Übersetzung: J. Stiller, 2003 (Universität Leipzig; email: stiller@uni-leipzig.de) 

 Der Fragebogen geht hier weiter. 

Bitte beantworten Sie alle Fragen. 

(1) 

trifft gar 
nicht zu 

 

(2) 

trifft 
nicht zu 

 

(3) 
trifft 
eher 

nicht zu 

(4) 
trifft 

eher zu 

(5) 

trifft zu 

 

(6) 
trifft 

sehr zu 

50 
Ich bin zufrieden so wie ich bin und was ich 
körperlich leisten kann. 

1 2 3 4 5 6 

51 Ich sehe gut aus. 1 2 3 4 5 6 

52 In einem Test, der Kraft misst, wäre ich gut. 1 2 3 4 5 6 

53 
Ich denke, dass ich für die meisten Sportarten 
beweglich genug bin. 

1 2 3 4 5 6 

54 
Ich kann eine lange Zeit körperlich aktiv sein ohne 
müde zu werden. 

1 2 3 4 5 6 

55 Die meisten Dinge, die ich anpacke, mache ich gut. 1 2 3 4 5 6 

56 
Wenn ich krank werde, dauert es lange bis es mir 
wieder besser geht. 

1 2 3 4 5 6 

57 
Beim Sport sehen meine Bewegungen schön aus 
und sind aufeinander abgestimmt. 

1 2 3 4 5 6 

58 Ich bin fast täglich sportlich oder körperlich aktiv. 1 2 3 4 5 6 

59 Andere meinen, ich sei dick. 1 2 3 4 5 6 

60 In Sportspielen bin ich gut. 1 2 3 4 5 6 

61 Ich fühle mich körperlich wohl. 1 2 3 4 5 6 

62 Keiner hält mich für attraktiv. 1 2 3 4 5 6 

63 Ich kann leicht schwere Dinge hochheben. 1 2 3 4 5 6 

64 
Ich denke, dass ich in einem Test, der die 
Beweglichkeit misst, ganz gut abschneiden würde. 

1 2 3 4 5 6 

65 
Ich bin gut in Ausdauersportarten wie 
Langstreckenlauf, Aerobic, Radfahren, Schwimmen 
oder Skilanglauf. 

1 2 3 4 5 6 

66 
Im Großen und Ganzen kann ich eigentlich stolz auf 
mich sein. 

1 2 3 4 5 6 

67 
Ich muss öfter zum Arzt gehen als die meisten in 
meinem Alter. 

1 2 3 4 5 6 

68 Eigentlich bin ich ein Versager. 1 2 3 4 5 6 

69 
Ich bleibe meistens gesund, sogar wenn Freunde 
von mir krank werden. 

1 2 3 4 5 6 

70 
Ich habe den Eindruck, dass alles, was ich anpacke, 
irgendwie schief geht. 

1 2 3 4 5 6 

 

 



Code: __________________ 

_________________________________________________________________________ 

DIESER FRAGEBOGEN HAT 2 SEITEN.  
BITTE VERSICHERN SIE SICH, DASS SIE ALLE FRAGEN BEANTWORTET HABEN. 
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Fragebogen zur körperlichen Aktivität 
 

Im Rahmen dieser Studie möchte ich mehr über körperliche Aktivitäten erfahren, die Menschen im 
Alltag, bei der Arbeit, in der Schule, in der Wohnumgebung, oder um von einem Ort an den 
anderen etc. zu gelangen, ausüben.  
Im Folgenden werden Sie gefragt, wie viel Zeit Sie in den letzten 7 Tagen in körperliche Aktivität 
investiert haben. Bitte beantworten Sie alle Fragen, auch wenn Sie sich nicht für körperlich aktiv 
halten. 
 

2. INTENSIVE KÖRPERLICHE AKTIVITÄTEN 
 

Dies sind Aktivitäten, die hohe KÖRPERLICHE ANSTRENGUNG ERFORDERN, die Sie INS SCHWITZEN 

BRINGEN und die Sie veranlassen, TIEFER UND STÄRKER ALS NORMAL ZU ATMEN. 
 

Beispiele: Heben/Tragen von schweren Gegenständen, Graben, schnelles Schwimmen, 
Aerobics, schnelles Radfahren, intensive sportliche Aktivitäten 

 
(a) An wie vielen Tagen innerhalb der letzten 7 Tage führten Sie INTENSIVE körperliche Aktivitäten wie 
Heben/ Tragen schwerer Gegenstände oder intensive sportliche Aktivitäten, wie schnelles 
Schwimmen oder Radfahren etc. aus?  
Bitten zählen Sie nur diejenigen INTENSIVEN körperlichen Aktivitäten auf, die Sie für mindestens 10 
Minuten am Stück ausführten.   
 

       
1 Tag 2 Tage 3 Tage 4 Tage 5 Tage 6 Tage jeden Tag 

 

 keine intensiven Tätigkeiten  
 Bitte gehen sie direkt zu Frage 2 (a) 

 weiß nicht 

 
(b) Wie lange führten Sie diese intensiven körperlichen Aktivitäten durchschnittlich aus (in 
Minuten)? 
 

        
5-10 

Minuten 
11-15  

Minuten 
16-20  

Minuten 
21-25  

Minuten 
26-30  

Minuten 
31-45  

Minuten 
46-60  

Minuten 
mehr als 60 

Minuten 
 

 weiß nicht/ bin mir nicht sicher  

 

3. MODERATE KÖRPERLICHE AKTIVITÄTEN 
 

Dies sind Aktivitäten, die MODERATE KÖRPERLICHE ANSTRENGUNG ERFORDERN, die Sie ETWAS INS 

SCHWITZEN BRINGEN und die Sie veranlassen, ETWAS TIEFER UND STÄRKER ALS NORMAL ZU 

ATMEN. 
 

Beispiele: Tragen leichter Gegenstände, langsames Schwimmen, gemütliches Radfahren, 
soziale sportliche Aktivitäten 

 
(a) An wie vielen Tagen innerhalb der letzten 7 Tage führten Sie MODERATE körperliche Aktivitäten wie 
Tragen leichter Gegenstände, langsames Schwimmen, gemütliches Radfahren etc. aus?  
Bitte beziehen Sie laufen/spazieren gehen nicht mit ein und zählen Sie nur diejenigen MODERATEN 
körperlichen Aktivitäten auf, die Sie für mindestens 5 Minuten am Stück ausführten. 

 
       

1 Tag 2 Tage 3 Tage 4 Tage 5 Tage 6 Tage jeden Tag 

 keine intensiven Tätigkeiten  
 Bitte gehen sie direkt zu Frage 3 (a) 

 weiß nicht 

 



Code: __________________ 

_________________________________________________________________________ 

DIESER FRAGEBOGEN HAT 2 SEITEN.  
BITTE VERSICHERN SIE SICH, DASS SIE ALLE FRAGEN BEANTWORTET HABEN. 
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(b) Wie lange führten Sie diese moderaten körperlichen Aktivitäten durchschnittlich aus (in 
Minuten)? 
 

        
5-10 

Minuten 
11-15  

Minuten 
16-20  

Minuten 
21-25  

Minuten 
26-30  

Minuten 
31-45  

Minuten 
46-60  

Minuten 
mehr als 60 

Minuten 
 

 weiß nicht/ bin mir nicht sicher  
 

4. LAUFEN/ SPAZIEREN 

 
Laufen meint LAUFEN ZU HAUSE ODER IM BERUF, LAUFEN UM VON A NACH B ZU GELANGEN, und 
jegliche Form von LAUFEN ALS ERHOLUNG, FREIZEIT ODER ZU SPORTIVEN ZWECKEN.  
 

 

(a) An wie vielen Tagen innerhalb der letzten 7 Tage sind sie für mindestens 5 Minuten am Stück 
GELAUFEN?  
 

       
1 Tag 2 Tage 3 Tage 4 Tage 5 Tage 6 Tage jeden Tag 

 

 keine intensiven Tätigkeiten  
 Bitte gehen sie direkt zu Frage 4 (a) 

 weiß nicht 

  

(b) Wie lange sind Sie an diesen Tagen durchschnittlich gelaufen (in Minuten)? 
 

        
5-10 

Minuten 
11-15  

Minuten 
16-20  

Minuten 
21-25  

Minuten 
26-30  

Minuten 
31-45  

Minuten 
46-60  

Minuten 
mehr als 60 

Minuten 
 

 weiß nicht/ bin mir nicht sicher  

 

4. SITZEN 
 
Mit Sitzen wird sie Zeit bezeichnet, in der Sie IM BERUF, IN DER SCHULE, IN DER UNI ODER ZU 

HAUSE SITZEN, außerdem jegliche Form von SITZEN IN DER FREIZEIT.  Sitzen meint überdies 
ZEIT AM SCHREIBTISCH, BESUCH BEI FREUNDEN, LESEN, REISEN (ÖPNV ODER PKW) UND FERNSEHEN.  
 

 
(a) Innerhalb der letzten 7 Tage, wie viel Zeit verbrachten Sie an einem durchschnittlichen 
WOCHENTAG im Sitzen? 
 

Vor 12 Uhr mittags: 
 
_________  Stunde(n)          ________  Minute(n) 

  

 
Zwischen 12 und 18 Uhr: 

 
_________  Stunde(n)          ________  Minute(n) 

  

 
Zwischen 18 und 24 Uhr: 

 
_________  Stunde(n)          ________  Minute(n) 

  

 
(b) Innerhalb der letzten 7 Tage, wie viel Zeit verbrachten Sie an einem durchschnittlichen Tag am 
WOCHENENDE im Sitzen? 

 
Vor 12 Uhr mittags: 

 
_________  Stunde(n)          ________  Minute(n) 

 
Zwischen 12 und 18 Uhr: 

 
__________  Stunde(n)           ________  Minute(n) 

 
Zwischen 18 und 24 Uhr: 

 
_________  Stunde(n)          ________  Minute(n) 
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Appendix C – Study 3 

 

The following section contains: 

(1) Participant information sheet exercise group 

(2) GP approval form 

(3) Information sheet fitness testing 

(4) Participant information sheet and informed consent form CBT groups 

(5) Participant information sheet and informed consent form control group 

(6) Pre-fitness test forms: 

a. Medical history 

b. Modified Physical Activity Readiness Questionnaire (PAR-Q) 

c. Physical Activity Stages of Change Questionnaire 

(7) Modified Bruce Protocol test sheet 

(8) Exercise monitor sheet 

(9) Psychometric instruments: 

a. PSDQ 

b. IPAQ 

c. SPAS 

(10) Letter to participants 

 

http://www.exrx.net/Testing.html


 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
of Western Australia, Crawley, WA 6009 (telephone number 6488-3703). All participants will be provided with a copy of 

this Information Sheet and Consent Form for their personal records. 

 

PARTICIPANT INFORMATION EXERCISE GROUP 

 

Dear Participant, 

 

Thank you for your interest in the Weight Management Group at The University of Western 
Australia.  

As part of this program, you have been randomly assigned to the exercise group. That means, you 
will be asked to attend 3 one-hour group exercise sessions each week for 12 weeks. The exercise 
program will consist of moderate-intensity activities designed as a supervised gym program. The 
program includes aerobic and resistance training exercises, as well as a stretching and flexibility 
component. Pre and post program you will be asked to participate in an exercise fitness test to 
assess your aerobic fitness and your flexibility. In addition, we will also assess your body 
composition using a DEXA scan. 

In order to plan this part of the program, we need you to: 

1. In case you have not had the chance yet, please make an appointment with your family 
doctor, and ask him/her to sign the attached medical clearance form. Getting your 
doctors approval to undertake the exercise program will help us to ensure that the 
exercise program is as enjoyable, safe, and successful as possible for you. Your health 
and safety is very important to us. To ensure safe and enjoyable involvement in the 
exercise program, we follow the high standards of the American College of Sports 
Medicine (ACSM).  

2. The exercise program is designed to meet your personal level of fitness. Even if you have 
not been engaging in physical activity for a while, the program will be suitable for you.  

3. A preliminary fitness test will be conducted, assessing your aerobic fitness and your 
flexibility. The fitness test is a graded exercise test on a treadmill, and you will be asked 
to walk till exhaustion. Please allow about 45-60 min in total for this test, although you 
will not be longer on the treadmill than 10-15 min, depending on your aerobic fitness.  

4. The exercise instructor will explain details of the program and answer all your questions 
about the class in the first class.  

5. Bring loose fitting, comfortable clothes, trainers, and sufficient amount of water to the 
fitness test and to each of the exercise sessions. 

6. Choose 3 time-slots from the list below that are free from other commitments and can 
be set aside as your regular exercise times for the next 12 weeks. Please choose these 
time-slots carefully so that you can establish a regular schedule and attend consistently.  
Regular attendance is important for improving your fitness and body composition as 
well as helping us to collect valid information during the program. Everyone will be 
asked to submit their time preferences at the initial group meeting on Feb 16th. 

These are the time slots for the group exercise program. Please choose the 3 times most suitable for 
you to ensure regular attendance at the group exercise sessions. Please choose 3 different days. You 
will be asked to tell us your preferences at the initial group session. If the times below are not 
suitable for you, please get in contact with us. 



 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
of Western Australia, Crawley, WA 6009 (telephone number 6488-3703). All participants will be provided with a copy of 

this Information Sheet and Consent Form for their personal records. 

 

Note that the group exercise program will commence on 21 February 2005, but there will be an 
introductory session in the gym the week before, preferably before or after the CBT group sessions 
on Wednesday, 16 February. 

 

Day Time 
Monday 2:00 p.m. – 3:00 p.m. 
Tuesday 10:00 a.m. – 11:00 a.m. 
 2:00 p.m. – 3:00 p.m. 
Wednesday 12:15 p.m. – 1:15 p.m. (after 

CBT morning group) 
 4:45 p.m. – 5:45 p.m. (before 

CBT evening group) 
Thursday 10:00 a.m. – 11:00 a.m. 
Friday 2:00 p.m. – 3:00 p.m. 
 6:00 p.m. – 7:00 p.m. 

 

It would be most beneficial if we could arrange an appointment for the test before you commence 
the program. We will contact you within the next days to arrange an appointment for the testing.  

 

I am happy to discuss any problems or concerns with you at any time. You can phone me on (08) 
6488- 1705 or send email to zillmann@cyllene.uwa.eu.au. Alternatively, you can leave a message at 
the front desk on (08) 6488 2361. 

 

 

Yours sincerely, 

 

 

Nadine Zillmann 

 

mailto:zillmann@cyllene.uwa.eu.au


 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
of Western Australia, Crawley, WA 6009 (telephone number 6488-3703). All participants will be provided with a copy of 

this Information Sheet and Consent Form for their personal records. 

 

Approval for Participation in a 12-Week Moderate Intensity Exercise 
Program and a Graded Exercise Fitness Test 

 

 

Dear Doctor, 

The University of Western Australia is carrying out a research project to investigate changes in self-
perceptions and physical functioning during involvement in a weight management program. The 
study has been approved by the Human Rights and Ethics Committee of the University of Western 
Australia. 

Participants have been randomly allocated to either a standard treatment program or the treatment 
plus exercise program. Those in the exercise group will be asked to attend 3 one-hour group 
exercise sessions per week for the duration of 12 weeks. The exercise program will consist of 
supervised moderate intensity activities, such as a circuit gym program, combined with stretching 
exercises. Moderate exercise is classified as exercising at 60% to 80% of an individual’s maximum 
predicted heart rate.  

A maximal graded exercise fitness test (VO2peak) on a treadmill will be conducted at baseline and 
after the completion of the program. For the exercise test the modified Bruce Protocol will be 
employed, increasing the speed and grade of the treadmill gradually until voluntarily exhaustion, 
which is usually reached after 12-15 min.  

I would appreciate it if you were able to indicate if you feel it is inappropriate for medical or other 
reasons for the participant to take part in the program. Please fill in the section at the bottom of 
this letter and sign for medical clearance. By completing this form, you are not assuming any 
responsibility for our exercise and assessment program. Please identify any recommendations or 
restrictions for your patient's fitness program below. 

I am happy to discuss any problems or other exercise intervention matters with you at any time. 
You can call me at (08) 6488 1705 or email to zillmann@cyllene.uwa.edu.au.  

 

 

Yours sincerely, 

 

 

 

Nadine Zillmann 

 

mailto:zillmann@cyllene.uwa.edu.au


 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
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PHYSICIAN'S RECOMMENDATIONS 

 

I confirm that ____________________________ (participants’ name) is free of obvious 

medical conditions that would prevent her/him from participating in an exercise program as 

described above. 

 

  please state comments/ reasons here 

1. I am not aware of any contraindications 
toward participation in a fitness program.
  

 

2. I believe the applicant can participate, but 
urge caution because: 

 

3. The applicant should not engage in the 
following activities: 

 

4. I recommend the applicant not 
participate in the above fitness program. 

 

 

Physician's signature   

Physician's name (print)  

Address  

  Stamp 

Phone / Fax  

Date 



 

 

 

UWA WEIGHT MANAGEMENT GROUP - FITNESS TESTING 
 

Tests:  Medical History (incl. Medication) / Blood Pressure 

  Graded Exercise Treadmill Test 

  Flexibility Test 

Duration: Approximately 1,5 hours 

Location: 

EXERCISE REHABILITATION CLINIC @ SCHOOL OF HUMAN 

MOVEMENT & EXERCISE SCIENCE, PARKWAY, CRAWLEY. 

Pay parking available adjacent to Clinic in Car Park 33 –  

Entry via Parkway 

Parking Costs: 0.60 $/ hr 

What to bring: 

 Loose fitting, comfortable clothes (no skirts please) 

 Trainers 

 Water 

 If desired: Towel, Toiletries for shower after completion of 
the test  

Contact: 

Nadine Zillmann 

office 6488 1705/ front desk: 6488 2361 

mobile: 04 10 275 121 

email: zillmann@cyllene.uwa.edu.au 

 

ENLARGEMENT OF THE SCHOOL OF 

HUMAN MOVEMENT & EXERCISE SCIENCE 

 

 

 

 School of Human Movement & Exercise Science, Parkway, P33 

Go Through Sliding Glass Door 

 Upstairs & Left: Physiology Lab (for Fitness Test) 
 To Your Left: Entrance UWA Health & Rehabilitation Clinic  

(for Exercise Program) 

To 

Robin Winkler Clinic 



 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
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RESEARCH INFORMATION SHEET 

 

Title of Project: Effects of weight management on self-perceptions & physical well-being 

 

Investigators: Nadine Zillmann (6488 1705, email: zillmann@cyllene.uwa.edy.au) 

 Professor Robert Grove (6488 2369, email: grover@cyllene.uwa.edu.au) 
 

 

PURPOSE AND BENEFITS OF THE RESEARCH 

 

§ To investigate changes in self-perceptions and physical functioning during involvement in a 
weight management program  

 

PROCEDURES INVOLVED 

Thank you for your interest in the weight management program. You have been randomly allocated 
to a standard treatment program, treatment plus exercise program or a wait list group. 

The standard treatment consists of 10 two-hour cognitive behavioural treatment (CBT) group 
sessions held by the Robin Winkler Clinic at UWA over a course of 12 weeks. If you are part of the 
treatment plus exercise condition you will be asked to join the CBT sessions as well as a structured 
supervised exercise program. The wait list group will be asked to only complete the below 
mentioned questionnaires at this point in time, but will be offered participation in a subsequent 
weight management groups. 

You will be asked to complete two questionnaires where you indicate how much you agree or 
disagree with some statements about your body, health and appearance (called PSDQ and SPAS). 
You will also be asked to complete a questionnaire asking you about the amount of physical activity 
you did in the last 7-days (called IPAQ). After completing these questionnaires, you will undergo 
some physical tests to measure your level of fitness and body composition.  

Your fitness will be assessed employing a graded exercise test on the treadmill measuring your 
peak oxygen consumption, which is the maximum amount of oxygen your body takes up during the 
test. This is an indicator for cardiovascular fitness. The test itself takes about 10-15 min, and you 
will be asked to walk on the treadmill until voluntary exhaustion. Please note that you can stop the 
test at any time through an emergency button on the treadmill. For your own safety, we have asked 
you to obtain medical clearance for participation in the program, as well as for the exercise testing. 
Please make sure you have completed the GP consent. Please be advised that there is a very slight 
chance that you could experience cardiac irregularities during the test, which may cause symptoms 
such as chest pain or breathlessness. Please inform the researcher immediately if you experience 
any discomfort. The test will be stopped immediately if that is the case. Strict emergency 
procedures are in place for the unlikely event of any cardiac irregularities.   

Those in the exercise group will be asked to attend 3 one hour group exercise sessions per week for 
the duration of the study (12 weeks). The exercise program will consist of aerobic and resistance 
training in a gym, combined with stretching exercises. 

Every three weeks during the study, you will be asked to complete the PSDQ, the SPAS and the 
IPAQ questionnaires described above. At the conclusion of the study, you will be asked to complete 
all of the tests, including the fitness assessment, a final time. 

mailto:zillmann@cyllene.uwa.edy.au
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informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
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TIME COMMITMENTS 

 

§ Questionnaires:  15 minutes x 6 assessments 

§ Fitness testing:  45 minutes x 2 assessments 

§ Exercise sessions:  3 hours / week x 12 weeks 

 

 

YOUR RIGHTS AS A PARTICIPANT 

 

§ Participation in this research is voluntary and you are free to withdraw from the study at 

any time without prejudice. You can withdraw for any reason and you do not need to justify 

your decision.  

§ If you withdraw from the study and are a patient recruited from one of the affiliated clinics 

your treatment will not be prejudiced or affected in any way.  

§ If you do withdraw we may wish to retain the data that we have recorded from you but only 

if you agree, otherwise your records will be destroyed. 

§ Your participation in this study does not prejudice any right to compensation that you may 

have under statute of common law.  

§ All information you provide will be treated as strictly confidential and will not be released 
by the investigators unless required to do so by law. 

 

If you have any questions concerning the research at any time please feel free to ask the 
researcher who has contacted you about your concerns (Nadine Zillmann (phone: 6488 1705). 
Further information regarding this study may be obtained from Professor Robert Grove (phone: 
6488 2369), School of Human Movement and Exercise Science, The University of Western 
Australia.  

 



 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
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INFORMED CONSENT FORM 

 

 

Title of Project: Effects of weight management on self-perceptions and physical well-being 

 

Investigators: Nadine Zillmann (6488 1705, email: zillmann@cyllene.uwa.edy.au) 

 Professor Robert Grove (ph: 6488 2369, email: grover@cyllene.uwa.edu.au ) 

  

 

 

 

 

I (print your name) ________________________________________ have read the 
information about this study of the effects of weight management programs on self-perceptions 
and physical well-being, and: 

 
§ I have been advised about the type of information that will be collected, why it is being 

collected, and what will be done with it upon completion of the study. 

 
§ Any questions I have asked have been answered to my satisfaction. 

 
§ I understand that I must advice the researcher if there is a possibility that I might be 

pregnant. 

 
§ I agree to participate in this study and understand that I may withdraw or discontinue 

participation at any time without any penalties or loss of benefits. 

 
§ I understand that participation in this study does not prejudice any rights to compensation 

that I may have under statute or common law 

 
§ I understand that all information I provide will be treated as strictly confidential and will 

not be released by the investigator unless required to do so by law. 

 
§ I understand that the results of the study may be published, but my name or identity will 

not be revealed. 

 

§ I agree that research data gathered for the study may be published provided my name or 

other identifying information is not used. 

 

 

 

Signature:______________________________   Date:____________ 
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RESEARCH INFORMATION SHEET – CONTROL GROUP 

 

Title of Project: Effects of weight management on self-perceptions & physical well-being 

 

Investigators:  Nadine Zillmann (ph: 6488 1705, Email: zillmann@cyllene.uwa.edu.au) 

Prof. Robert Grove (ph: 6488 2369, Email: grover@cyllene.uwa.edu.au) 

 

 

PURPOSE AND BENEFITS OF THE RESEARCH 

 

§ To investigate physical functioning, body composition, and physical self-perceptions over 12 
weeks in a non-treatment control group compared to a CBT and a CBT+exercise group  

 

PROCEDURES INVOLVED 

Thank you for your interest in the study. The research is part of my PhD project that looks at 
psychological and physiological changes in an overweight/obese population after involvement in a 
12-week weight management program. You will be part of the non-treatment control group. 

The study design involves 3 groups of participants: 1) standard treatment, 2) treatment plus 
exercise, and 3) non-treatment control. The standard treatment consists of 10 two-hour cognitive 
behavioural treatment (CBT) group sessions over a course of 12 weeks. In the treatment plus 
exercise condition you will be asked to join the CBT sessions as well as a structured supervised 
exercise program. If you are part of the non-treatment control group, you will be asked to take 
part in pre and post intervention fitness tests, body composition assessments, and also to complete 
the below mentioned questionnaires at this point in time, but you will be offered participation in 
subsequent weight management groups, if interested. 

You will be asked to complete two questionnaires where you indicate how much you agree or 
disagree with some statements about your body, health and appearance (called PSDQ and SPAS). 
You will also be asked to complete a questionnaire asking you about the amount of physical activity 
you did in the last 7-days (called IPAQ). After completing these questionnaires, you will undergo 
some physical tests to measure your level of fitness and your body composition.  

Your fitness will be assessed employing a graded exercise test on the treadmill measuring your 
peak oxygen consumption, which is the maximum amount of oxygen your body takes up 
during the test. This is an indicator for your cardiovascular fitness. The test itself takes about 10-15 
min, and you will be asked to walk on the treadmill until voluntary exhaustion. Please note that you 
can stop the test at any time through an emergency button on the treadmill. If you are above a 
certain age (45 for males, and 55 for females), for your own safety, your heart will be monitored 
before, and over the duration of the test using a 12-lead ECG. The ECG monitoring will be done by 
experienced and trained technical personnel. Please be advised that there is a very slight chance 
that you could experience cardiac irregularities during the test, which may cause symptoms such as 
chest pain or breathlessness. Please inform the researcher immediately if you experience any 
discomfort. The test will be stopped immediately if that is the case. Strict emergency procedures 
are in place for the unlikely event of any cardiac irregularities.  

Every three weeks during the study, you will be asked to complete the PSDQ, the SPAS and the 
IPAQ questionnaires described above. They will be sent to you by mail, and you will be asked to 
return them in a pre-paid envelope provided for your convenience.  

mailto:Zillmann@cyllene.uwa.edu.au
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informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
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At the conclusion of the study, you will be asked to complete all of the tests, including the fitness 
assessment, a final time. 

 

TIME COMMITMENTS 

 

§ Fitness testing:  30-45 minutes x 2 assessments 

§ Questionnaires:  15 minutes x 6 assessments 

 

 

 

YOUR RIGHTS AS A PARTICIPANT 

 

§ Participation in this research is voluntary and you are free to withdraw from the study at 
any time without prejudice. You can withdraw for any reason and you do not need to justify 
your decision.  

§ If you withdraw from the study and are a patient recruited from one of the affiliated clinics 
your treatment will not be prejudiced or affected in any way.  

§ If you do withdraw we may wish to retain the data that we have recorded from you but only 
if you agree, otherwise your records will be destroyed. 

§ Your participation in this study does not prejudice any right to compensation that you may 
have under statute of common law.  

§ All information you provide will be treated as strictly confidential and will not be released 
by the investigators unless required to do so by law. 

 

If you have any questions concerning the research at any time please feel free to ask the researcher 
who has contacted you about your concerns. Further information regarding this study may be 
obtained from Nadine Zillmann (phone: 6488 1705) or Professor Robert Grove (phone: 6488 
2369), School of Human Movement and Exercise Science, The University of Western Australia.  

 



 

 

The Human Research Ethics Committee at The University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given 
to the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, The University 
of Western Australia, Crawley, WA 6009 (telephone number 6488-3703). All participants will be provided with a copy of 

this Information Sheet and Consent Form for their personal records. 

 

INFORMED CONSENT FORM 

 

 

Title of Project: Effects of weight management on self-perceptions and physical well-being 

 

Investigators: Nadine Zillmann (ph: 6488 1705, email: zillmann@cyllene.uwa.edu.au) 

Professor Robert Grove (ph: 6488 2369, email: grover@cyllene.uwa.edu.au ) 

 
 

 

I (print your name) ________________________________________ have read the 
information about this study of the effects of weight management programs on self-perceptions 
and physical well-being, and: 

 
§ I have been advised about the type of information that will be collected, why it is being 

collected, and what will be done with it upon completion of the study. 

 
§ Any questions I have asked have been answered to my satisfaction. 

 
§ I understand that I must advice the researcher if there is a possibility that I might be 

pregnant. 

 
§ I agree to participate in this study and understand that I may withdraw or discontinue 

participation at any time without any penalties or loss of benefits. 

 
§ I understand that participation in this study does not prejudice any rights to compensation 

that I may have under statute or common law 

 
§ I understand that all information I provide will be treated as strictly confidential and will 

not be released by the investigator unless required to do so by law. 

 
§ I understand that the results of the study may be published, but my name or identity will 

not be revealed. 

 
§ I agree that research data gathered for the study may be published provided my name or 

other identifying information is not used. 

 

 

 

Signature:___________________________ Date:____________________ 
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Medical History 

 
If you are uncomfortable with any question, do not answer it. Best estimates are fine if you 
cannot remember specific details. Thank you! 

 

How would you rate your general health?       ❑ Excellent       ❑ Good       ❑ Fair       ❑ Poor 

 
PRESENT HEALTH CONCERNS:  

 
 
 

MEDICATIONS: Prescription and non-prescription medicines, vitamins, home remedies, 
birth control pills, herbs:  
Medication Dose  How many times per day When started 

   
   
   
   
   
 

ALLERGIES or REACTIONS TO MEDICINES:  

 
 
 
 
 

PERSONAL MEDICAL HISTORY: 
Please indicate whether you have had any of the following medical problems (with dates): 
___ Heart disease: ___ Heart attack  
specify type   

 ___ High blood pressure 
___ Diabetes   

 ___ Thyroid problem  
___ High cholesterol specify type  

  
Other problems (specify): 

 
 
 
 

TOBACCO USE 

Cigarettes ❑ Never ❑ Quit: Date __________________ 

❑ Current: Smoker: packs/day ______ # of yrs _______ 

Other Tobacco: ❑ Pipe ❑ Cigar ❑ Snuff ❑ Chew 

Are you interested in quitting? ❑ No ❑ Yes 

 
ALCOHOL USE 

Do you drink alcohol? ❑ No ❑ Yes: # drinks/week _____ 

Is alcohol use a concern for you or others? ❑ No ❑ Yes 
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Please check any current problems you have on the list below: 
Constitutional Cardiovascular 
___ Fevers/chills/sweats ___ Chest pain/discomfort 
___ Unexplained weight loss/gain ___ Palpitations 
___ Change in energy/weakness  
___ Excessive thirst or urination Musculo-Skeletal 

 ___ Muscle/joint pain 
Respiratory  
___ Cough/wheeze Psychiatric 
___ Difficulty breathing ___ Anxiety/stress 

 ___ Problems with sleep 
Neurological ___ Depression 
___ Headaches  
___ Dizziness/light-headedness Other: 
___ Numbness  
___ Memory loss  
___ Loss of coordination  
 

FAMILY MEDICAL HISTORY:  
Please indicate all conditions which apply to members of your family (brother, sister, father, 
mother, aunt, uncle, grandparent) and note relationship or additional concerns below: 
____ No knowledge of family medical history 
____ High blood pressure (Hypertension) 
____ Stroke (MI) 
____ Sudden death before 55 yrs in father or other male first-degree relative 
____ Sudden death before 65 yrs in mother or other female first-degree relative 
____ Heart disease  

 
Details of your GP 
 
Name: 
Address: 
Phone: 
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Modified Physical Activity Readiness Questionnaire (PAR-Q) 

 

Name Date 

DOB Age   

 
Regular exercise associated with many health benefits, yet any change of activity may 
increase the risk of injury. Completion of this questionnaire is a first step when planning to 
increase the amount of physical activity in your life. Please read each question carefully 
and answer every question honestly: 
 

 
 Yes No 

1) Has a physician ever said you have a heart condition and you 
should only do physical activity recommended by a physician? 

  

2)  
 

When you do physical activity, do you feel pain in your chest?   

3)  
 

When you were not doing physical activity, have you had chest 
pain in the past month? 

  

4)  
 

Do you ever lose consciousness or do you lose your balance 
because of dizziness? 

  

5)  
 

Do you have a joint or bone problem that may be made worse by 
a change in your physical activity? 

  

6)  
 

Is a physician currently prescribing medications for your blood 
pressure or heart condition? 

  

7)  
 

Are you pregnant?   

8)  
 

Do you have insulin dependent diabetes?   

9)  
 

Do you know of any other reason you should not exercise or 
increase your physical activity? 

  

 
If you honestly answered NO to all questions you can be reasonably positive that you can 
safely increase your level of physical activity gradually. 
If your health changes so you then answer YES to any of the above questions, please 
inform the research team immediately. 

 

Participant signature:  

 
http://www.exrx.net/Calculators/RiskClass.html 

http://www.exrx.net/Testing.html
http://www.exrx.net/Calculators/RiskClass.html
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Physical Activity Stages of Change Questionnaire 

 

For each of the following questions, please circle Yes or No. Please be sure to read the 
questions carefully. 

Physical activity or exercise includes activities such as walking briskly, jogging, bicycling, 
swimming, or any other activity in which the exertion is at least as intense as these activities. 

 

1)  

I am currently physically active.       NO   YES 

  

2)  

I intend to become more physically active in the next 6 months. For activity to be regular, it 
must add up to a total of 30 minutes or more per day and be done at least 5 days per week. 
For example, you could take one 30-minute walk or take three 10-minute walks for a daily total 
of 30 minutes.  

          NO   YES 

 

3)  

I currently engage in regular physical activity.     NO  YES 

 

4)  

I have been regularly physically active for the past 6 months.   NO   YES 

 

 



GROUP: DATE: 
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MODIFIED BRUCE PROTOCOL – TESTING SHEET 
 

NAME: 
AGE: WEIGHT: 
BLOOD PRESSURE (AT REST): 1. 2. 3. 
 

TIME 

(MIN) 
SPEED 

(KMH) 
GRADE 

(%) 
HR 

(BPM) 
RPE COMMENTS 

Rest     Pred. max HR: 

I      
1 2,7 0    
2 2,7 0    
3 2,7 0    

II      
4 2,7 5    
5 2,7 5    
6 2,7 5    

III      
7 2,7 10    
8 2,7 10    
9 2,7 10    

IV      
10 4,0 12    
11 4,0 12    
12 4,0 12    

V      
13 5,47 14    
14 5,47 14    
15 5,47 14    

VI      
16 6,76 16    
17 6,76 16    
18 6,76 16    

VII      
19 8,01 18    
20 8,01 18    
21 8,01 18    
 

VO2MAX: RATING: 
 
HR RECOVERY AFTER TEST (STILL WALKING) 

TIME HR TIME HR 
30 sec   120 sec (2min)  
60 sec (1min)  180 sec   
90 sec  3min  
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Name:    Age:       Sex:   Male   or   Female    Today’s Date:  

 

The purpose of this questionnaire is to see how people describe themselves physically.  You will be asked to think 
about yourself physically (e.g. how strong you are, whether you exercise regularly, whether you get sick very often 
and so forth).  Answer each question according to how you feel now, and please answer all the questions. 
 
This is a chance to look at yourself. It is not a test, and there are no wrong answers.  Be sure that your answers 
show how you feel about yourself at this point in time.   WE WILL KEEP YOUR ANSWERS PRIVATE AND 
CONFIDENTIAL. 
 
There are six possible answers for each item: “False” – “True” and four answers in between.  Make your response 
by circling the number under the best answer.  We have provided two examples below to show you how to do it. 

 
  

Questionnaire Starts Here. 
Please begin when you are ready 

(1) 
False 

 

(2) 
Mostly 
False 

 

(3) 
More 
False 
than 
True 

(4) 
More 
True 
than 
False 

(5) 
Mostly 
True 

 

(6) 
True 

(i) I like to read books. 1 2 3 4 5 6 
(I really like to read books, so I circled 6 “True”.  If I did not like to read books at all, I would have circled 1 “False”) 
 

(ii) In general, I am neat and tidy. 1 2 3 4 5 6 

(I answered “More False than True” because I am definitely not very neat, but I am not really messy either) 

 
 

Questionnaire Starts Here. 
Please begin when you are ready 

(1) 
False 

 

(2) 
Mostly 
False 

 

(3) 
More 
False 
than 
True 

(4) 
More 
True 
than 
False 

(5) 
Mostly 
True 

 

(6) 
True 

1 
When I get sick, I feel so bad that I cannot even get 
out of bed. 

1 2 3 4 5 6 

2 I feel confident when doing coordinated movements. 1 2 3 4 5 6 

3 
Several times a week I exercise or work hard enough 
to breathe hard (to huff and puff). 

1 2 3 4 5 6 

4 I am too fat. 1 2 3 4 5 6 
5 Other people think I am good at sports. 1 2 3 4 5 6 
6 I am satisfied with the kind of person I am physically. 1 2 3 4 5 6 
7 I am attractive for my age. 1 2 3 4 5 6 
8 I am a physically strong person. 1 2 3 4 5 6 

9 
I am quite good at bending, twisting, and turning my 
body. 

1 2 3 4 5 6 

10 I can exercise for a long time without stopping. 1 2 3 4 5 6 
11 Overall, most things I do turn out well. 1 2 3 4 5 6 

12 
If an illness (flu, virus, cold, etc.) is going around, I 
usually catch it. 

1 2 3 4 5 6 

13 
Controlling movements of my body comes easily to 
me. 

1 2 3 4 5 6 

14 
I often do exercise or physical activity that makes me 
breathe hard. 

1 2 3 4 5 6 

15 My waist is too large. 1 2 3 4 5 6 
16 I am good at most sports. 1 2 3 4 5 6 
17 Physically, I am happy with myself. 1 2 3 4 5 6 
18 I have a nice looking face. 1 2 3 4 5 6 
19 I have a lot of power in my body. 1 2 3 4 5 6 
20 My body is flexible. 1 2 3 4 5 6 

21 
I would do well in a test of physical endurance and 
stamina. 

1 2 3 4 5 6 

22 I don’t have much to be proud of. 1 2 3 4 5 6 

23 
I am sick so often that I cannot do all the things I 
want to do. 

1 2 3 4 5 6 

24 I am good at coordinated movements. 1 2 3 4 5 6 

25 
I get exercise or activity three or four times a week 
that lasts at least 30 minutes and makes me huff and 
puff. 

1 2 3 4 5 6 

26 I have too much fat on my body. 1 2 3 4 5 6 
27 Most sports are easy for me. 1 2 3 4 5 6 
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Questionnaire continues here. 
Please answer all questions. 

(1) 
False 
 

(2) 
Mostly 
False 
 

(3) 
More 
False 
than 
True 

(4) 
More 
True 
than 
False 

(5) 
Mostly 
True 
 

(6) 
True 

28 
I feel good about the way I look and what I can do 
physically. 

1 2 3 4 5 6 

29 I’m better looking than most of my friends. 1 2 3 4 5 6 
30 I am stronger than most people my age. 1 2 3 4 5 6 
31 My body is stiff and not very flexible. 1 2 3 4 5 6 
32 I could jog several kilometres without stopping. 1 2 3 4 5 6 
33 I feel that my life is not very useful. 1 2 3 4 5 6 
34 I hardly ever get sick or ill. 1 2 3 4 5 6 

35 
I can perform movements smoothly in most physical 
activities. 

1 2 3 4 5 6 

36 
I do physically active things (like walking, jogging, 
dancing, cycling, or swimming) at least three times a 
week. 

1 2 3 4 5 6 

37 I am overweight. 1 2 3 4 5 6 
38 I have good sports skills. 1 2 3 4 5 6 
39 Physically I feel good about myself. 1 2 3 4 5 6 
40 I think I am ugly. 1 2 3 4 5 6 
41 I am weak and have no muscles. 1 2 3 4 5 6 

42 
My body parts bend and move in most directions 
well. 

1 2 3 4 5 6 

43 I think I could run a long way without getting tired. 1 2 3 4 5 6 
44 Overall, I’m no good. 1 2 3 4 5 6 
45 I get sick a lot. 1 2 3 4 5 6 

46 
I find my body handles coordinated movements with 
ease. 

1 2 3 4 5 6 

47 
I do lots of sports, dance, gym or other physical 
activities. 

1 2 3 4 5 6 

48 My stomach is too big. 1 2 3 4 5 6 
49 I am better at sports than most of my friends. 1 2 3 4 5 6 

50 
I feel good about who I am and what I can do 
physically. 

1 2 3 4 5 6 

51 I am good looking. 1 2 3 4 5 6 
52 I would do well in a test of strength. 1 2 3 4 5 6 
53 I think I am flexible enough for most sports. 1 2 3 4 5 6 

54 
I can be physically active for a long time without 
getting tired. 

1 2 3 4 5 6 

55 Most things I do, I do well. 1 2 3 4 5 6 
56 When I get sick it takes me a long time to get better. 1 2 3 4 5 6 

57 
I am graceful and co-ordinated when I do sports and 
activities. 

1 2 3 4 5 6 

58 
I do sports, exercise, dance or other physical 
activities almost every day. 

1 2 3 4 5 6 

59 Other people think that I am fat. 1 2 3 4 5 6 
60 I play sports well. 1 2 3 4 5 6 
61 I feel good about who I am physically. 1 2 3 4 5 6 
62 Nobody thinks that I’m good looking. 1 2 3 4 5 6 
63 I am good at lifting heavy objects. 1 2 3 4 5 6 

64 
I think I would perform well on a test measuring 
flexibility. 

1 2 3 4 5 6 

65 
I am good at endurance activities like distance 
running, aerobics, cycling or swimming. 

1 2 3 4 5 6 

66 Overall, I have a lot to be proud of. 1 2 3 4 5 6 

67 
I have to see the doctor because of illness more than 
most people my age. 

1 2 3 4 5 6 

68 Overall, I’m a failure. 1 2 3 4 5 6 
69 I usually stay healthy even when my friends get sick. 1 2 3 4 5 6 
70 Nothing I do ever seems to turn out right. 1 2 3 4 5 6 
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1. VIGOROUS PHYSICAL ACTIVITIES 
THESE ARE ACTIVITIES THAT REQUIRE HARD PHYSICAL EFFORT, MAKE YOU SWEAT A 
LOT, AND MAKE YOU BREATHE MUCH HARDER THAN NORMAL.  
Examples: heavy lifting or digging, hard swimming, aerobics, fast cycling, vigorous sports 

 

 

(a) During the past 7 days, on how many days did you engage in VIGOROUS physical 
activities like heavy lifting or digging, hard swimming, aerobics, fast cycling, or vigorous 
sports? 
Count only VIGOROUS physical activities that you did for at least 5 minutes at a time.   
 
        

Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 

(b) On average, how long did you exercise during these vigorous physical activity sessions? 
 
        
5-10 

minutes 
11-15 

minutes 
16-20 

minutes 
21-25 

minutes 
26-30 

minutes 
31-45 

minutes 
46-60 

minutes 
More than 
60 minutes 

 
(c) On average, what was the intensity of these vigorous physical activity sessions? 

 
       

Extremely Light Very light Light Somewhat Hard Hard Very Hard Extremely Hard 
 
 

4. MODERATE PHYSICAL ACTIVITIES 
THESE ARE ACTIVITIES THAT  TAKE MODERATE PHYSICAL EFFORT,  MAKE YOU SWEAT 
A LITTLE BIT, AND MAKE YOU BREATHE A LITTLE HARDER THAN NORMAL.  
Examples:  carrying light loads, slow swimming, regular-pace cycling, social sports 

 
 

(a) During the past 7 days, on how many days did you engage in MODERATE physical 
activities like carrying light loads, slow swimming, regular-pace cycling, or social sports? 
 

Do not include walking, and count only MODERATE physical activities that you did for at 
least 5 minutes at a time.  

 
        

Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 

(b) On average, how long did you exercise during these moderate physical activity 
sessions? 
 
        

5-10 
minutes 

11-15 
minutes 

16-20 
minutes 

21-25 
minutes 

26-30 
minutes 

31-45 
minutes 

46-60 
minutes 

More than 
60 minutes 

 
(c) On average, what was the intensity of these moderate physical activity sessions? 

 
       

Extremely 
Light 

Very light Light Somewhat 
Hard 

Hard Very Hard Extremely 
Hard 
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5. WALKING 
THIS INCLUDES WALKING AT WORK AND AT HOME, WALKING TO GET FROM PLACE TO 
PLACE, AND ANY WALKING THAT YOU DID FOR RECREATION, SPORT, EXERCISE, OR 
LEISURE PURPOSES.  

 

(a) During the past 7 days, on how many days did you WALK  for at least 5 minutes at a time.   
 
        

Only rarely 1 day 2 days 3 days 4 days 5 days 6 days Every day 
 

(b) On average, for how long did you walk during these sessions? 
 
        

5-10 
minutes 

11-15 
minutes 

16-20 
minutes 

21-25 
minutes 

26-30 
minutes 

31-45 
minutes 

46-60 
minutes 

More than 
60 minutes 

 
(c) On average, what was the intensity of these walking sessions? 

 
       

Extremely 
Light 

Very light Light Somewhat 
Hard 

Hard Very Hard Extremely 
Hard 

 

5. SITTING 
THIS INCLUDES TIME SPENT SITTING WHILE AT WORK OR AT HOME, SITTING WHILE AT 
SCHOOL OR DOING COURSES, AND SITTING DURING LEISURE TIME.  IT ALSO INCLUDES 
TIME SPENT SITTING AT A DESK, VISITING FRIENDS, READING, TRAVELING, OR 
WATCHING TELEVISION.  

 
(a) During the past 7 days, how much time did you spend sitting on an average day during 

the week? 
 

Before noon: 
 

___________  hours           __________  minutes 

Between noon and 
6 pm: 

 
___________  hours           __________  minutes 

Between 6 pm and 
midnight:  

 
___________  hours           __________  minutes 

 
(b) During the past 7 days, how much time did you spend sitting on an average weekend 

day? 
 

Before noon: 
 

 
                            __________  hours           __________  minutes 

Between noon and 
6 pm: 

 
                          ___________  hours           __________  minutes 

Between 6 pm and 
midnight:  

 
                          ___________  hours           __________  minutes 
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SPAS 

 

This questionnaire will address a few questions concerning your figure. Please state how 
characteristic or true each statement is for you.  Answer each question according to how you feel 
now, and please answer all the questions. 

 

This is a chance to look at yourself. It is not a test, and there are no wrong answers.  BE SURE THAT 

YOUR ANSWERS SHOW HOW YOU FEEL ABOUT YOURSELF AT THIS POINT IN TIME. WE WILL KEEP YOUR 

ANSWERS PRIVATE AND CONFIDENTIAL.  

 

There are 5 possible answers for each item. Please indicate the degree to which the statement is 
characteristic or true of you on a 5-point-scale (not at all, slightly, moderately, very, extremely 
characteristic). Make your response by circling the number under the best answer.  

 

 

 

THANK YOU  ! 

 
Not at all 

(1) 

Slightly 

(2) 

Moderately 

(3) 

Very 

(4) 

Extremely 

(5) 

1 
I wish I wasn’t so uptight about my 
physique/ figure. 

1 2 3 4 5 

2 
I am sometimes bothered by thoughts that 
other people are negatively evaluating my 
weight or body shape. 

1 2 3 4 5 

3 
Unattractive features of my physique / figure 
make me nervous in certain social settings. 

1 2 3 4 5 

4 
I feel nervous about my physique / figure in 
the presence of others. 

1 2 3 4 5 

5 
I am comfortable with how fit my body 
appears to others. 

1 2 3 4 5 

6 
It would make me uncomfortable to know 
that others were evaluating my physique / 
figure. 

1 2 3 4 5 

7 
I am shy about displaying my 
physique/figure to others.  

1 2 3 4 5 
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Nadine Zillmann 

The University of Western Australia 
School of Human Movement & Exercise Science (M408) 

35 Stirling Highway 
Crawley, W.A., 6009 

email: zillmann@cyllene.uwa.edu.au 
phone : (08) 6488 1705 

fax: (08) 6488 1039 
 

 

 

Name Last Name 

Street 

City, Post Code 

26-May-05 

 

RE: OVERWEIGHT STUDY – QUESTIONNAIRE #3 

 

Dear  , 

 

Thanks for completing and sending in the last set of questionnaires.  

As I have explained earlier, my research involves the completion of a questionnaire pack 
several separate occasions during the course of the study. I would appreciate it a lot if you 
could once more fill in the attached forms, and send them back in the prepaid envelope 
provided for you convenience. 

All the questionnaires have the instructions on them again; however, I am happy to explain 
anything to you that is unclear. Your participation in the study is greatly appreciated and your 
contribution will strengthen the efficacy of the study. Your assistance is of great help to collect 
valid information for my PhD thesis.  

Your involvement in this study is completely voluntary and you can withdraw at any time. 

I am happy to discuss any problems or questions you may have at any time. You can contact 
me on (08) 6488 1705, leave a message on (08) 6488 2361, or send an email to 
zillmann@cyllene.uwa.edu.au. 

 

 

Yours sincerely, 

 

 

 

Nadine Zillmann 

 

mailto:zillmann@cyllene.uwa.edu.au

