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ABSTRACT 

This research project assessed both the cross-sectional and longitudinal relationship 

between physical self-perceptions and physical activity, cigarette smoking, restrained 

eating, and social physique anxiety in adolescent females by tracking these variables 

over one year. Participants included 641 grade ten females from various urban and rural 

high schools who completed the Physical Activity Questionnaire for Adolescents (PAQ

A), the Modifiable Activity Questionnaire for Adolescents (MAQ-A), the Smoking 

Behaviour Questionnaire, the Dutch Eating Behavior Restraint Scale, the Social 

Physique Anxiety Scale (SPAS), the What I am Like Questionnaire, and the Physical 

Self-Perception Profile (PSPP). Reported leisure physical activity varied greatly across 

the sample, but was averaged at 8.5 hours/week. Although 65% of the participants had 

tried smoking, only 29% were currently active smokers. Of current smokers, 53% 

reported smoking for weight control to some degree. Smoking for weight control was 

not related to body mass index, however, smokers who reported smoking for weight 

control were more likely to report engaging in eating restraint. Levels of eating restraint 

and social physique anxiety were moderate across the group. Physical activity levels 

declined from year one to year two, cigarette smoking and social physique anxiety 

increased, while levels of eating restraint did not change. Cross-sectional analysis 

revealed that negative global self-esteem and physical self-perceptions were related to 
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physical activity, cigarette smoking, restrained eating, and social physique anxiety. 

Longitudinal analysis revealed similar findings, perception of body emerged as a 

significant predictor of eating restraint and social physique anxiety and the perception 

of condition was predictive of physical activity. No relation was found between the 

increase in smoking and changes in global or physical self-esteem. These findings 

suggest that perceptions of the physical self, especially that of the body, are an 

important component for understanding the adoption of specific health related 

behaviours in adolescent females. This study also found that the multidimensional 

hierarchical structure of self-esteem was supported for both cross sectional and 

longitudinal analysis and that the health related behaviours were weakly interrelated. 
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CHAPTER! 

1.1 INTRODUCTION 

Women's and girl's health is becoming a prominent research topic in the 

area of Kinesiology. With increased focus on health problems such as heart disease, 

cardiovascular disease, osteoporosis, cancer, and disordered eating behaviours, it is 

essential to understand the development of these maladies. Further understanding 

may come from studying adolescent females, as many health compromising 

behaviours that lead to health problems are initiated in adolescence (Kelder, Perry, 

Klepp, & Lytle, 1994). Disconcerting trends of increased cigarette smoking, 

decreased physical activity, and increased restrained eating have emerged as 

commonplace among female adolescents (Boreham, Twisk, Savage, Cran, & Strain, 

1997; Crocker & Faulkner, 1999; Fox, 1994; French, Story, Downes, Resnick, & 

Blum, 1995). 

Throughout childhood, children on average are involved in an abundant 

amount of physical activity, whether it be through organised sport, physical 

education class, or just leisure time play (CFLRI, 1999; Fox, 1994). However, as 

adolescence approaches there is a significant decline in all forms of physical activity 

(Crocker & Faulkner, 1999; Fox, 1994), which continues to decline across age 

(Kelder et al., 1994). A decline that is more evident in females than their male 

counterparts. During adolescence there is an increased incidence in cigarette 

smoking (Boreham et al., 1997; Ferguson & Horwood, 1995; Swan, Creeser, & 



Murray, 1990). A youth smoking survey administered by Health Canada in 1994 

suggests that 14o/o of 13-14 year olds smoke with an increase to 22o/o by 15-17 years 

(Health Canada, 1996). High incidence of restrained eating is also prevalent. 

Adolescent females report frequent dieting and weight loss attempts including 

restrained or restrictive eating (Fox, Page, Armstrong, & Kirby, 1994; Frank, 

Serdula, & Adame, 1991; French et al.,1995). The adoption of these health 

behaviours are more prevalent in female children and adolescents as compared to 

their male counterparts (Byrne, Byrne, & Reinhart, 1995; Crocker, Eklund, & 

Kowalski, 2000; Fox et al., 1994; Swan et al., 1990). 

In order to develop successful intervention programs it is important to 

understand both the trends and cognitive-motivational factors related to the adoption 

and maintenance of health related behaviours. Although there may be a multitude of 

reasons why adolescent females adopt negative health related behaviours, this study 

will focus on the self-esteem processes. As adolescence is a key time for the 

development of self-identity (Lidstone, Amundson, & Amundson, 1991 ), the 

majority of female adolescents will desire to present themselves positively as the 

impression they make will affect others' perceptions of them (Leary & Kowalski, 

1990). This is especially true of the physical self as the body is on display during 

adolescence and becomes an important component of self-esteem (Fox, 1997). 

Female adolescents are under great social pressures to conform to the ideal 

body (Grogan, 1999). They have grown up in a society that is obsessed with weight; 

a society in which overweight individuals are a social stigma and slim individuals 

are stereotyped as attractive, successful, and socially desirable (Grogan, 1999). This 

stereotype is reflected in the media, which bombards female adolescents with 

images of unrealistically thin females (Turner, Hamilton, Jacobs, Angood, & 
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Dwyes, 1997). These images negatively influence body image, lower perceived 

ideal weight, and create a preoccupation with the desire to be thin (Turner et al., 

1997). However, female adolescents are experiencing many maturational changes 

that affect physical appearance. Changes such as hormonally induced depositions of 

fat during puberty may create discrepancies between one's perceived ideal body and 

actual body. This may lead some adolescent females to experience body image 

problems and, in tum to adopt high-risk health behaviours, such as smoking and 

restrained eating, in an attempt to improve physical appearance (Sherman, Ianco, & 

Donnelly, 1995). 

Researchers have argued that concerns over body appearance might lead 

females to start smoking and increase restrained eating to lose weight (Fox et al., 

1994; French, Perry, Leon, & Fulkerson, 1994). There is also evidence that 

obsessive exercising is motivated by the desire to lose weight. Self-presentational 

motives related to the physical self may also result in a decrease in physical activity 

as some females may choose to avoid physical activity in order to decrease feelings 

of physical incompetence or any self-presentational body anxiety. This decrease in 

physical activity may also result in negative health consequences. 

Thus far, the majority of research regarding global and physical self-esteem 

and its relation to health related behaviour has involved cross-sectional research of 

adult populations using a variety of self-esteem and physical perception measures. 

This study will attempt to look at the cross-sectional and longitudinal relation 

between self-esteem processes and physical activity, cigarette smoking, eating 

restraint, and social physique anxiety, using a multidimensional and hierarchical 

model of self-esteem, encompassing both global and physical self-esteem, in a 

population of adolescent females. 
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1.2 REVIEW OF LITERATURE 

1.2.1 Health Aspects of Physical Activity, Cigarette Smoking, and 
Restrained Eating 

1.2.1.1 Physical Activity 

Physical activity is associated with both physiological and psychological 

health benefits. These benefits include heightened prevention against chronic 

diseases such as atherosclerosis, colon cancer, non-insulin-dependent diabetes 

mellitus, osteoporosis, and cardiovascular disease (Ericksson & Lindgarde, 1996; 

Fletcher, Balady, Blair et al., 1995; Helmrich, Ragland, & Paffenbarger, 1994; 

Teegarden, Proulx, Kern, et al., 1996; Young, Sharp, & Curb, 1995). Physical 

activity has also been found to reduce symptoms of depression and decrease 

reoccurrence of depression (Leith, 1994) as well as improve feelings of overall self-

esteem and physical self-concept (DiLorenzo, Bargman, Stucky-Ropp, et al., 1999). 

The positive effects of physical activity on the reduction of cardiovascular 

disease have been well documented. As evidence of cardiovascular heart disease 

can be observed in individuals in their twenties (Blair, Kohl, Barlow, Paffenbarger, 

Gibbons, & Macera, 1995), physical activity levels in childhood and adolescence 

may play an important role for intervention. Boreham et al. ( 1997) found that 

physical activity was significantly related to healthy blood pressure, cardio-

respiratory fitness, and cholesterol levels in adolescent males. However, the 

potential for decrease in cardiovascular heart disease risk factors through physical 

activity was not evident for adolescent females. It was suggested that this was due 

to the markedly lower levels of physical activity involvement in females during 

adolescence (Boreham et al., 1997). Young et al. (1995) found that the association 

between physical activity and risk factors for cardiovascular disease decrease over 
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time, suggesting that physical activity may act as an independent factor in the 

reduction of cardiovascular disease. 

Low levels of physical activity in childhood and adolescence may produce 

poor attitudes to activity and reduced physical skill development. This in tum may 

result in decreased levels of physical activity in adulthood as according to 

motivation theory individuals are more likely to partake in activities in which they 

can show a level of competence (Harter, 1978). 

1.2.1.2 Cigarette Smoking 

Females that begin smoking during adolescence will be susceptible to health 

risks associated with both short and long-term exposure to smoking behaviour. 

Although many people may consider smoking to be a long-term health risk, even 

small amounts of cigarette smoking during adolescence can affect lung function, 

especially in females (Gold, Wang, Wypij, Speizer, Ware & Dockery, 1996). 

Specific effects include mild airway obstruction leading to wheezing and slowed 

growth of lung function (Gold et al., 1996). Long-term exposure to cigarette 

smoking is associated with health risks such as cancer of the upper respiratory tract 

(lungs, mouth, and larynx), coronary heart disease, osteoporosis, stroke, and 

cardiovascular disease (Eaton, Lapane, Garber, et al., 1995; Gold et al., 1996; 

Lindsay, 1987; Twisk, van Mechelen, Kemper, & Post, 1997). The major health 

concern with adolescent smoking is that experimentation with cigarette smoking 

may lead to habitual smoking as an adult. The literature supports this belief that 

regular smoking develops from experimentation (Chassen, Presson, Sherman, & 

Edwards, 1990; Kelder et al., 1994; Pechacek, Murray, Luepker, Mittlemark, 

Johnson, & Shutz, 1984). Pechacek et al. (1984) found by the ages of 16 and 17, 

smoking behaviour is comparable to that of adult populations. Adolescents who 
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adopt smoking behaviour early in adolescence or even before are considered most at 

risk to become regular smokers as adults (Chassen et al., 1990). 

1.2.1.3 Restrained Eating 

Restrained eating, or restricting food intake so that less is being eaten than 

desired, may be either positive or negative. If an individual requires weight loss 

restrained eating may not be a negative health behaviour. If the individual does not 

require weight loss or management then restrained eating falls into the realm of 

disordered eating behaviour. Disordered eating is the "wide spectrum of harmful 

and often ineffective eating behaviours used in an attempt to lose weight or achieve 

a lean appearance" (Otis, Drinkwater, Johnson, Louchs, & Wilmore, 1997). 

'Disordered eating' is a newer term that can be thought of as a continuum of 

maladaptive eating behaviour with increasing severity ranging between normal 

eating behaviour and clinical eating disorders (Neumark-Sztainer, Story, Toporoff, 

et al., 1996). 

Restrained eating, which includes decreased caloric intake, may result in 

malnutrition, decreased immune system functioning, and increased levels of fatigue 

if weight loss is not required (Leary, Tchividjian, & Kraxberger, 1994). The most 

critical consequence of disordered eating behaviour is the possible emergence of a 

clinical eating disorder. Disordered eating attitudes and behaviours in adolescents 

are thought to be precursors to clinical eating disorders which can be life threatening 

(Fryer, Waller, & Kroese, 1997; Gralen, Levine, Smolak, & Mumen, 1990). 

Research regarding the prevalence of clinically diagnosed eating disorders among 

adolescents is limited as the focus has been on college age females. There are, 

however, numerous studies on dietary behaviour. Dieting has become an "almost 

normative activity" among female adolescents (Polivy & Herman, 1987). Research 
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suggests that 20-56% of adolescent girls have dieted or are currently using some 

form of dietary behaviour (Button, Loan, Davies, & Sonnuga-Barke, 1997; French et 

al., 1994). As dietary behaviour in early adolescence is thought to develop into 

many women's eating patterns as adults (Calam & Waller, 1998), the number of 

adolescent girls dieting is reason for concern. 

As research on dietary behaviour has included such behaviours as food 

restriction, purging, and laxative use, it is important to be specific in which type of 

behaviour is being considered. In the United Kingdom there have been several 

studies that have specifically looked at eating restraint. British adolescent females 

were found to report high levels of restraint at both thirteen and sixteen years of age 

(Bleau, 1996) with an awareness for restrained eating having been developed by the 

age of eight (Hill & Pallin, 1998). Fox et al., (1994) found high levels of eating 

restraint in 39% of British adolescent females. 

1.2.2 Relations Among the Health Behaviours of Cigarette Smoking, 

Physical Activity, and Restrained Eating 

Little research has considered the relations of health related behaviours such 

as smoking, dieting, and physical activity. However, it has been suggested that if an 

individual is partaking in one health risk behaviour they are more likely to be 

involved in another (Blair, Jacobs, & Powell, 1985; Kelder et al., 1994; Pate, Heath, 

Dowda, & Trost, 1996) and that physically active individuals are less likely to 

partake in health compromising behaviours (Blair et al., 1985). 

1.2.2.1 Cigarette Smoking and Physical Activity 

Smoking incidence among the physically inactive clearly supports the belief 

that unhealthy lifestyle behaviours may cluster. Research has found that fit adults 
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involved in vigorous activity are more likely to be non-smokers (Faulkner, Bailey, & 

Mirwald, 1987). In general, non-smokers also report higher levels of leisure time 

physical activity (French, Hennrikus, & Jeffery, 1996; Klesges, Eck, Isbell, Fulliton, 

& Hanson, 1990), but lower levels of occupational physical activity (French et al., 

1996). 

The relation among smoking and physical activity is similar among 

adolescents. Low levels of physical activity are associated with current smoking 

(Pate et al., 1996). Smoking initiation within female high school students was found 

to be the lowest in females who reported high leisure time physical activity or had 

high aerobic fitness compared to females reporting moderate or low levels of 

physical activity or low levels of aerobic fitness (Aaron, Dearwater, Anderson, 

Olsen, Kriska, & Laporte, 1995). The percentage of female students initiating 

smoking behaviour from high, moderate, and low levels of leisure time physical 

activity was 10%, 23%, and 22% respectively and 7%, 28%, and 16% for high, 

moderate, and low aerobic fitness (Aaron et al., 1995). Thus, only females with 

high physical activity levels or high aerobic fitness are less likely to smoke. 

1.2.2.2 Cigarette Smoking & Restrained Eating 

Research has found that cigarette smoking is associated with weight control 

(Gritz & Crane, 1991 ). It is generally accepted that adult smokers on average weigh 

less (Blair et al., 1985; Klesges, Meyers, Klesges, & LaVasque, 1989) and have a 

lower estimated body fat (Klesges et al., 1990) despite lower levels of reported 

physical activity (Aaron et al., 1995; French et al., 1996; Klesges et al., 1990; Pate et 

al., 1996). It has been suggested that this may be due to the metabolic effect of 

nicotine (Klesges et al., 1989). 
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The belief that smoking will aid in weight loss is endorsed by many young 

females (Camp, Klesges, & Relyea, 1993; Charlton, 1984; Klesges & Klesges, 

1988). Klesges and Klesges ( 1988) found that female university students younger 

than 25 years old were more likely to endorse the notion of smoking for weight loss. 

Camp et al. (1993) reported that 40% of their adolescent sample agreed that cigarette 

smoking could be used for weight maintenance. This belief was stronger within the 

Caucasian participants as 46% reported agreement. Charlton ( 1984) found that of 

her 16,000 adolescent participants, only those over 12 years old endorsed the belief 

that smoking could control body weight. Regular smokers who weighed more were 

the most likely (46%) to believe that smoking could control body weight. 

The actual behaviour of smoking for weight loss or weight management was 

reported from 39% to 61% of current female smokers (Camp et al., 1993; Gerend, 

Boyle, Peterson, & Hatasukami, 1998; Klesges & Klesges, 1988). American 

Caucasian female adolescents, at 61%, had the greatest reported behaviour of 

smoking for weight loss. Researchers have suggested that weight concerns and 

attempts at weight loss may significantly motivate the adoption of smoking 

behaviour during adolescence (Charlton, 1984; French et al., 1994; Gritz & Crane, 

1991). 

The relation between smoking and restrained eating is less clear. Adult 

smokers on average report energy consumption comparable to that of non-smokers 

(Klesges et al., 1990); however, a greater number of these calories may be from fatty 

foods (French et al., 1996). This would suggest that adult smokers do not have a 

higher incidence of restrained eating. For adolescents this may not be the case. 

Camp et al. (1993) suggests that adolescent smokers are most likely to be older high 

school females with restrained eating behaviours. On the other hand, French et al. 
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(1994) reported that eating restraint was not a significant factor for current smoking 

status or initiation. However, they did report that female adolescents who had 

concerns about their weight, attempted to lose weight, or had two or more eating 

disordered symptoms were twice as likely to be smoking:, While evidence has not 

fully supported that restrained eaters are more prone to smoking, it is known that 

restrained eaters and individuals who have weight concerns or dieting behaviours, 

and who currently smoke, are more likely to report smoking for weight loss than 

those who do not (Camp et al., 1993; French et al., 1994; Weekley, Klesges, & 

Reylea, 1992). It is important to note that the majority of theses studies have been 

American. As Canada has vastly different legislation and tax laws regarding 

tobacco use and may very well be influenced differently by the media, it is evident 

that we need further research regarding smoking behaviour among Canadian 

adolescents. 

1.2.2.3 Physical Activity and Restrained Eating 

Although research has not considered the specific relationship between 

physical activity and dietary restraint, active individuals generally report higher 

caloric intake and healthier food choices than their less active counterparts (Blair et 

al., 1985; Kelder et al., 1994; Pate et al., 1996). Active individuals require a higher 

caloric intake, however, as they are expending more energy through activity. On the 

other hand, it has been suggested that participation in sport may lead some athletes 

to adopt disordered eating and in tum eating disorders (Brustad & Ritter-Taylor, 

1997). As sports participation is a major component of physical activity in youth 

and restrained eating is a type of disordered eating behaviour, which is associated 

with clinical eating disorders (Gerend et al., 1998), these fmdings may have 
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significant implications for the relation between restrained eating and physical 

activity. 

The findings of disordered eating or eating disorders among athletes are 

controversial. Some studies have suggested that athletes are not at an increased risk 

for eating disorders and thus have the same risk as non-athletes (Ashley, Smith, 

Robinson, & Richardson, 1996; Holderness, Brooks-Gunn, & Warren, 1994; 

Warren, Stanton, & Blessing, 1990). It has even been suggested that athletes are at a 

decreased risk (Wilkins, Boland, & Albinson, 1991). Ashley et al. (1996) found no 

significant differences in symptoms of disordered eating between athletes and 

sedentary controls enrolled in advanced studies at a particular university. These 

findings are interesting as they suggest that psychological predisposition may be a 

key factor, not athletics, as the two groups in general were found to have similar 

psychological make-up such as perfectionism and high achievement orientation. 

Wilkins et al. (1991) suggest that sports may act as a buffer as they found that their 

athletic sample had significantly fewer pathological eating attitudes and behaviours 

than did the non-athlete controls. 

On the other hand other studies do support the argument that athletes are at 

an increased risk for disordered eating (Brustad & Ritter-Taylor, 1997; Sundgot

Borgen, 1993, 1994; Wilmore, 1991). This is not surprising as the majority of sports 

activities occur in settings in which self-presentational concerns such as the body are 

hard to ignore (Fox, 1997). The notion of self presentation and self perceptions is 

further reflected by the suggestion that females involved in sports which emphasise 

leanness as an important attribute for either aesthetic or performance are at an even 

greater risk than athletes whose sports do not emphasise or require thinness for 

success. 
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1.2.3 Self Presentation of the Physical Self 

Self-presentation, often called impression management is "the process by 

which individuals attempt to control the impressions formed of them" (Leary & 

Kowalski, 1990). Self-presentation is a natural process in which an individual 

selectively chooses the desired presentation and omits the undesired (Leary, 1992); 

however, behaviours may be unconsciously adjusted if it is believed that an 

unfavourable impression is being made (Leary & Kowalski, 1990). Although this 

may seem like a dishonest representation of the self, the majority of self

presentations are in accordance with the individual's self-concept (Leary & 

Kowalski, 1990). 

Social anxiety will occur when an individual values positive self

presentation, but feels she cannot present herself in this desired manner. Social 

anxiety in the sport and exercise community emerges as social physique anxiety. As 

both adolescent and adult women have societal pressure to present the ideal body 

(Grogan, 1999), favourable physical presentation is a salient issue to many females 

(Fox, 1997). Social physique anxiety occurs when the individual desires to make a 

favourable impression, but believes that others will view her physique critically 

(Hart, Leary, & Rejeski, 1989). 

Until recently, little research has considered the role self-presentation of the 

physical self has had on health related behaviours. As the majority of individuals 

desire to present him or her self in a positive manner it is understandable that 

behaviour change such as exercise, diet, or smoking may be adopted in order to 

successfully present the physical self. Increased levels of activity may be a positive 

behaviour change based on self-presentational motives; however, self-presentation 

can become overpowering and may result in the adoptions of potentially harmful 
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behaviours (Culos, Brawley, Martin, Leary, & Papaioannou, 1998; Leary et al., 

1994 ). Behaviours that have been considered include suntanning, nutritional 

behaviours, cosmetic surgical procedures (Culos et al., 1998; Leary et al., 1994), 

steroid use, cigarette smoking, failure to exercise, excessive exercising, and eating 

disorders (Brownell, K., 1991; Leary et al., 1994). 

1.2.4 Social Physique Anxiety 

The construct of social physique anxiety (SPA) was developed by Hart, 

Leary, and Rejeski ( 1989) in order to enable a unique look at social anxiety specific 

to the physique. Social physique anxiety is self-presentational in nature; it occurs 

when an individual feels that she is conveying a negative impression during a 

perceived evaluation of her body by others. SPA is thought to be moderated by 

body mass (Frederick & Morrison, 1996; Spink, 1992), and gender (Frederick & 

Morrison, 1996) as it has been found that more females score high in SPA than 

males and that on average high SPA females weigh more than their low SPA female 

counterparts. 

Social physique anxiety is related to global self-esteem, the overall feelings 

an individual has of him or herself (Crawford & Eklund, 1994). SPA is also related 

to the feelings an individual has of his or her own body, body image and body affect 

or esteem (Hart et al., 1989). More specifically SPA has been found to be related to 

body and weight satisfaction (Crawford & Eklund, 1994). Individuals with high 

SPA have also been found to show greater public awareness (Frederick & Morrison, 

1996). 
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1.2.4.1 Social Physique Anxiety and Exercise Behaviour 

The majority of SPA research has considered the relation between social 

physique anxiety and exercise behaviour in college and adult populations. Although 

research on SPA and the adolescent population is limited, the implications SPA has 

on exercise behaviour in college female and adult populations are profound. Social 

physique anxiety is related to frequency and adherence to exercise, type of exercise, 

and reason for exercise (Crawford & Eklund, 1994; Eklund & Crawford, 1994; 

Frederick & Morrison, 1996; Lantz, Hardy & Ainsworth, 1997; Martin, Leary, 

O'Brien, & Fahy O'Donnel, 1997; Spink, 1992). 

Preference for exercise setting has also been found to be related to SPA. In 

general it was found that females scoring high in SPA preferred exercising in an 

environment where clothing emphasising the body was not worn (Crawford & 

Eklund, 1994) and the setting was more private (Spink, 1992). It has been suggested 

that this type of environment may be preferred as it may be perceived as having less 

potential for physique evaluation (Spink, 1992). Frederick and Morrison (1996) 

found that individuals with high SPA are more likely to participate in exercise and 

fitness type settings as compared to team or individual sports. 

1.2.4.2 Social Physique Anxiety and Restrained Eating 

Research on the relation of SPA to other health behaviours is limited; 

however, the link between SPA and eating behaviours can perhaps be best 

demonstrated when considering the parallels of the two constructs (Haase & 

Prapavessis, 1998). When considering the research on reasons cited for exercising 

among high and low SPA females the relation between SPA and eating attitudes and 

behaviour become cl1ear. Females with high SPA report greater extrinsic motivation 

to exercise (Frederick & Morrison, 1996) which is thought to be created by 
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pressures, either inte1nal or external, to conform to the ideal body image (Frederick 

& Ryan, 1993 ). This attempt to conform is self-presentational in nature. Eklund & 

Crawford (1994) and Crawford & Eklund (1994) found that while low SPA women 

were more likely to report exercising for health, high SPA women were more likely 

to report reasons for exercising such as body weight, body tone, and physical 

attractiveness. Similarly, Martin et al. (1997) found that for the adolescent female 

exerciser, SPA and public self-consciousness were significantly related to reasons 

for exercising. Reasons included enhancement of physical appearance and social 

identity. These reported self-presentational reasons for exercise parallel self

presentational reasons for eating behaviours, as they are the same underlying 

motivators. This would suggest that perhaps high SPA females may engage in 

'disordered eating' in order to present themselves favourably. This thought is 

supported in that SPA has been found to be significantly predictive of disordered 

eating behaviour (Frederick & Morrison, 1998) and that in sports where self 

presentation of the body is emphasized, SPA is related to eating attitudes and 

behaviour (Reel & Gill, 1996). 

1.2.4.3 Social Physique Anxiety and Cigarette Smoking 

Although research has not specifically considered the relation between social 

physique anxiety and cigarette smoking, Crisp and colleagues found no association 

between smoking and general anxiety or social anxiety in Canadian and British 

adolescents (Crisp, Stavrakaki, Halek, et al., 1998). As body concerns have been 

found to be a significant factor in current smoking status (Charlton, 1984; French et 

al., 1994; Gritz & Crane, 1991 ), social physique anxiety may be associated with 

smoking behaviour as it includes anxiety about the physique or body. 
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1.2.5 Global and Physical Self 

A central component of self-presentation is that of self-perceptions (Fox, 

1998). Many of the perceived self-presentational successes and failures emerge 

from the individual's perceptions of their self (Leary et aL, 1994). The structure of 

self-perceptions is multidimensional and hierarchical. The general perceptions of 

the self form the apex of the hierarchy and are termed general self-concept (Fox & 

Corbin, 1989) or global self-esteem (Marsh & Redmayne, 1994). This global 

perception of the self refers to general qualities of the self (Marsh, 1994), 

encompassing various domains including social, emotional, academic, and physical. 

Each of these domains can, in tum, be considered uniquely. Of interest to this study 

is the physical domain or the physical self. 

Physical self worth (Fox & Corbin, 1989) or general physical self-concept 

(Marsh & Redmayne~, 1994) falls at the domain level and is the overall self-concept 

of the physical self. It is influenced and thereby super-ordinate to specific physical 

self-perceptions, which generally include perceptions of adequacy and competence 

in the physical domain (Marsh, 1994). 

1.2.6. Physical Self-l,erception Profile 

The development of the multidimensional self has allowed for assessment of 

several elements of the self. Only two instruments proposing to evaluate the 

physical self have been developed in accordance with the theoretical framework of 

the multidimensional and hierarchical self: the Physical Self Perception Profile (Fox 

& Corbin, 1989) and the Physical Self Description Questionnaire (Marsh & 

Redmayne, 1994). The most well known is the Physical Self-Perception Profile 

(PSPP). The PSPP encompasses two levels of specificity (see Figure 1.1): the 
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domain and sub-domain levels. The domain level is that of physical self worth or 

the general self-concept of the physical self (feelings of pride, self-respect, 

satisfaction, and confidence in the physical self). Physical self-worth is influenced 

by four sub-domains identified by Fox & Corbin (1989) to be salient to the overall 

perception of physical self-worth: perceptions of bodily attractiveness (BODY), 

perceived level of physical condition and exercise (CONDITION), perceived sport 

competence (SPORT), and perceived strength and muscular development 

(STRENGTH). A se:parate scale was devised for the domain and each of the sub-

domain level perceptions. Each of the subdomain scales included items regarding 

product, process, and perceived competence (Fox & Corbin, 1989). 

1.2. 7 The Physical Self and Health Related Behaviour 

As the physical self is a crucial dimension of our entire self (Fox, 1998), the 

Physical Self Perception Profile allows us to better understand the relations between 

physical self-perceptions and the adoption and maintenance of health related 

behaviour as it provides insight into how one feels about his or herself. 

Through embodiment, we explore, learn, present ourselves, and 
express our sexuality; and through its state of health, its capabilities, 
and its appearance, the physical self becomes a central element of the 
whole self. Our perceptions of our physical selves therefore provide a 
key to understanding the constitution of our identities, the basis of our 
self-esteem, and many of our behaviour patterns. 

(Fox, 1998) 

Perceptions of our physical selves play a critical role in our decisions to 

partake in health related behaviour. Some motivation theories suggest individuals 

are drawn to situations in which they feel competent (Harter, 1978), implying that 

positive physical self perceptions might motivate an individual to become more 

involved in physical activity and sport. On the other hand, negative physical self-
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perceptions may lead to avoidance behaviour in order to limit unwanted negative 

feelings. Remedial behaviours might also be adopted in an attempt to improve one's 

perception of their physical self. Behaviours that are associated with self

presentations and physical self-perceptions include physical activity, cigarette 

smoking, and restrained eating. 

1.2. 7.1 Physical Self Perceptions and Physical Activity 

The PSPP has been found to predict between high and low physical activity, 

as well as the type of physical activity (Fox & Corbin, 1989). Consistently across 

research, the perception of physical condition has been found to be the dominant 

discriminator between high and low active groups for adult populations (Fox & 

Corbin, 1989; Hayes, Crocker, & Kowalski, 1999; Kowalski, Crocker, & Kowalski, 

in press) as well as with older children and adolescents (Biddle, Page, Ashford, 

Jennings, Brooke, & Fox, 1993; Crocker, Eklund, & Kowalski, 2000). The PSPP 

has also shown to discriminate type of physical activity. For females, the condition 

and body scales were related to endurance activities, calisthenics, and dance (Fox & 

Corbin, 1989). Similarly, Sonstroem, Harlow, & Josephs (1994) found that adult 

females involved in aerobic dance scored more positively for the condition self

concept and more negatively for the body self concept. When considering the 

adolescent and young adult female dancer enrolled in a professional school, Bakker 

( 1988) found that the dancer had lower self-perceptions of physical ability and 

physical appearance than the non-dancer. 

1.2. 7.2 Physical Self Perceptions and Cigarette Smoking 

Cigarette smoking in adolescent females has been linked to weight and body 

shape concerns (Camp et al., 1998; Crisp et al., 1993; Frank et al., 1991; Klesges et 

al., 1997; and Klesges & Klesges, 1988) such that females with concerns about their 
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weight are more likely to initiate cigarette smoking. There is also evidence that 

current adolescent sn1okers are more likely to have body image problems than non

smoking female adolescents (Wiseman, Turco, Sunday, and Halmi, 1998). The 

relations between body image concerns and smoking have been discussed previously 

within the smoking and restrained eating section. No studies to date have 

considered the relation between cigarette smoking and physical self-perceptions 

based on the hierarchical model of the physical self. 

1.2.7.3 Physical Self Perceptions and Eating Restraint 

In terms of the physical self, numerous studies have looked at the 

relationship between body image and eating behaviour. Findings are consistent in 

reporting a negative correlation between body image and eating disorders (Button, 

Loan & Davies, 1997; Mintz & Betz, 1988). Body focus and body dissatisfaction 

are also positively related to restraint in young females (Davis, Shapiro, Elliott, & 

Dionne, 1993). Research based on a well-defmed notion of the multidimensional 

and hierarchical physical self, utilising such tools as the Physical Self-Perception 

Profile or the Physical Self Description Questionnaire, is lacking. 

One study 1hat has considered physical self perceptions and restrained 

eating, found that lower restraint in British adolescent females was associated with 

more positive self perceptions of the physical self in fitness, athletic competence, 

appearance, and over fatness (Fox et al., 1994). Negative perceptions of over 

fatness were most strongly related to restrained eating (Fox et al., 1994). 

1.2. 7.4 Physical Self Perceptions and Social Physique Anxiety 

As mentioned previously, social physique anxiety has been found to be 

negatively correlated with body weight satisfaction (Crawford & Eklund, 1994) as 

well as overall body image (Hart et al., 1989). Physical self-efficacy was also 
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related to social physique anxiety, in adolescent female gymnasts (McAuley & 

Burman, 1993). Gynmasts with higher feelings of physical self-efficacy had lower 

levels of social physique anxiety. Like that of eating restraint, research based on the 

hierarchical and multiple model of the physical self is lacking. Two studies using 

this model of the physical self found that self-perceptions relating to the body were 

highly correlated to social physique anxiety in college females (Kowalski et al., in 

press) and adolescent female athletes (Crocker, Snyder, Kowalski, & Hoar, in press). 

1.3·SUMMARY 

Physical inactivity, cigarette smoking, restrained eating, and social physique 

anxiety are behaviours and emotions that have potentially harmful physiological and 

psychological effects on the body. As potential health risk factors for disease are 

often the result of initiation and maintenance of these behaviours it is important to 

understand the motivation to adopt these behaviours. 

To the female adolescent, positive self-presentation is a crucial feat driven by 

social pressures. As self-presentation of the physical self emerges as a salient factor 

to many female adole:scents (Fox, 1997), self-perceptions of the physical self may be 

a key to understanding the adoption of health related behaviour. Findings would 

suggest that perceptions of the physical self may provide needed insight into 

behaviour patterns related to competencies in the physical domain as well as 

physical appearance. 

As individuals are motivated to take part in activities that demonstrate their 

abilities and compete~ncies (Harter, 1978) perceptions of the physical self may play 

an important role in decisions regarding physical activity. Physical appearance, 

which has been identified as a crucial aspect of self-esteem (Harter, 1988) and 
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physical self-esteem (Fox & Corbin, 1989), is also expected to play a critical role in 

the adoption of health related behaviour and emotion. When a female perceives that 

she may not be presenting her body in the manner in which she would like, she may 

feel motivated to adopt behaviours that may enable her to present herself in a more 

desired manner. The adoption of health related behaviours related to the physical 

self such as increased physical activity or improved nutrition may be beneficial, 

however, harmful behaviours such as unnecessary eating restraint or cigarette 

smoking may also be adopted. 

1.4 STATEMENT OF THE PURPOSE AND HYPOPTHESES 

1.4.1 Purpose 

The primary purpose of this study is to determine the relationship between 

global and physical self-esteem and the increase in cigarette smoking, physical 

inactivity, eating restraint, and social physique anxiety in adolescent females from 

both a cross-sectional and longitudinal perspective. 

1.4.2 Hypotheses 

1. Primary hypothest~s included: 

a) Perceptions of global and physical self-esteem were expected to be 

negatively related to cigarette smoking, physical inactivity, eating 

restraint, and social physique anxiety. Thus, individuals with lower self 

perceptions of global and physical self-esteem would have greater levels 

of cigarette smoking, physical inactivity, eating restraint, and social 

physique anxiety. 

b) Global and physical self-esteem scores were expected to decrease with 

age and cigarette smoking, physical inactivity, eating restraint, and social 
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physique anxiety were expected to increase with age; that is from the first 

year of the: study to the second. 

c) Negative changes in global and physical self-esteem would be related to 

the increased levels of cigarette smoking, physical inactivity, eating 

restraint, and social physique anxiety. 

2. Secondary hypotheses included: 

a) The health variables of cigarette smoking, physical activity, eating 

restraint, and social physique anxiety as well as changes in these 

variables were expected to be interrelated. 

b) It was expected that the hierarchical structure of self-esteem and the 

PSPP model would be supported for use with adolescents and with 

longitudinal change data. 
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2.1 METHODS 

2.1.1 Subjects 

CHAPTER2 

The participants of this study consisted of 641 (of the original 705) 

adolescent females currently participating in a 3-year tracking study funded by the 

Heart & Stroke Foundation of Saskatchewan. The adolescents were recruited from 

variable demographic~ populations from Saskatoon and the surrounding rural area, to 

represent an assortm.ent of different geographic locations and a diverse range of 

socio-economic classes. The towns chosen to represent the rural population were all 

in close proximity to Saskatoon, ranging from 90 km to 210 km away. 

Approximately 70% of the participants were urban and 30% rural. The participants 

ranged from 15 to 16 years of age, with body mass index (BMI) ranging from 15 to 

37 (m = 21.22, SD = 3.14). 

Maintenance of participants from the first to second year was 91 %; 34 

participants moved fi·om their city or town and 30 participants were absent at times 

of data collection and failed to return the questionnaires left for them. An 

independent sample t-test examined if the participants who were maintained differed 

from those who were not. Subjects who were not maintained had higher eating 

restraint (2.49 vs. 2 .. 21), were more likely to be a smoker (50% vs. 25%), and 

smoked a greater volume (2.13 vs. 1.40) than those who were maintained. 
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2.1.2 Measures 

2.1.2.1 Anthropometries 

Measures of height and weight were obtained through participant self-report. 

Body mass index (BMI), a measure of weight proportional to height, was calculated 

by dividing body weight as expressed in kilograms by height squared as expressed 

in meters. 

2.1.2.2 The Physical Activity Questionnaire for Adolescents (PAQ-A) 

The Physical Activity Questionnaire for Adolescents (Kowalski, Crocker, & 

Kowalski, 1997) is an adapted version of the Physical Activity Questionnaire for 

Older Children (Crocker, Bailey, Faulkner, Kowalski, & McGrath, 1997). The 

Physical Activity Questionnaire for Adolescents (PAQ-A) assesses general physical 

activity during the sehool year in high school students. The PAQ-A consists of an 

activity checklist as well as questions pertaining to activity levels at various times. It 

is an eight-item self-report 7 -day activity recall scored on a 5-point scale with higher 

numbers indicating greater physical activity levels. Each of the item scores are 

summed and divided by the number of items to determine an overall P AQ score, 

which can range fron1 1 (low activity) to 5 (high activity). Convergent validity of the 

PAQ-A is supported in that the PAQ-A was related to an activity rating (r = .73), the 

PAR 7-day recall interview (r = .59), a Caltrac motion sensor (r = .33), and the 

Leisure time Exercise Questionnaire (r =.57) (Kowalski et al., 1997). 

2.1.2.3 The Modifiable Activity Questionnaire for Adolescents (MAQ-A) 

The Modifiable Activity Questionnaire for Adolescents (Aaron et al., 1993) 

was specifically developed for adolescents. It consists of four multiple-choice 
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questions and a physical activity chart. The four multiple choice questions were 

adapted from the Youth Risk Behaviour Survey (Centre for Disease Control) and 

assess the days of hard and easy exercise participated in over the last week to two 

weeks. The physical activity chart was adapted from the Minnesota Leisure Time 

Activity Survey (Folsom et al., 1985) and it assesses the frequency and duration of 

leisure time activities (months per year, days per week, minutes per day) that had 

been participated in at least ten times in the past year. 

The average number of hours reported per week was calculated for each 

activity and then sun1n1ed to derive a composite estimate of average hours per week 

of leisure time physical activity over the past year. The number of hours spent in 

each activity was also multiplied by its metabolic cost (METS) based on existing 

tables to determine relative intensity. These were also summed to derive a 

composite estimate of the average energy expenditure per week over the past year. 

The MAQ-A was shown to correlate to aerobic fitness as determined by time 

to complete a 1-mile walk I run test providing support for the validity of the MAQ-A 

(Aaron et al., 1993). When compared to a reference measure, average of four 7-day 

recalls structured and worded identical to the MAQ but using one week time 

intervals instead of one year, the MAQ was found to be valid with a correlations of r 

= . 73 to .83 and a test retest reliability of r = . 79 for one month and .66 for one year 

(Aaron, Kriska, et al., 1995). 

2.1.2.4 Smoking Behavior Questionnaire 

The Smoking Behaviour questionnaire consists of two parts and assessed 

smoking behaviour. The first section of this questionnaire consists of four questions 

involving cigarette use. Two of these questions regard the use and frequency of 
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cigarette smoking (Gritz & Crane, 1991 ). The other two questions were added to 

remain in accordanc~~ with smoking surveys by Health Canada and inquire about age 

of initiation and overall cigarette use. The second section consists of the Smoking 

Situations Questionnaire (Weekley, et al., 1992); used to assess the use of smoking 

as a means of weight control. This section is a six item self-report questionnaire 

presented as a six point Likert scale. The reliability of the Smoking Situations 

Questionnaire is .76 with a test retest reliability of .95 (Weekley et al., 1992). 

2.1.2.5 The Dutch Eating Behavior Questionnaire- restraint (DEBQ-R) 

The DEBQ was developed by van Strien, Frijters, Bergers, & Defares (1986) 

to assess various eating behaviours. It is a 33 item, self report questionnaire that 

considers three components of eating behaviours: emotional eating, external eating, 

and restrained eating. For the purpose of this study only the assessment of 

restrained eating was considered. The Restrained Eating Questionnaire consists of 

10 items, presented as a five point Likert scale with responses ranging from 

"never"(l) to "very often"(5). Two of these items have an additional response 

selection of not relevant. 

Van Strien et al. (1986) reported the DEBQ-R to have an internal 

consistency (scale reliability) of .95 for a subject pool of 653 women and 517 men. 

Allison, Kalinsky, & Gorman (1992) also found the reliability coefficient of the 

DEBQ-R to be .95 for normal weight college students. The test retest reliability for 

these college students over a two-week period was found to be .92. Corrected item 

total correlation coefficients of the items of the restrained eating scale were found to 

range from .72 to .87 (van Strien et al., 1986). Van Strien et al. (1986) supported 

factorial validity of the scale as all items loaded on one factor (.80). In a second 
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study of van Strien, Frijters, van Staveren, Defares, & Deurenberg (1986), predictive 

validity was deemed moderate to good by comparing the scores of the DEBQ-R to 

one day intake and deviation from required intake of 110 adult females. For 

adolescents the reliability ranges from .84 to .92 (Fox et al., 1994). 

2.1.2.6 The Social Physique Anxiety Scale (SPAS) 

Hart, Leary, and Rejeski (1989) developed the SPAS to assess the self

presentational anxiety experienced when an individual perceives evaluation of his or 

her physique. The original SPAS was a 12 item self-report questionnaire, presented 

as a five point Likert scale, with responses ranging from "not at all" to "extremely". 

Five of the twelve questions are reversed scored before summation. The responses 

are summed to reach an overall score, which may range from 12 to 60. The higher 

the SPAS score, the higher the social physique anxiety. 

Hart et al. (1989) reported the SPAS to have an internal consistency of .90 

and a test retest of .82 over a two-week period. Construct validity was supported as 

the SPAS was correlated to other questionnaires that assess aspects that pertained to 

general concern and anxiousness of negative evaluation by others. Although the 

SPAS was developed on adults, McAuley & Burman (1993) supported its use with 

adolescent populations based on construct validity in their fmdings with female 

adolescent gymnasts. 

In response to criticism over the dimensionality of the SPAS (Eklund, Mack, 

& Hart, 1996) the 9-item SPAS was proposed (Martin, Rejeski, Leary, McAuley, & 

Bain, 1997). The 9-item SPAS is no different from the 12-item SPAS, except items 

1, 2, and 5 have been removed to ensure clarity and unidimensionality. Although the 

original 12-item SPAS was administered, the 9-item SPAS was used in analysis as 
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suggested by Martin and colleagues ( 1997). The reliability of the 9-item 

questionnaire was found to be acceptable (a = .89) with adult females (Martin et al., 

1997) and adolescent female athletes (Crocker, Snyder et al., in press). 

2.1.2. 7 The What I am Like Questionnaire 

The What I arn Like Questionnaire (Harter, 1988) from the Adolescent Self

Perception Profile (Harter, 1988) assesses global self- esteem/worth. This 

questionnaire was developed for adolescents and is recommended for adolescents 

from grade nine to grade twelve. It is a five item self-report questionnaire structured 

as a four choice alternative format. The scale reliability for the What I am Like 

Questionnaire ranges from a= .85 - .89 for grade ten girls and boys (Harter, 1988). 

2.1.2.8 The Physical Self-Perception Profile (PSPP) 

The Physical Self-Perception Profile (Fox & Corbin, 1989) was used to 

assess self-perceptions of competencies within the physical domain. The PSPP 

consists of five 6-item scales, one at the domain level and four at the sub-domain 

level. The domain seale assesses the overall perception of the physical self and is 

termed Physical Self Worth (PSW). Subordinate to PSW are the four subdomains, 

which assess perceptions of sports competence (SPORT), physical strength 

(STRENGTH), physical condition (CONDITION), and body attractiveness 

(BODY). 

The PSPP is a thirty item self-report questionnaire with a four choice 

structured alternative format. Two descriptive statements are presented and the 

participant is asked to choose which statement best describes herself, she then must 

decide if this statement is "sort of true" or "really true" of her. The PSPP items are 
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scored from 1 (low self-perceptions) to 4 (high self-perceptions). The scale scores 

are found by summing each of the six items that pertain to each specific scale and 

can range from 6 to 24. Summary scores for each of the scales are determined by 

dividing the scale score by the number of items in the scale and will range from 1 

(low self perceptions) to 4 (high self perceptions). 

The reliabili~y for the SPSS ranges from r = .81 to .92 with a test retest 

reliability of r = .81 to .88 for college students (Fox & Corbin, 1989). For 

adolescent females the reliability of the PSPP ranges from .82 - .85 (Marsh, 

Richards, Johnson, Roche, & Tremane, 1994). 

2.1.3 Procedures 

As this study is part of an ongoing study, ethical consent had previously been 

obtained by the University of Saskatchewan Advisory Committee on Ethics in 

Human Experimentation. Volunteers had been previously recruited from various 

Saskatoon and surrounding rural high schools whose corresponding school boards, 

principals, and participating teachers had given approval. A researcher had visited 

the participating classrooms to brief the students on the purpose and procedure of 

the study. Cover letters and consent forms were sent home to the parents of those 

who were interested in volunteering. Informed consent from both the parent and the 

volunteer participant were obtained before data collection. The first year 

questionnaires were completed in class time at preset dates during the fall of 1998. 

Completion took place under supervision of the researcher who was available to 

brief the participants and answer any questions the participants may have had. Data 

collection for the second year followed the same procedures. Dates were arranged 

with the participating teachers for completion during the fall/winter of 1999/2000. 
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Again, questionnaires were completed under supervision where the researcher was 

able to brief the participants and answer any questions they may have had. 

2.1.4 Data Analysis 

Before testing the hypotheses, the data was screened for missing data and 

outliers. Physical activity levels reported to be greater than four standard deviations 

from the mean were eliminated prior to data analysis. Other outliers were identified 

based on case wise diagnostics set at three standard deviations from the mean. 

Questionnaires with missing data of less than the criteria for elimination underwent 

mode substitution from the subject's available data. Inconsistent height data 

(shorter in year 2) was corrected in the following manner: substitution of the average 

height between year 1 and year 2 was used when subjects reported being 1 inch or 

less shorter in year 2 and subjects reporting heights of more than 1 inch shorter in 

year 2 were contacted to obtain the correct height information. 

Multivariate analyses examined if differences existed between urban and 

rural participants on any of the measures. As no differences were found, urban and 

rural data was collapsed for further analysis. The assumptions of multiple 

regression (normality, linearity, and homoscedasticity) were also tested. Normality 

was examined through the consideration of the data distribution and histogram. 

Linearity and homoscedasticity were examined through consideration of the scatter 

plot. 

To test the primary hypothesis, a number of analyses were run. First, 

Pearson Product Mornent correlations were run to determine the simple relationships 

between the self-esteem and health related variables. Next, separate multiple 

regression analyses were computed with each of the health related variables entered 
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as the dependent variable. For each regression, global self-esteem (GSEO was 

entered on STEP 1, physical self-worth (PSW) on STEP 2 and the four subdomains 

of attractive body (BODY), physical condition (CONDITION), sport competence 

(SPORT), and physical strength (STRENGTH) entered stepwise to control for 

multicollinearity on Step 3. To further examine the body characteristic I eating 

restraint relationship a second multiple regression was run on eating restraint, 

controlling for BMI by entering it on Step 1. To determine if lean individuals still 

partake in eating restraint, a frequency distribution was run on subjects whose BMI 

was 20 or less and who had eating restraint scores of 3.0 or more. As smoking 

status (smoker vs. non-smoker) deviated substantially from assumptions of 

regression, a MANOVA was run with smoking status entered as the independent 

variable and the measures of self-esteem entered as the dependent variables. 

Intraclass correlations and repeated measures ANOV A were used to 

determine significant changes from year 1 to year 2 at both the group and individual 

level for all variables, except for smoking status. To determine change in smoking 

status a change score was computed by taking the smoking status year 2 score and 

subtracting the smoking status year 1 score. 

The next step was to determine the amount of change in the health related 

variables and in global and physical self-esteem. To do this the standardized residual 

or change score of each variable was determined using regression analysis, with year 

1 being the independent variable and year 2 the dependent variable (Schutz, 1989). 

The resulting residual or change score reflects the degree of change from the first to 

the second year of the study, independent of the first year score (Sallis, Alcaraz, 

McKenzie, & Hovell, 1999). 
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To determine if the changes in the self-esteem variables were negatively 

related to the changes in the health related variables Pearson Product Moment 

correlations were run among the standardizes residuals followed by hierarchical 

multiple regression analyses. Separate regression analyses were run for each of the 

health related variables. The independent measures included the standardized 

residuals of GSE, PSW, and the four physical-self subdomains of BODY, 

CONDITION, STRENGTH, and SPORT. The standardized residual of GSE and 

PSW were entered on the first and second steps respectively. The standardized 

residuals of BODY, CONDITION, SPORT, and STRENGTH were entered stepwise 

on the third step. Change in smoking status and its relation to change in self-esteem 

was determined through a MONOVA with the smoking status change scores entered 

as the independent variables and the standardized residuals of the self-esteem scores 

entered as the dependent variables 

To test the secondary hypotheses, that the health related variables would be 

inter-related cross-sectionally and longitudinally and that the hierarchical structure 

of self-esteem and the PSPP model would be supported cross-sectionally and 

longitudinally, the first step was to examine the simple relations by the Pearson 

Product Moment correlations. To examine the significant relation that was found 

between smoking for weight control (SMWC) and eating restraint (EAT) a multiple 

regression was run. As SMWC was also significantly related to smoking volume 

(SMVOL), both SNWOL and EAT were entered stepwise as the independent 

variables. The same regression analysis was used with the standardized residuals to 

determine if the hypothesis was upheld longitudinally. 

To determine if the structure of GSE and the PSPP model were supported, 

separate multiple hierarchical regressions were run for the dependent variables of 
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GSE and PSW. For GSE, PSW was force entered on the first step and BODY, 

CONDITION, SPORT, and STRENGTH were entered simultaneously on the 

second step. For PSW, the subdomains of BODY, CONDITION, SPORT, and 

STRENGTH were all entered simultaneously on the first step. The same regressions 

were run with the standardized residuals to determine if the structure of GSE and the 

PSPP model were supported longitudinally. 

The level of significance was set at p < .05 prior to analysis. The data was 

analyzed using SPSS (version 9.0) for Advanced Statistics. 
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CHAPTER3 

3.1 RESULTS 

3.1.1 Scale Reliabilities and Descriptive Statistics 

Scale reliabilities of Eating Restraint, Smoking for Weight Control, Social 

Physique Anxiety, and the six self-esteem scales were determined using Cronbach's 

alpha of the first year of data (Crocker, Kowalski, Kowalski et al., in press). Each of 

these scales demonstrated acceptable internal consistencies: Eating Restraint (a= .94), 

smoking for weight control (a= .83), Social Physique Anxiety (a= .89), Global Self

Esteem (a= .85), the Physical Self-Perception Profile's Physical Self Worth (a= .90), 

Physical Condition (a = .87), Attractive Body (a = .89), Sports Competence (a = .85), 

Physical Strength (a= .87). 

Multivariate analyses examined if differences existed between urban and· rural 

participants on any of the measures. As no differences were found, urban and rural data 

was collapsed for further analysis. Descriptive statistics for the six self-esteem variables 

are shown in Table 3.1. The global and physical self-esteem variable values are similar 

to previous research with older children and adolescents (Biddle et al., 1993; Crocker et 

al., 2000; Marsh et al., 1994; Whitehead, 1995) as well as college age females (Fox & 

Corbin, 1989; Hayes et al., 1999; Kowalski et al., in press) (see Table 3.2). The four 

PSPP subscales' (BODY, SPORT, CONDITION, STRENGTH) values are consistent 
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Table 3.1 

Descriptive Statistics for the Self-Esteem Variables 

Variable Year 1 
n Mean SD 

GSE 697 2.92 .72 

PSW 692 2.65 .70 

BODY 693 2.32 .70 

CONDITION 693 2.76 .66 

SPORT 693 2.62 .70 

STRENGTH 692 2.58 .60 

Note. 
GSE = perception of global self-esteem 
PSW = perception of physical self worth 
BODY= perception of body attractiveness 
CONDITION= perception of physical condition 
SPORT = perception of sport competence 
STRENGTH= perception of physical strength 
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Year2 
n Mean SD 

633 2.95 .68 

639 2.58 .68 

639 2.32 .71 

638 2.68 .67 

639 2.55 .70 

639 2.54 .63 



Table 3.2 

Comparative Descriptive Statistics of the Mean Values ofGSE and PSPP in Older 
Female Children and Female Adolescents 

Biddle et al. * Crocker et al. 
Variable Year1 Year 2 (1993) (2000) 

Mean Mean Mean Mean 

GSE 2.92 2.95 2.68 

PSW 2.65 2.58 2.45 

BODY 2.32 2.32 2.27 

SPORT 2.62 2.55 2.41 

STRGTH 2.58 2.54 2.43 

CONDN 2.76 2.68 2.51 

Note. 
GSE = perception of global self esteem 
PSW = perception of physical self worth 
BODY= perception of body attractiveness 
SPORT= perception of sports competence 
STRGTH = perception of physical strength 
CONDN = perception of physical condition 

* = PSPP-C 
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3.07 

2.58 

2.88 

2.74 

3.08 

Marsh et al. 
(1994) 
Mean 

2.47 

2.18 

2.50 

2.56 

2.60 

Whitehead* 
(1995) 
Mean 

2.97 

2.85 

2.50 

2.69 

2.59 

2.86 



with Crocker et al., (2000), Biddle et al. (1993), and Whitehead (1995) who also 

demonstrate that with older children and adolescents the subdomains of BODY and 

STRENGTH are lower than that of CONDITION and SPORT. Consistent with research 

of older children, adolescents, and college age females, the BODY subdomain of the 

PSPP is consistently the lowest physical self- perception (Biddle et al., 1993; Crocker et 

al., 2000; Fox & Corbin, 1989; Hayes et al., 1999; Kowalski et al., in press; Marsh et 

al., 1994; Whitehead, 1995). 

The descriptive statistics for the health variables of eating restraint (EAT), 

volume of cigarette smoking {SMVOL), smoking for weight control (SMWC), physical 

activity levels (PAQ, PASUM, METSUM), social physique anxiety (SPA), as well as 

body mass index (BMI) are shown in Table 3.3. The descriptive statistics of the 

smoking variables show that in the second year 65% ( 415) of the sample had tried 

smoking. Only 29% (183) were currently active smokers (smoked in the last 30 days) 

and only 25% had smoked more than 100 cigarettes in their lifetime. This percentage of 

active smokers is higher than that suggested by Health Canada for similar demographics 

Canada wide (14% of 13-14 year olds and 22% of 15-17 year olds), but is comparable 

to that suggested by Aaron et al. (1995) for a mostly Caucasian, mixed socio-economic 

status sample of American female adolescents (14 years old= 22%, 15- 16 years old·= 

34%). The volume of cigarettes smoked by active smokers was as follows: 11.7% (75) 

less than one cigarette per day, 10.6% (68) one to five cigarettes per day, 4.7% (30) 

about half a pack per day, 1.4% (9) about one pack per day, 0% (0) about a pack and a 

half per day, 0.2% (1) two or more packs per day. 
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Table 3.3 

Descriptive Statistics for PAQ, PASUM, METSUM, EAT, SMWC, SMVOL, SPA, and 
BMI 

Variable 
n 

PAQ 704 

PASUM 591 

MET SUM 591 

EAT 696 

SMOKE 700 

SMWC 180 

SMVOL 697 

SPA 699 

BMI 692 

Note. 
P AQ = physical activity seore 

Year 1 
Mean SD 

2.65 0.61 

9.75 7.20 

60.48 46.95 

2.23 1.03 

0.27 0.44 

1.53 0.79 

1.47 0.94 

27.03 7.43 

20.67 3.16 

P ASUM = average hours of physical activity I week 
METSUM = average energy expenditure I week 
EAT = eating restraint 
SMWC = smoking for weight control 
SMVOL = amount smoked in last 30 days 
SPA = social physique anxiety 
BMI = body mass index 
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n 

641 

634 

634 

636 

641 

182 

641 

641 

625 

Year2 
Mean SD 

2.40 0.55 

8.53 7.28 

68.70 64.68 

2.21 1.02 

0.29 0.45 

1.60 0.93 

1.54 0.98 

27.55 7.77 

21.22 3.14 



Of current smokers, 4 7o/o reported that they had never used smoking as a weight 

control strategy. Of the remaining 53%, 43% reported seldom to sometimes using 

smoking for weight control, 8% reported using smoking for weight control sometimes 

to often, and 2o/o reported using smoking for weight control often to always. The 

percentage of participants using smoking for weight control in this sample is similar to 

the suggested 39% of American females smoking for weight control (Camp et al., 

1993), but is somewhat higher than the reported 33-36% of 10 -17 year old Canadian 

females from Ottawa (Crisp et al., 1998). 

The participants of this study have reported being involved in an average of 8.5 

hours per week of physical activity in their leisure time over the last year with a 

corresponding energy expenditure of 69 METS per week. However, there was a great 

variance (0 hrs/wk- 40 hrs/wk) in the average self-reported hours per week of exercise. 

The number of females reporting excessive hours of physical activity may indicate 

problems with the measurement tool utilized. The majority of the participants (56%) 

are participating in between 1 and 8.5 hours of leisure time physical activity per week. 

Only about 7% of the population is participating in less than 1 hour and 36,% are 

participating in more than the average 8.5 hours per week. The average leisure physical 

activity level of this population (8.5 hrs/wk) is comparable to the approximate 9 hrs/wk 

of physical activity at home, at school, or elsewhere, reported for Canadian females 

aged 13-17 in the 1998 Canadian Physical Activity Monitor (CFLRI, 1998). The 

Physical Activity Monitor had reported 11.2 hours per week of physical activity 

including time in physical education classes. For comparison to the present study, the 

time in physical education classes was eliminated as the Modifiable Activity 
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Questionnaire for Adolescents utilized for the present study specifically stated not to 

include time in physical education classes. It is also important to note that the 1998 

Canadian Physical Activity Monitor included females aged 13 - 17 years of age, while 

the present study only :included 15-16 year old females. The present study reported 

leisure time activity levels to be higher than that of American adolescent females aged 

12-16 who reported an average of 6.6 hrs/wk (Aaron et al., 1993) or those aged 15- 18 

who reported an average of 6.1 hrs/wk (Aaron et al., 1995) of physical activity during 

their leisure time. The mean physical activity score based on P AQ-A for this 

population in year 2 was 2.4 (scored 1-5) and was similar to levels reported in previous 

research with adolescent females (m = 2.2, SD = 0.6) (Crocker & Faulkner, 1999), but 

slightly lower than found in older female children (m = 3.0, SD = 0.7; m = 2.9, SD = 

0.7) (Crocker et al., 1997; Crocker & Faulkner, 1999). 

In terms of restrained eating there is little research on adolescent females for 

comparison. Eating restraint scores of this study population were similar to that of 

British female adolescents as determined by Fox et al. (m = 2.3, SD = .84; 1994). As 

recommended by Martin, Rejeski, et al., (1997) only the 9 item SPAS score was used 

for this study. As this suggestion is fairly recent, there is limited comparison data for 

the 9-item SPAS. The 9 item SPA sum scores for this population were similar to that of 

college age females found by Kowalski et al. (m = 27.49, SD = 8.15; In press); 

however, higher than that of adolescent athletes (m = 23.04*, SD = 7.65*) as reported 

by Crocker1
, Snyder, et al. (in Press). 

1 * converted to sum score for comparison 
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3.1.2 Tests of the Hypotheses 

3.1.2.1 Primary Hypotheses 

It was hypothesized that global and physical self-esteem would be negatively 

related to cigarette smoking, physical inactivity, eating restraint, and social physique 

anxiety. In order to test this hypothesis Pearson product moment correlations among all 

variables were calculated. A hierarchical multiple regression analysis for each health 

variable was also run. For each regression GSE was forced entered on Step 1, PSW was 

forced entered on Step 2, and physical self-perceptions of BODY, CONDITION, 

SPORT, and STRENGTH were entered stepwise on Step 3. 

3.1.2.1.1 Relations Between the Self-Esteem and Health Related Variables 

Physical activity levels, as determined by all measures (PAQ, PASUM, and 

METSUM), were significantly positively correlated to GSE and all PSPP variables 

{Table 3.4). PAQ was moderately correlated to PSW, CONDITION, and STRENGTH. 

For prediction ofPAQ, hierarchical analysis (Table 3.5) found CONDITION, SPORT 

and BODY to be significant contributors to the equation, F (5,625) = 78.059, R2 = .38, p 

< .05. Although GSE emerged as a significant predictor on Step 1 ( 4% of the variance) 

and PSW on Step 2 (an additionall3% of the variance), these higher order variables fell 

out of the equation on Step 3 when the physical self-perception of CONDITION entered 

(accounting for an additional 18% of the variance). On Step 4 and 5, SPORT and 

BODY emerged and accounted for a total of an additional 4% of the variance. 

Hierarchical analysis for prediction of PASUM {Table 3.6) found CONDITION and 

STRENGTH to emerge as significant predictors, F (4,619) = 25.401, R2 
= .14, p < .05. 
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Table 3.4 
Pearson Product Moment Correlations Among the Health Variables. Self-Esteem Variables. and BMI (* p < .05) 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

--
1.GSE 

2.PSW .65* 

3.BODY .61 * .73* 

4.CONDN .49* .80* .55* 

5. SPORT .41 * .70* .41 * .75* 

..f;l.. 6. STRENGTH .29* .54* .24* .52* .58* w 

7. SPA -.59* -.64* -.77* -.46* -.36* -.26* 

8.EAT -.40* -.42* -.46* -.27* -.23* -.07 .48* 

9.PAQ .19* .40* .18* .58* .52* .35* -.12* -.05 

10.PASUM .10* .23* .11 * .35* .30* .26* -.05 .05 .47* 

11. METSUM .13* .27* .11 * .39* .34* .22* -.05 .00 .48* .73* 

12. SMVOL -.14* -.11 * -.02 -.14* -.07 .03 .03 .14* -.18* -.03 -.09* 

13. SMWC -.24* -.27* -.21 * -.25* -.24* -.19* .24* .45* -.11 * .13 -.03 .26* 

14.BMI -.21 * -.29* -.49* -.27* -.14* .12* .32* .32* -.07 -.03 -.02 .00 .01 



Table 3.5 

Hierarchical Regression Analysis of GSE and PPSP for Prediction of P AQ (Year 2) 

PAQ 

Predictor Variable 

Step 1 
GSE .194* .038 .038* 

Step 2 
GSE -.114* .165 .127* 
PSW .471 * 

Step 3 
GSE -.075 .348 .183* 
PSW -.117 
CONDITION .708* 

Step4 
GSE -.061 .375 .027* 
PSW -.204* 
CONDITION .578* 
SPORT .267* 

Step 5 
GSE -.028 .384 .009* 
PSW -.098 
CONDITION .583* 
SPORT .226* 
BODY -.150* 

* p < .05 
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Table 3.6 

Hierarchical Regression Analysis of GSE and PPSP for Prediction of PASUM (Year 2) 

PASUM 

Predictor Variable 

Step 1 
GSE .098* .010 .010* 

Step2 
GSE -.095 .060 .050* 
PSW .296* 

Step 3 
GSE -.071 .130 .070* 
PSW -.066 
CONDITION .436* 

Step 4 
GSE -.059 .141 .011 * 
PSW -.117 
CONDITION .404* 
STRENGTH .128* 

* p < .05 
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For prediction of METSUM {Table 3.7), the physical self-perceptions of 

CONDITION, SPORT, and BODY were significant predictors, F (5,618) = 24.848, R2 

= :17, p < .05. For both PASUM and MET SUM, similar to PAQ, GSE was a significant 

predictor on the first step, but dropped out on the second step when PSW was entered. 

PSW dropped out in the third step when CONDITION entered. Hierarchical analyses 

for all physical activity measures (PAQ, P ASUM, and METSUM) found that the PSPP 

subdomain of CONDITION was the most prominent contributor to the prediction 

equations. 

Smoking volume was found to be weakly negatively related to GSE, PSW, and 

CONDITION, while smoking for weight control was found to be weakly negatively 

related to all self-esteem measures {Table 3.4). Hierarchical regression analysis of 

smoking for weight control {Table 3.8) found PSW to be a significant predictor even 

after controlling for smoking volume, F (3,171) = 9.300, R2 = .14, p < .05. Smoking 

volume was entered on Step 1 and accounted for 6.4% of the variance. GSE entered on 

Step 2 and accounted for an additional 5.2% of the variance. On the third step PSW 

entered the equation, accounting for an additional 2.5% and GSE dropped out. None of 

the subdomains entered the equation. Controlling for BMI, PSW still emerged as the 

significant predictor, F (4,168) = 7.842, R2 = .16, p < .05 (Table 3.9). 

As smoking status was not normally distributed and deviated from the 

assumptions of regression analysis, a MANOVA was run to determine if there were 

differences in self-esteem variables between smokers and non-smokers. For the 

MANOV A, smoking status (SMOKE) was entered as the independent variable and 
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Table 3.7 

Hierarchical Regression Analysis of GSE and PPSP for Prediction of MET SUM 
(Year 2) 

MET SUM 

Predictor Variable 

Step 1 
GSE .128* .016 .016* 

Step 2 
GSE -.081 .075 .059* 
PSW .320* 

Step 3 
GSE -.056 .154 .079* 
PSW -.065 
CONDITION .464* 

Step 4 
GSE -.048 .162 .008* 
PSW -.111 
CONDITION .394* 
SPORT .138* 

Step 5 
GSE -.023 .167 .005* 
PSW -.033 
CONDITION .398* 
SPORT .116* 
BODY -.112* 

* p < .05 
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Table 3.8 

Hierarchical Regression Analysis of SMVOL, GSE, and PPSP for Prediction of SMWC 
(Year 2) 

SMWC 

Predictor Variable 

Step 1 
SMVOL .253* .064 .064* 

Step 2 
SMVOL .244* .116 .052* 
GSE -.228* 

Step 3 
SMVOL .246* .140 .025* 
GSE -.083 
PSW -.213* 

* p < .05 
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Table 3.9 

Hierarchical Regression Analysis of BMI, SMVOL, GSE, and PPSP for Prediction of 
SMWC (Year 2) 

SMWC 

Predictor Variable 

Step 1 
BMI .010 .000 .000 

Step 2 
BMI .019 .081 .081 * 
SMVOL .284* 

Step 3 
BMI -.014 .127 .046* 
SMVOL .270* 
GSE -.218* 

Step4 
BMI -.057 .157 .030* 
SMVOL .270* 
GSE -.060 
PSW -.243* 

* p < .05 
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GSE, PSW, and the four subdomains of BODY, CONDITION, SPORT, and 

STRENGTH were entered as dependent variables. A significant group effect was found, 

Wilks Lambda= .94, F (6,624) = 7.20, eta2 = .065, p < .05. Active smokers had lower 

perceptions of GSE (3.01 vs. 2.79), PSW (2.63 vs. 2.45), and CONDITION (2.74 vs. 

2.53). 

In support of the hypothesis that eating restraint would be related to negative 

physical self-perceptions, it was found that EAT was negatively related to GSE and all 

physical self-perceptions (BODY, CONDITION, SPORT, and STRENGTH) (Table 

3.4). The negative relations between the self-esteem variables of GSE, PSW, and 

BODY were moderate, while all others were weak. Hierarchical regression analysis 

(Table 3.1 0) found that each step added significant variance. GSE, PSW, BODY, 

STRENGTH, and CONDITION were all significant predictors of EAT, F (5,621) = 

44.095, R2 
= .26, p < .05. 

The hypothesis that negative self-esteem would be associated with increased 

eating restraint would imply that eating restraint is a negative behaviour; however, 

eating restraint may be negative or positive. If an individual has a high BMI then eating 

restraint may be considered a positive behaviour adopted in an attempt to lose weight, 

but when an individual has a low BMI and weight loss is not required, eating restraint 

would most likely be deemed negative. To determine if eating restraint was adopted in 

response to body characteristics, an additional regression analysis was run to predict 

eating restraint based on self-esteem measures after controlling for BMI. Self-esteem 

measures emerged as significant predictors of eating restraint even after controlling for 
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Table 3.10 

Hierarchical Regression Analysis of GSE and PPSP for Prediction of EAT (Year 2) 

EAT 

Predictor Variable f3 R2 .1.R2 

Step 1 
GSE -.396* .157 .157* 

Step 2 
GSE -.210* .204 .047* 
PSW -.286* 

Step 3 
GSE -.143* .240 .036* 
PSW -.119* 
BODY -.288* 

Step4 
GSE -.138* .257 .017* 
PSW -.247* 
BODY -.237* 
STRENGTH .161 * 

Step 5 
GSE -.134* .262 .005* 
PSW -.342* 
BODY -.234* 
STRENGTH .145* 
CONDITION .124* 

* p < .05 
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Table 3.11 

Hierarchical Regression Analysis of BMI, GSE, and PPSP for Prediction of EAT 
(Year 2) 

EAT 

Predictor Variable 

Step 1 
BMI .319* .102 .102* 

Step 2 
BMI .246* .218 .116* 
GSE -.349* 

Step 3 
BMI .208* .248 .030* 
GSE -.203* 
PSW -.234* 

Step 4 
BMI .217* .262 .015* 
GSE -.190* 
PSW -.401 * 
CONDITION .202* 

Step 5 
BMI .165* .273 .011 * 
GSE -.151 * 
PSW -.301 * 
CONDITION .184* 
BODY -.173* 

Step 6 
BMI .139* .278 .005* 
GSE -.146* 
PSW -.353* 
CONDITION .159* 
BODY -.160* 
STRENGTH .095* 

* p < .05 

52 



BMI, F (6, 607) = 38.971, R2 = .28, p < .05. BMI was entered on the first step and 

accounted for 10% of the variance. GSE, PSW, CONDITION, BODY, and 

STRENGTH also entered the equation and accounted for an additional18% ofthe 

variance with PSW emerging as the most prominent predictor. To consider unnecessary 

eating restraint, all subjects with BMI scores of 20 and under were examined. Of these 

lean subjects (n = 239), 8% (31) reported moderately high levels of eating restraint and 

5% (12) reported high levels of eating restraint. 

As expected, social physique anxiety was significantly related to all self-esteem 

measures. A strong negative correlation emerged between SPA and BODY. The 

significant predictors of SPA as determined by hierarchical regression analysis (Table 

3.12) were GSE, PSW, BODY, and CONDN, F (4,626) = 257.377, R2 = .62, p < .05. 

Even after controlling for BMI (Table 3.13) GSE, PSW, and BODY emerged as 

significant predictors, F (4, 612) = 248.077, R2 = .62, p<.05. 

3.1.2.1.2 Tracking Change 

It was hypothesized that global self-esteem and physical self-esteem 

(PSW, CONDITION, BODY, SPORT, and STRENGTH) would decrease from year 

one to year two, as the participants became older. It was also expected that the 

participants would be involved in less physical activity, exhibit increased smoking 

behaviours, and that eating restraint and social physique anxiety would increase. To 

determine group and individual changes in the variables, repeated measures ANOV A 

and intraclass correlation coefficients analyses were used, respectively. As expected the 

ANOVA (Table 3.14) showed that there was a significant group increase in BMI, social 
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Table 3.12 

Hierarchical Regression Analysis of GSE and PPSP for Prediction of SPA (Year 2) 

SPA 

Predictor Variable 

Step 1 
GSE -.587* .344 .344* 

Step 2 
GSE -.290* .463 .118* 
PSW -.454* 

Step 3 
GSE -.148* .619 .157* 
PSW -.105* 
BODY -.603* 

Step 4 
GSE -.144* .622 .002* 
PSW -.176* 
BODY -.599* 
CONDITION .082* 

* p < .05 
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Table 3.13 

Hierarchical Regression Analysis of BMI, GSE, and PPSP for Prediction of SPA 
(Year 2) 

SPA 

Predictor Variable 

Step 1 
BMI .322* .104 .104* 

Step 2 
BMI .206* .390 .287* 
GSE -.548* 

Step 3 
BMI .142* .479 .089* 
GSE -.295* 
PSW -.405* 

Step 4 
BMI -.044 .619 .139* 
GSE -.148* 
PSW -.097* 
BODY -.628* 

* p < .05 
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Table 3.14 

ANOVA and Intraclass Correlation Table to Determine Group and Individual Change 
from Year 1 to Year 2 for GSE, PSPP, PAQ, PASUM, METSUM, EAT, SPA, SMWC, 
SMVOL, BMI 

Variable n Year 1 Year 2 
Mean Mean 

GSE 628 2.93 2.95 

PSW 629 2.65 2.58 

BODY 630 2.31 2.32 

CONDITION 629 2.77 2.68 

SPORT 630 2.62 2.55 

STRENGTH 629 2.58 2.54 

PAQ 640 2.65 2.40 

PASUM 542 9.62 8.57 

MET SUM 542 59.61 69.16 

EAT 629 2.21 2.21 

SPA 636 27.01 27.58 

SMVOL 636 1.40 1.54 

SMWC 98 1.56 1.82 

BMI 620 20.68 21.21 

* p < .05 

56 

F 
Statistic 

0.40 

10.74* 

0.04 

20.27* 

16.69* 

5.25* 

138.48* 

11.50* 

13.75* 

.02 

5.47* 

15.98* 

9.48* 

67.07* 

.001 

.017 

.000 

.031 

.026 

.008 

.178 

.021 

.025 

.000 

.009 

.025 

.089 

.098 

Intraclass 
Correlation 

Coefficient 

.60 

.71 

.72 

.71 

.78 

.70 

.55 

.50 

.44 

.71 

.68 

.59 

.62 

.87 



physique anxiety (SPA), volume smoked (SMVOL), smoking for weight control 

(SMWC), and a significant decrease in average hours per week of leisure time physical 

activity (PASUM) and a decrease in the physical activity score (PAQ). Involvement in 

competitive teams decreased from year one to year two. Reported time spent in all types 

of physical activity decreased as well, except for aerobics, dance, running, soccer, snow 

boarding, martial arts, walking, weight training, and yard work, all of which increased. 

Also as expected there was a significant group decrease in the physical self-perceptions 

of perceived physical self worth (PSW), physical condition (CONDITION), physical 

strength (STRENGTH), and sport competence (SPORT). Unexpectedly there was a 

significant group increase in average energy expenditure per week (METSUM) and 

there was no significant group change in global self-esteem (GSE), the physical self

perception ofbody attractiveness (BODY), or eating restraint (EAT). 

Individual changes across the variables are reported as single measure intraclass 

correlation coefficients (Table 3.14). At an individual level, BMI was stable and the 

physical self-esteem measures (PSW,BODY, CONDITION, SPORT, and STRENGTH) 

as well as eating restraint (EAT) were relatively stable. Individual changes in global 

self-esteem, physical activity (P AQ, PASUM, and METSUM), social physique anxiety, 

and smoking behaviour (SMVOL, SMWC) were relatively unstable. 

Intraclass correlations were not appropriate for considering individual change 

for smoking status (smoker vs. non-smoker) as it is a binary variable; therefore, changes 

in smoking status were considered on a descriptive level. Active smokers increased 

from 27% of the participants in the first year to 29% of the participants in the second 

year of the study. Of the 640 participants maintained for the second year of study, 9 % 
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(54 girls) quit smoking, 12% (78 girls) started smoking, and 79% (504 girls) stayed the 

same. The majority of ex-smokers were found to be relatively low-level smokers, with 

8lo/o ( 44) having smoked less than 1 cigarette per day, 17% (9) having smoked 1 to 5 . 

cigarettes per day, and 2% (1) having smoked 2 or more packs per day, however, 26% 

( 14) had smoked more than 1 00 cigarettes in their lifetime. 

3.1.2.1.3 Relation of Change Between Self-Esteem and Health Related Variables 

It was hypothesized that changes in the self esteem variables from year one to 

year two would be associated with a corresponding change in the health related 

behaviours. Thus, decreased perceptions of the self would be associated with increased 

cigarette smoking, eating restraint, and social physique anxiety and a decrease in 

physical activity levels. To determine if changes in the self-esteem variables 

corresponded to changes in the health related variables the first step needed was to 

determine the amount of change for each variable. A standardized residual or change 

score for each variable was calculated using simple regression analysis (Schutz, 1989). 

The first year variable was entered as the independent variable and the second year 

variable was entered as the dependent variable. The resulting residual score is the 

degree of change in the variable between the first and second year, independent of the 

first year scores (Sallis et al., 1999). 

Once the standardized residual (change score) was determined Pearson product 

moment correlations of the standardized residuals for the self-esteem measures, the 

health related variables, and BMI were run (see Table 3.15). Next, a series of 

58 



Table 3.15 
Pearson Product Moment Correlations Among the Residuals of the Health Variables~ Self-Esteem Variables~ and BMI

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

1. GSE-SR 

2. PSW-SR .47* --- (* p < .05) 

3.BODY-SR .49* .57* 

4.CONDN-SR .35* .59* .40* 

5. SPORT-SR .32* .51* .31 * .53* 

VI 6. STRGTH-SR .25* .46* .27* .40* .43* \0 

7. SPA-SR -.38* -.43* -.54* -.27* -.22* -.20* 

8. EAT-SR -.18* -.20* -.27* -.08* -.08 -.03 .33* 

9. PAQ -SR .12* .19* .09* .36* .25* .18* -.06 .03 

10. PASUM-SR .13* .12* .05 .16* .10* .13* .00 .03 .23* 

11. METSUM -SR .14* .18* .06 .20* .14* .13* .03 -.03 .28* .67* 

12. SMVOL-SR -.05 -.06 .01 -.04 -.01 .03 .02 .06 -.15* -.11 * -.15* 

13. SMWC-SR -.01 .01 -.12 -.01 -.01 -.11 .10 .23* -.07 .06 -.03 .22* 

14.BMI-SR -.06 -.04 ~.14* -.08 -.02 .05 .09* .06 .05 .06 .09* -.02 .22* 



hierarchical regressions of the residuals were run to predict the change of the health 

related variables based on the corresponding changes in the self-esteem variables. 

Hierarchical regressions were run separately for the change in each health related 

variable: physical activity (P AQ, P ASUM, METSUM), cigarette smoking (SMVOL, 

SMWC), eating restraint (EAT), and social physique anxiety (SPA). For each 

hierarchical regression, the standardized residual of global self-esteem (GSE-SR) was 

forced in on Step 1, the standardized residual of physical self worth (PSW -SR) was 

forced in on Step 2, and on Step 3 the standardized residuals of the physical self

perception subdomains of BODY, CONDITION, STRENGTH, and SPORT were 

entered stepwise. 

The relation between change in physical activity and the change in self-esteem 

examined through Pearson product correlations as well as a series of three hierarchical 

regressions, one for each measure: P AQ, P ASUM, and METSUM. Pearson correlations 

showed that changes in PAQ were weakly related to all self-esteem variable changes. 

Hierarchical regression analysis found a significant equation for the prediction of 

change in physical activity levels (PAQ), F (3,615) = 31.871, R2 
= .135, p < .05. The 

physical self-perception of CONDITION emerged as the only significant predictor of 

change in PAQ (Table 3.16). Although changes in GSE emerged as a significant 

predictor in the first step (accounting for 1% of the variance), GSE change fell out of 

the equation when PSW change was entered in step 2 (accounting for an additional3% 

of variance). On the third step, PSW change also fell out of the equation when the 

subdomain of CONDITION entered. CONDITION accounted for the majority of the 

variance, adding an additional 9 .5%. 
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Table 3.16 

Hierarchical Regression Analysis of GSE-SR, PSW-SR, and CONDN-SR for Prediction 
ofPAQ-SR 

PAQ-SR 

Predictor Variable 

Step 1 
GSE-SR .103* .011 .011 * 

Step 2 
GSE-SR .012 .040 .029* 
PSW-SR .194* 

Step 3 
GSE-SR -.022 .135 .095* 
PSW-SR -.016 
CONDN-SR .383* 

* p < .05 
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The change in physical activity levels, measured as average hours of leisure time 

physical activity and energy expenditure (PASUM and METSUM), were also weakly 

related to the changes in all self-esteem variables, except for BODY. Hierarchical 

regression analysis found a significant prediction for the change in physical activity 

levels (PASUM), F (3,526) = 5.947, R2 = .033, p < .05. The change in the physical self

perception of CONDITION emerged as the only significant predictor of the change in 

physical activity levels as measured by PASUM (Table 3.17). GSE change emerged as 

a significant predictor on the first step (accounting for 2% of the variance); however, 

fell out of the equation on the third step when subdomain changes were entered. PSW 

change never entered as a significant predictor of P ASUM. 

The hierarchical regression examining the relationship between the change in 

self-esteem measures and that of physical activity levels (METSUM) found a 

significant prediction equation for the change in physical activity level (METSUM) 

(Table 3.18), F (4, 525) = 7.893, R2 = .057 (p < .05). Each step resulted in a significant 

increase in variance accounted for; however, only the change in the physical self

perceptions of CONDITION and BODY were significant predictors of the change in 

physical activity levels {METSUM-SR). GSE changes and PSW changes dropped out 

of the equation when the sub domain changes were entered. 

Although the hypothesis that negative changes in the self-esteem measures 

would be associated with a corresponding negative change in health variables was 

supported for physical activity, this was not true for cigarette smoking. Changes in 

smoking volume and smoking for weight control were not significantly related to 

changes in any self-esteem variable. Hierarchical regression analysis found no 
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Table 3.17 

Hierarchical Regression Analysis of GSE-SR, PSW -SR. Condition-SR, and Strength
SR for Prediction of P ASUM -SR 

PASUM-SR 

Predictor Variable 

Step 1 
GSE-SR .133* .018 .018* 

Step 2 
GSE-SR .099* .022 .004 
PSW-SR .074 

Step 3 
GSE-SR .083 .033 .011 * 
PSW-SR .005 
CONDITION-SR .130* 

* p < .05 
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Table 3.18 

Hierarchical Regression Analysis of GSE-SR, PSW-SR, CONDN-SR, and BODY-SR 
for Prediction ofMETSUM-SR 

METSUM-SR 

Predictor Variable 

Step 1 
GSE-SR .140* .020 .020* 

Step2 
GSE-SR .070* .037 .018* 
PSW-SR .150* 

Step 3 
GSE-SR .054 .050 .012* 
PSW-SR .077 
CONDN-SR .138* 

Step 4 
GSE-SR .085 .057 .007* 
PSW-SR .115 
CONDN-SR .147* 
BODY-SR -.107* 

* p < .05 
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significant equation or self-esteem predictors for the change from year one to year two 

{Table 3.19-3.20). As smoking status was not normally distributed, a MAN OVA was 

run for smoking status to determine· if there were any differences among the changes in 

self-esteem variables of those who had quit smoking, those who had started smoking, 

and those who had maintained their smoking status. The MANOV A found no 

significant effects. Thus, the change on self-esteem variables did not predict any 

change in smoking behaviours and the hypothesis that negative changes in self-esteem 

would be associated with increases in smoking behaviour was not supported. 

The change in eating restraint was weakly negatively correlated to global self

esteem, physical self worth, and the physical self-perceptions of BODY and 

CONDITION. A significant equation was found for predicting change in eating 

restraint, F (3,607) = 17.174, R2 
= .078, p < .05. Each step added significantly to the 

variance explained. On the first step, the change in global-self esteem emerged as a 

significant predictor of change in eating restraint, on the second step both the change in 

global-self esteem and physical self worth were significant predictors; however, on the 

third and final step only the change in the perception of BODY was a significant 

predictor (Table 3.21). As eating restraint may be considered a positive behaviour if an 

individual has a high BMI or negative if an individual has a low BMI, the change in 

BMI was entered in the first step. Controlling for the change in BMI on the first step 

did not alter findings as change in BMI did not account for any significant amount of 

variance for change in EAT (Table 3.22). 

The change in social physique anxiety was moderately related to the change in 

global self-esteem, physical self worth, and the physical self perception of BODY, but 
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Table 3.19 

Hierarchical Regression Analysis of GSE-SR and PSW -SR for Prediction of SMVOL
SR 

SMVOL-SR 

Predictor Variable 

Step 1 
GSE-SR -.046 .002 .002 

Step 2 
GSE-SR -.022 .004 .002 
PSW-SR -.052 

* p < .05 
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Table 3.20 

Hierarchical Regression Analysis of GSE-SR and PSW -SR for Prediction of SMWC
SR 

SMWC-SR 

Predictor Variable 

Step 1 
SMVOL-SR .222* .049 .049* 

Step 2 
SMVOL-SR .222* .049 .000 
GSE-SR .009 

Step 3 
SMVOL-SR .227* .052 .003 
GSE-SR -.015 
PSW-SR .056 

* p < .05 
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Table 3.21 

Hierarchical Regression Analysis of GSE-SR, PSW -SR, and BODY -SR for Prediction 
ofEat-SR 

EAT-SR 

Predictor Variable 

Step 1 
GSE-SR -.181 * .033 .033* 

Step2 
GSE-SR -.107* .052 .019* 
PSW-SR -.156* 

Step 3 
GSE-SR -.045 .078 .026* 
PSW-SR -.068 
BODY-SR -.208* 

* p < .05 
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Table 3.22 

Hierarchical Regression Analysis of BMI-SR, GSE-SR, PSW -SR. and BODY -SR for 
Prediction of Eat -SR 

EAT-SR 

Predictor Variable 

Step 1 
BMI-SR .062 .004 .004 

Step 2 
BMI-SR .051 .036 .032* 
GSE-SR -.180* 

Step 3 
BMI-SR .051 .055 .019* 
GSE-SR -.106* 
PSW-SR -.156* 

Step 4 
BMI-SR .029 .081 .026* 
GSE-SR -.045 
PSW-SR -.068 
BODY-SR -.208* 

* p < .05 
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was only weakly related to changes in the physical self-perceptions of CONDITION, 

SPORT, and STRENGTH. A hierarchical regression examining the relation between 

the· change in self- esteem variables and the change in social physique anxiety found a 

significant equation to predict the change in social physique anxiety, F (3,614) = 

94.945, R2 
= .095, p < .05. The increase in variance accounted for in each step was 

significant and the change in global self-esteem, physical self worth and the physical 

self-perception of BODY emerged as significant predictors of the change in social 

physique anxiety (Table 3.23) with the physical self-perception of BODY being most 

prominent. 

3.1.2.2 Secondary Hypothesis 

3.1.2.2.1 Interrelations Among the Health Related Variables 

It was expected that the health related variables would be inter-related. Pearson 

product moment correlations for the health variables of physical activity, smoking level, 

smoking for weight control, restrained eating, and social physique anxiety are shown in 

Table 3.3. As expected, all measures of physical activity were moderately to highly 

correlated. A weak negative relationship was found between all three physical activity 

measures and volume of cigarette smoking. No relation was found between physical 

activity levels and eating restraint. 

Smoking for weight control was negatively associated with physical activity, as 

measured by PAQ, but only weakly. Stronger, moderate correlations emerged between 

smoking for weight control and smoking volume as well as eating restraint. This 

relationship was examined through hierarchical regression predicting smoking for 
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Table 3.23 

Hierarchical Regression Analysis of GSE-SR, PSW -SR, and BODY -SR for Prediction 
ofSPA-SR 

SPA-SR 

Predictor Variable 

Step 1 
GSE-SR -.378* .143 .143* 

Step 2 
GSE-SR -.230* .222 .078* 
PSW-SR -.317* 

Step 3 
GSE-SR -.115* .317 .095* 
PSW-SR -.151 * 
BODY-SR -.392* 

* p < .05 
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weight control based on eating restraint and smoking volume. Eating restraint and 

smoking volume, entered stepwise, (Table3.24) were significant predictors of smoking 

for weight control, F (1,179) = 20.157, R2= .28, p< .05. 

Social physique anxiety was not related to smoking volume; however, it was 

weakly related to smoking for weight control and physical activity levels as measured 

by P AQ. As expected, social physique anxiety was moderately correlated to eating 

restraint (r = .48). 

It was also hypothesized that the changes in the health related variables would 

be inter-related. The Pearson Product Moment Correlations for the health related 

variables are shown in Table 3.15. As expected the changes in physical activity as 

measured by P AQ, P ASUM, and METSUM were inter-related; however, these changes 

were weakly related. Changes in physical activity were weakly negatively related to 

smoking volume. No relationship was found between the changes in physical activity 

and changes in smoking for weight control or eating restraint. 

No relation was found between changes in smoking volume and eating restraint. 

Changes in smoking for weight control were related to changes in both smoking volume 

and eating restraint. A hierarchical regression was run to predict changes in smoking 

for weight control based on changes in smoking volume and eating restraint. Again, the 

two variables were entered stepwise and changes in both smoking volume and eating 

restraint were found to be significant predictors, F (1, 92) = 5.537, R2 
= .11, p<. 05. 

Smoking volume change entered first and accounted for 5% of the variance with an 

additional 6% of the variance accounted for by change in eating restraint (Table 3 .25). 

Change within SPA and EAT was only weakly negatively related. 
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Table 3.24 

Hierarchical Regression Analysis of SMVOL and EAT for Prediction of SMWC 
(Year 2) 

SMWC 

Predictor Variable 

Step 1 
EAT .451 * .203 .203* 

Step 2 
EAT .465* .284 .081 * 
SMVOL .284* 

* p < .05 
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Table 3.25 

Hierarchical Regression Analysis of SMVOL-SR and EAT -SR for Prediction of 
SMWC-SR 

SMWC-SR 

Predictor Variable 

Step 1 

Step2 

* p < .05 

SMVOL-SR 

SMVOL-SR 
EAT-SR 

.229* 

.236* 

.232* 
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3.1.2.2.2 Hierarchical Self-Esteem and PSPP Model 

It was expected that the hierarchical structure of self-esteem and the structure of 

the PSPP model would be supported for use with adolescents and with change data. 

Thus, the domain level ofPSW should be most strongly related to the apex level of 

GSE. The subdomains of BODY, CONDITION, SPORT, and STRENGTH should be 

more strongly related to PSW than GSE. This hypothesis was examined using Pearson 

Product Moment Correlations as well as hierarchical multiple regression analysis for 

both the second year data only and the change data. 

Pearson product moment correlations between all second year variables are 

shown in Table 3.4. As expected all six self-esteem variables were inter-correlated. In 

support of the hierarchical nature of Global Self Esteem (Fox & Corbin, 1989), PSW 

was the physical measure most strongly related to GSE and the subdomains were more 

strongly related to PSW than to GSE. Hierarchical regression analysis was run for GSE 

with PSW forced entered on the first step and the four subdomains forced entered on the 

second step (Table 3.26). A significant equation was found with PSW and the 

subdomain of BODY emerging as significant predictors; F (5, 625) = 109.80, R2 
= .47, 

p < .05. After controlling for PSW, the four subdomains added only 4% of additional 

variance. 

In support of the PSPP model, Pearson correlations show that all subdomains are 

significantly moderately to highly correlated to PSW (Table 3.4). Hierarchical 

regression analysis found that all subdomains were significant predictors ofPSW (Table 

3.27), F (4, 633) = 623.64, R2 = .80, p < .05. The subdomains of BODY and 

CONDITION accounted for the majority of the variance. 
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Table 3.26 

Hierarchical Regression Analysis of PSW and PSPP Sub-domains for Prediction of 
GSE (Year 2) 

GSE 

Predictor Variable 

Step 1 

Step 2 

* p < .05 

PSW 

PSW 
STRENGTH 
BODY 
SPORT 
CONDITION 

.653* 

.505* 
-.021 

.281* 
-.008 
-.051 

76 

.426 .426* 

.468 .041 * 



Table 3.27 

Hierarchical Regression Analysis ofPSPP Subdomains for Prediction ofPSW (Year 2) 

PSW 

Predictor Variable 

Step 1 

* p < .05 

STRENGTH 
BODY 
SPORT 
CONDITION 

f3 

.149* 

.433* 

.183* 

.342* 
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.798 



It was also hypothesized that the hierarchical self-esteem structure and the PSPP 

model would be supported with longitudinal change data. Again, Pearson product 

mo,~ent correlations as well as hierarchical analysis were run to test the hypothesis; 

however, the standardized residuals or change scores were used instead of the second 

year scores. Pearson correlations of the change scores of the six self-esteem variables 

are shown in Table 3.15. As expected, all self-esteem change measures were 

significantly correlated. All subdomain change scores were more strongly related to 

changes in PSW than GSE; however, the change in BODY and not the change in PSW 

was the physical measure with the strongest association to the change in GSE. The 

change in global self-esteem was moderately related to changes in PSW and BODY and 

only weakly related to the change in the physical perceptions of CONDITION, SPORT, 

and STRENGTH. Hierarchical analysis with all PSPP variables found that changes in 

PSW, BODY, and SPORT were significant predictors of change, F (5, 614) = 53.89, R2 

= .31, p < .05 (Table 3.28). When only the subdomains were considered changes in 

BODY, CONDITION, and SPORT emerged as the significant predictors of change in 

GSE, F (4, 616) = 60.21, R2 = .28, p < .05 (Table 3.29). Again the subdomain of 

BODY accounted for the majority of the variance. 

Changes in physical self worth were moderately related to the change in all 

PSPP subdomains. Hierarchical analysis found that changes in all four subdomains 

were significant predictors of change in PSW, F (4, 622) = 178.24, R2 
= .53, p < .05 

(Table 3.30). The changes in the subdomains of BODY and CONDITION were the 

prominent contributors to the equation. 
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Table 3.28 

Hierarchical Regression Analysis of PSW-SR, BODY-SR. CONDITION-SR. 
STRENGTH-SR. and SPORT-SR for Prediction ofGSE-SR 

'· 

GSE-SR 

Predictor Variable 

Step 1 
PSW-SR .470* .221 .221 * 

Step 2 
PSW-SR .214* .305 .084* 
STRENGTH-SR .021 
BODY-SR .327* 
SPORT-SR .075 
CONDITION-SR .041 

* p < .05 
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Table 3.30 

Hierarchical Regression Analysis of BODY-SR. CONDITION-SR. STRENGTH-SR. 
and SPORT -SR for Prediction of PSW -SR 

PSW-SR 

Predictor Variable 

Step 1 

* p < .05 

STRENGTH-SR 
BODY-SR 
SPORT-SR 
CONDITION-SR 

.188* 

.352* 

.163* 

.283* 
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.534 



CHAPTER4 

4.1 DISCUSSION 

This research examined how young women's perception of their physical self were 

related to physical activity, cigarette smoking, eating restraint, and social physique 

anxiety. The research findings are both unique and important for helping to understand 

how physical self-perceptions might contribute to the adoption and maintenance of 

health related behaviour. Unlike most work on the physical self, the present research 

design allowed examination of both cross-sectional as well as change over time. More 

interestingly, it enabled consideration of whether changes among variables were 

systematically related. 

When examining change, longitudinal data is beneficial to research as it allows for 

examination of change on two levels. First, it allows change to be considered at a group 

level, or how the group changes over time. For example, is there a systematic change in 

the mean smoking level from grade nine to grade ten? Second, as longitudinal data 

follows the same individuals over time, individual change or stability can also be 

considered. For example, even if there is no change in group means over time, different 

individuals might be increasing, decreasing, or maintaining specific health behaviours 

over the year. Attempting to predict changes in behaviour has greater potential to help 

us uncover causal relations among variables compared to simple correlations among 
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variables found in cross-sectional research. The majority of research suggestive of age 

related change in the area of self-esteem and health behaviours such as physical activity 

and cigarette smoking is based on cross-sectional analysis (Aaron et al., 1993; Aaron et 

al., 1995; Biddle et al., 1993; Crocker & Faulkner, 1999; Harter, 1988) that compare 

different age groups. 

The present research project discovered that the relationship between the physical 

self and health related behaviour is complex. It appears that physical self-perceptions 

are related to specific health behaviour, such as dietary restraint and physical activity 

but unrelated to smoking behaviour. However, specific types of physical self

perceptions were linked to specific behaviours and emotions. The interrelationships 

among changes in variables over time indicated that physical self-perceptions are 

temporally linked to specific health behaviours and emotions. An evaluation and 

interpretation of the findings, especially in respect to the original hypotheses, are 

presented in detail below. 

4.1.1 Physical Self Model 

Since a critical aspect of this research project was to investigate how physical 

self-perceptions are related to specific health behaviours and emotions, the viability of 

the Physical Self-Perception Profile model needed to be evaluated. Both the cross

sectional and longitudinal data supported the hierarchical self-esteem model (Fox & 

Corbin, 1989). Global self-esteem was most strongly associated with physical self 

worth and the Physical Self Perception Profile (PSPP) subdomains of body 

attractiveness, physical condition, sport competence, and physical strength, although all 
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significantly correlated to global self-esteem, were more highly correlated with physical 

self worth. The importance of the physical self to global self-esteem is evident in that it 

accounted for 42% of the variance. All PSPP subdomains demonstrated moderate to 

high correlations with physical self-worth. Only perception of body attractiveness was 

highly correlated to physical self-worth in older children (Whitehead, 1995) and college 

age females (Fox & Corbin, 1989; Hayes et al., 1999; Kowalski et al., In press). 

Although, research with older children (Crocker et al., 2000) and adolescent females 

(Biddle et al., 1993) found that none of the four subdomains were highly correlated to 

physical self-worth, the strongest relations were with physical condition and body 

attractiveness. 

In support of the superordinate nature of physical self worth and the ability of 

the subdomains to measure salient aspects of perceptions in the physical domain, the 

present research found that all four subdomains emerged as significant predictors of 

physical self-worth, accounting for 80% of the variance. This is similar to work in 

adolescent females by Biddle and colleagues (1993) who found that perceptions of body 

attractiveness, physical condition, and physical strength emerged as significant 

predictors of perception of physical self-worth. In the present study, however, the 

subdomains of body attractiveness and physical condition accounted for the largest 

portions of the variance of physical self-worth. This finding is contrary to Page and Fox 

(1997) assertion that the physical self of females of all ages is based primarily on body 

attractiveness. Still, the high correlation of body attractiveness to physical self-worth 

supports previous research for adolescent females (Biddle et al, 1993) and college 

females (Fox & Corbin, 1989; Hayes et al., 1999; Kowalski et al., in press; and 
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Sonstroem et al., 1994), which have all found that the subdomain of body attractiveness 

consistently accounts for the largest variance in physical self-worth. 

The emergence of physical condition as a prominent predictor of physical self

worth may suggest that there is an increased awareness of physical condition among 

these adolescent females. This may be due to increased opportunity for sport and 

physical activity during the early years of high school or perhaps due to the increased 

media emphasis on the "fit" female. This notion may be reflected in the increased 

participation in aerobic activities. Interestingly it is these activities, which may improve 

physical condition that are also used to improve body appearance. It will be of interest 

to observe if one aspect of the physical self becomes more prominent as increases in fat 

deposition continue. 

Contrary to expectations, global self-esteem did not show group change from 

year 1 to year 2 and consequently does not support the view that global self-esteem 

decreases during adolescence (Harter, 1988). This incongruity could be due to the 

study being based on group longitudinal data versus cross sectional data. On an 

individual level of analysis, however, global self-esteem was relatively unstable (r = 

.60) over one year indicating that some participants increased in self-esteem while 

others decreased or stayed relatively the same. This finding provides a good example of 

the utility of longitudinal research as a very different picture of global self-esteem is 

exhibited when examining individual change than when considering group change 

alone. It is likely, however, that over the course of adolescence (over 4-5 years) there 

may be a general downward shift in self-esteem. As a result, changes in global self

esteem over the course of one year have not captured this trend. 
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Although the global self-esteem was found to be relatively unstable at an 

individual level as measured by intraclass correlations, perceptions in the physical 

domain were found to be quite stable, supporting previous research with older children, 

aged 11-13 years (Whitehead, 1995). As hypothesized, self-perceptions of overall 

physical self-worth, physical condition, sport competence, and physical strength all 

decreased across the group, however, unexpectedly, the perception of body 

attractiveness did not. This finding does not support the notion that as an adolescent 

becomes older and starts to physically mature, with increased depositions of fat (as 

evident by increase in body mass index), that her perceptions of body will decrease. 

Although changes in body perceptions were weakly related to changes in body mass 

index, it is possible that perceptions of body attractiveness did not decrease across the 

group as there was only a small change in body mass index, reflecting more 

proportional height to weight gain. The hypothesized decrease in perception of body 

attractiveness will perhaps become evident from year 1 to year 3 when height may be 

reaching its adult value, but weight is still increasing. It is important to note that due to 

the self-report nature of height and weight measurements, body mass index values may 

not be completely accurate. 

The changes in the subdomains are hierarchically related to change 1n 

perception of physical self-worth and global self-esteem. In support of the PSPP model, 

changes in all four subdomains were significantly correlated to each other and were able 

to account for 53% of the variance for changes in the perceptions of physical self-worth. 

Again the perceptions of body attractiveness and physical condition emerged as the 

prominent contributors. 
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Changes in the physical domain accounted for 30% of the variance in global 

self-esteem change. As in the second year data, perceptions of attractive body emerged 

as ·a dominant contributor accounting for the majority of the variance. These findings 

again support the notion that the physical self is a salient component of self-esteem 

(Fox, 1997), especially that of body attractiveness (Harter, 1988). As change in the 

physical domain only accounts for 30% of the variance for change in global self-esteem, 

it is important to realize that there are other factors that influence overall self-esteem. 

These may include other areas of competence within the multidimensional model of 

self-esteem (e.g., academic, romantic, or social competence). For example, approval 

from peers and parents may be changing during adolescence and contributing to change 

in global self-esteem through changes in feelings of social self-esteem (Harter, 1999). 

4.1.2 Relations Between the Health Variables and Self-Esteem 

4.1.2.1 Cigarette Smoking 

Surprisingly, smoking behavior was only weakly related to physical self

perceptions, with no significant relationship to negative body attractiveness. The 

relationship between smoking behavior and physical self-perceptions was lower than 

previously reported (Friestad & Klepp, 1997; Kleges et al., 1997). Negative global self

esteem was the best predictor of smoking level, although the effect size was small. 

Global self-esteem is influence by a multitude of domains beyond the physical (Harter, 

1989, 1999) and might reflect the general distress predisposing the young adolescent to 

engage in risk taking behaviours like smoking (Byrne et al., 1995; Leary, 

Schreindorder, & Haupt, 1995). Further, the expected relationships between smoking 

87 



and body weight also did not materialize. Crisp and colleagues (1998) had found that 

moderately overweight (but not obese) Canadian adolescence females were more likely 

to·-smoke. We failed to find any evidence of such a relationship. On the other hand, 

there was evidence that using smoking as a weight control strategy was related to 

smoking level and levels of physical self-esteem, with individuals reporting smoking for 

weight control having lower levels of physical self worth regardless of weight. 

The smoking data indicates that in spite of tough Canadian legislation that 

prevents the sale of cigarettes to people under 18 years of age, young Canadians seem to 

have ready access to cigarettes. Over 64% of participants had tried smoking and 29% 

had smoked in the last 30 days. If there was any good news, it was that smoking levels 

were low, with only 6% of participants reporting smoking half a pack or greater per 

day. Health Canada (1996) reported 18% of 15-19 year old female Canadians smoked 

an average of half a pack per day. The low smoking levels could be related to the 

combination of health education, high prices, and increased difficulty in buying 

cigarettes due to new legislation. Clearly, this age group needs to be aggressively 

targeted for smoking cessation programs before smoking becomes more seriously 

entrenched as a lifestyle choice. 

The lack of relationship between smoking and body perceptions, however, might 

not be surprising since there are many positive and negative remedial behaviors to deal 

with negative body perception (Leary & Kowalski, 1995). Young adolescents can 

chose a number of behaviours to manage weight concerns such as dietary restraint, 

laxatives, diet pills, physical activity, and smoking. Smoking may not be the remedial 

behaviour of choice as many young women are knowledgeable about its health risk. 
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Health Canada ( 1996) reports that 90% of females aged 15-19 agree that smoking is 

addictive and that second hand smoke is harmful to others, while 59% believe that even 

occasional smoking is harmful to health. The high cost of smoking in Canada may also 

be a deterrent. Furthermore, most participants had relatively low to moderate BMI 

values. The linkage between smoking and body concerns may become stronger with 

age and subsequent increases in weight gain. 

Despite the absence of negative relationships between self-perceptions and 

smoking, there was evidence that smoking as a weight control strategy was related to 

both self-esteem processes and smoking level. This weight control strategy was more 

pronounced as smoking level increased. Since using smoking as a weight control 

strategy was also negatively related to all self-perceptions but unrelated to body mass 

index, it implies that cognitive factors such as the perception of self, versus the actual 

self, are critical to consider when investigating smoking factors. It was found that 

smokers had lower global and physical self-esteem than non-smokers; however, the 

effect size was small. Weak negative relations were found between reported smoking 

for weight control and global and physical self-esteem measures. After controlling for 

smoking volume, regression analysis found that self-esteem processes accounted for 7% 

additional variance, but only physical self worth was a significant predictor. These 

findings support the hypothesis that smoking behaviours are related to self-esteem; 

however, they also suggest that factors other than global and physical self-esteem are 

more important to consider. An aspect of self-esteem that may be more important is 

that of social self-esteem, as smoking is thought to be influenced by peers and the desire 

for social acceptance (Fergusson, Lynsky, & Horwood, 1995). Social self-esteem, 
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termed "social acceptance" by Harter ( 1988) is the "degree to which an adolescent is 

accepted by peers, feels popular, has a lot of friends and feels that he/she is easy to 

like." Family history, parental or sibling, of smoking may also be influential in the 

adoption of smoking (Swan et al., 1990). Other reasons that have been cited to 

contribute to smoking during adolescents include perceptions of other smokers (i.e. 

increased popularity, more mature, cool), physiological and emotional sensations, risk 

taking and or rebellious nature, low levels of support from family and friends or lower 

academic expectations which may increase the desire to define self and affirm 

independence from authority, and simple curiosity (Camp et al., 1993; Health Canada, 

1996). 

In terms of smoking status, there was an increase in smokers from grade nine to 

grade ten, supporting previous research suggesting that smoking incidence increases 

with age (Boreham et al., 1997; Health Canada, 1994; Ferguson & Horwood, 1995; 

Swan et al., 1990). Although there was an overall increase due to 78 subjects initiating 

smoking from year 1 to year 2, 54 subjects quit smoking. Although these ex-smokers 

were for the most part low volume smokers, a number of them had smoked more than 

100 cigarettes in their lifetime. Although Fergusson & Horwood (1995) have 

suggested that occasional smokers over the age of 14 are unlikely to quit, these 54 

subjects do provide some hope. This group of individuals has the potential to provide a 

unique opportunity to researchers to explore other motivations behind smoking 

cessation as there were no significant differences in self-esteem changes of those who 

had started smoking, stopped smoking, or stayed the same. There are many possible 

reasons for the cessation in smoking including increases in pricing and improved 
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legislation on the purchasing of cigarettes, which could make obtainment of cigarettes 

more difficult for these girls as they are under 18. Although it is unknown whether any 

educational efforts were made by the participating schools to inform students of the 

dangers of cigarette smoking, it is possible that educational efforts taken by the school 

or media to inform students of the health risks of smoking have influenced some girls to 

stop smoking. 

Smoking volume and smoking for weight control were also found to increase 

over time as expected. On an individual level changes in smoking volume and smoking 

for weight control were relatively unstable. Contrary to expectations, no relation was 

found between changes in the smoking variables of smoking volume or smoking for 

weight control and changes in global or physical self-esteem. Thus, the hypothesis that 

global or physical self-esteem change would be an important contributor to changes in 

smoking behaviour was not supported. 

4.1.2.2 Physical Activity 

It is important to note that the assessment of physical activity for this sample of 

adolescent females proved to be problematic. Although the Modifiable Activity 

Questionnaire for Adolescent was found to be valid for other adolescent populations 

(Aaron et al., 1993), this does not seem to be the case for this sample. Numerous 

individuals had difficulty accurately filling out the Modifiable Activity Questionnaire in 

the first year. For example, individuals struggled with determining average days per 

week of participation, as well as average hours of participation per session in a 

particular activity over the last year. Although explanations regarding the completion 
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of this questionnaire were emphasized in year two, it was evident due to the excessive 

amount of hours being reported that there was a substantial amount of overestimation of 

physical activity. Thus, data derived from the Physical Activity Questionnaire may 

provide a more reliable outcome as it appeared to be measuring physical activity levels 

as proposed. However, the Physical Activity Questionnaire for Adolescents provides 

only a weekly estimate for activity. 

There was strong evidence that reported physical activity was related to 

perceptions of the physical self. The effects were much stronger for the cross-sectional 

versus the longitudinal data. As hypothesized, physical activity was significantly related 

to all self-esteem measures. For the Physical Activity Questionnaire score and reported 

metabolic equivalents, the perceptions of physical condition, sport competence, and 

body attractiveness emerged as significant predictors. The finding that perceptions of 

physical condition and sport competence emerged as significant predictors of physical 

activity supports previous research with older children and adolescents (Biddle et al., 

1993; Crocker et al., 2000). This predictive equation that suggests that females with 

positive perceptions of physical condition and sport competence, but negative 

perceptions of body attractiveness will have higher levels of physical activity, must be 

taken with caution. The addition of negative body attractiveness accounts for less than 

1% of the variance in either measure and thus does not add much to the predictive 

equation for physical activity. As specific physical self-perceptions are all highly 

correlated, perceptions that enter late into the regression equation are based on partial 

correlations, thus the interpretation of individual variables is plagued with error. In 

regression analysis the entire equation must be considered; individual relation can be 
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examined through simple correlations. As seen with Pearson correlations, the relation 

between body attractiveness and physical activity is a positive one. Although it has 

been suggested that individuals with negative perceptions of body may participate in 

physical activity as a remedial behaviour to improve appearance (Davis, 1997), research 

with college females found that perception of body attractiveness was not a significant 

predictor of physical activity (Fox & Corbin, 1989; Hayes et al., 1999; Marsh & 

Sonstroem, 1992). Similarly, the present study found that for average hours of leisure 

time physical activity, the perceptions of physical condition and physical strength 

emerged as significant. As perception of body attractiveness did not emerge as a 

significant predictor, there is no support for the suggestion that physical activity is being 

used as a remedial behaviour to improve physical appearance in this sample. 

Consistent across all physical activity measures, and in support of previous 

studies with adolescents (Biddle et al., 1993; Crocker et al., 2000) and college age 

females (Hayes et al, 1999, Kowalski et al., in press; Sonstroem, 1998), physical 

condition emerged as the prominent predictor. Crocker and colleagues (2000) 

suggested that the emergence of the physical perceptions of physical condition and sport 

competence might be the result of the high involvement in organized sport in Canada, 

which is aerobic in nature. The present study indicates that Saskatchewan females are 

in fact involved in organized sport, averaging 2-3 teams per year. Females who are 

physically active, but not involved in organized sport are also often involved in aerobic 

type activities such as bicycling, skating, in-line skating, walking, and jogging (CFLRI, 

1999). Aerobic activity may increase physical fitness and in tum, the perception of 
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physical condition. Fox & Corbin (1989) found that perceptions of physical condition 

were linked to aerobic type activities in college females. 

Physical activity levels, as measured by the PAQ and reported hours of leisure 

time physical activity were found to be unstable from year 1 to year 2 at the individual 

level. Group change, however, was consistent with previous research suggesting that 

physical activity levels decline as females get older (Crocker et al., 2000; Crocker & 

Faulkner, 1999; Kelder et al., 1994). Although unstable at the individual level, 

metabolic equivalents were unexpectedly found to increase across the group from year 1 

to year 2. This seemingly contradictory finding of metabolic equivalents increasing 

while hours of leisure time physical activity are decreasing may be due to increased 

participation in highly intense activities. If females have in fact become more aware of 

the increased emphasis on fitness, which may be why physical condition is emerging as 

a prominent predictor, then it is possible that these adolescents have increased their 

involvement in high intensity type activities. While the average time reported for the 

majority of physical activities declined from year one to year two, the time spent in 

aerobics, dance, martial arts, jogging, soccer, yard work, walking, and weight training 

increased. Previous research, however, suggests that females choose activities of lower 

average intensity (CFLRI, 1999; Crocker & Faulkner, 1999) thus it may be that this 

discrepancy is due to measurement error within the Modifiable Activity Questionnaire 

for Adolescents as discussed previously. 

Change in physical activity levels were only weakly related to changes in the 

perceptions of the physical self. Consistent with the cross-sectional data, the perception 

of physical condition emerged as the significant predictor of physical activity level 
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change, however; only a small amount of variance was accounted for. Although these 

findings support the hypothesis that negative changes in physical self-esteem are related 

to,changes in physical activity levels, the small effect size indicates that there are other 

salient influential factors involved. 

One reason that physical activity levels may be decreasing is from decreased 

sport involvement as evident in the decrease of competitive team involvement from 

grade nine to grade ten for both urban and rural females in the present study. For urban 

students this may be due to the increasing competitive nature of athletics at the high 

school level. Often high schools may have more than one freshman team, but only have 

one at the junior and senior levels resulting in decreased numbers of individuals 

involved in that particular sport. With only one team, competition among students 

increase and individuals perceiving themselves to be less fit and sport competent may 

avoid this and go out for other extracurricular activities. As motivation theories 

suggests that individuals are drawn to activities in which they display a high degree of 

competence (Harter, 1978), intervention programs may want to focus on development 

of skill mastery and fitness to enhance perceptions of sports competence and physical 

condition as suggested by Whitehead & Corbin ( 1997). In rural areas there is often not 

enough girls to fill a team, indicating that perhaps it is not just increased competition. 

This suggests that for both rural and urban students it may be more a lack of interest. 

As adolescents become older there may also be an increased emphasis on academics, 

social functions, and employment opportunities, which may deter physical activity 

involvement. 
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4.1.2.3 Eating Restraint 

Consistent with the hypothesis, eating restraint was negatively associated with 

self-esteem measures. Moderate negative correlations were found between global self

esteem, physical self-worth, and body attractiveness. These findings are similar to Fox 

et al., (1994) who looked at eating restraint and self-esteem as measured by Harter's 

(1988) Self-Perception Profile for Adolescents. They found that British adolescent 

females with lower self-esteem were more likely to report higher dietary restraint, with 

the perception of over-fatness most strongly associated with dietary restraint. 

Perceptions of the physical self were related to eating restraint. As expected, 

negative perceptions of body attractiveness was the prominent predictor. In terms of a 

predictive equation it was found that individuals with a negative perception of global 

self-esteem, physical self-worth, and body attractiveness, but a positive perception of 

physical strength and physical condition are predictive of restrained eating. However, 

this finding must be taken with caution as the addition of perception of physical strength 

and physical condition combined only adds an additional variance of just over 2%. 

Looking back to the simple correlations, it is found that physical condition and physical 

strength are negatively associated with eating restraint, as expected. 

Behaviours such as disordered eating and eating restraint, which are related to 

the appearance of the body, become salient issues in adolescent females as they are 

under immense societal pressures to be thin (Grogan, 1999). The increased pressure on 

females is reflected in the consistent finding that females have lower appearance related 

perceptions, especially bodily related appearance than do males (Biddle et al., 1993; 

Crocker et al., 2000; Whitehead, 1995). For females who feel that a positive 
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presentation of their body is important, a greater dissatisfaction or negative perception 

of their body may lead to the adoption of eating restraint in order to improve their 

physical appearance (Fox et al., 1994; Sherman et al., 1995). This is reflective of the 

self-presentational process where by an individual who believes she is portraying 

unfavorable impressions will adjust her behaviour accordingly in order to obtain 

perceived self-presentational success (Leary & Kowalski, 1992), such as a culturally 

desirable body. 

The practice of eating restraint is not necessarily a negative health behaviour. 

For girls who may legitimately require some form of weight loss or management, the 

adoption of eating restraint (if based on sound nutritional practices) may be a positive 

health strategy. For those who do not require weight loss, the adoption of eating 

restraint is inappropriate and potentially very dangerous. Unfortunately, however, lean 

girls still partake in dietary behaviour (Page & Fox, 1994). This study found that 

moderately high levels of eating restraint were found in 8o/o of lean subjects (BMI < 20), 

and high levels of eating restraint were found in 5% of lean subjects. As restrained 

eating is thought to be a precursor to eating disorders (Fryer et al., 1997; Gralen et al., 

1990), this small subgroup might be at risk. Page and Fox (1997) have suggested that it 

might be helpful to use profile clustering to further understand the psychological/ 

behavioural relationship with regards to necessary or unnecessary weight control. Page 

and Fox ( 1997) have identified six groups of individuals that should be considered. 

These groups range from individuals who perceive their self to be overweight and have 

no concerns about fatness to those who feel underweight (see figure 4.1 ). 

97 



1. Those who are not overfat and are not concerned about fatness 

2. Those who are not overfat, who have recently lost weight, are still 

concerned, and are successfully maintaining weight loss 

3. Those who are not overfat but believe themselves to be fat, are concerned, 

and are restraining their eating 

4. Those who are overfat, are concerned, perceive themselves to be fat, and are 

restraining eating but increasing their weight 

5. Those who are overfat, are not concerned, and are not using weight 

management strategies 

6. Those who feel underweight or too small 

Figure 4.1 Variable Combinations that Characterize Different Groups of 
Adolescents Based on Physical and Psychological Weight Profiles 
(Page & Fox, 1997) 
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As suggested by previous research (Page & Fox, 1994) and reflected in the 

present study, it is apparent that actual size or body measurements may not be as 

important as one's perception of the body in the adoption of dietary restraint. The 

present study found that perceptions in the physical domain, especially that of body 

attractiveness, were important predictors of eating restraint even after controlling for 

body mass index. 

Unexpectedly, no change was found in the level of eating restraint across the 

group and it was fairly stable on an individual basis as well. Changes in eating restraint 

were related to changes in all self-esteem measures except for perceptions of physical 

strength competence. Change in the perception of body attractiveness emerged as the 

only significant predictor of change in eating restraint; however, the effect size was 

small. It was expected, that if an individual felt negative about her physical self she 

might feel incapable of presenting herself in the desired manner. Feelings of self

presentational failure based on negative body self-perception may cause her to adopt 

eating restraint behaviour to achieve successful presentation of the physical self (Fox et 

al., 1994; Sherman et al., 1995). As there was relatively little change in perception of 

body attractiveness and eating restraint, this relationship could not be considered. As 

negative perceptions of body attractiveness were able to account for a small effect size, 

there is some indication that negative change in body perceptions may result in 

increased eating restraint scores. The finding that eating restraint did not increase does 

not support previous research suggesting that eating restraint increases with age 

(French, Story, Downes, Resnick, & Blum, 1995; Fox et al., 1994; Frank et al., 1991); 

however, the previous research was based on body satisfaction decreasing. In the 
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attractiveness subdomain scale, "Some people feel embarrassed by their bodies when it 

comes to wearing few clothes"; these two items are very similar in content. 

As expected, social physique anxiety was found to increase from year 1 to year 

2 across the group; however, there was some instability on an individual basis. Similar 

to the cross-sectional findings, changes in social physique anxiety were significantly 

related to changes in all self-esteem measures. Negative changes in self-esteem were 

predictive of heightene~ social physique anxiety and accounted for 32% of the variance 

with changes in perceptions of body attractiveness accounting for the majority of 

variance. If an individual's perception of her body changes in a negative fashion and 

she desires a positive presentation of her body, then she is more likely to feel anxious 

about the evaluation of her body by another as she will feel that she is not presenting 

herself in the desired manner. The present study supports previous research with 

adolescent females and social physique anxiety (Thompson & Chad, 2000) in that it was 

the perception of the body and not actual body characteristics (i.e. BMI) that were more 

important in determining social physique anxiety. 

4.1.3 Inter-relations Among the Health Variables 

Results of this study only partially supported the hypothesis that the four health 

variables would be inter-related. The relationship between smoking volume and 

physical inactivity was weak, but upheld through the longitudinal change data. These 

findings lend support to the notion that physical activity level is related to smoking 

volume in adolescent females (Pate et al., 1996). The weak effect however, indicates 

that involvement in physical activity in general is not a good determinant of cigarette 
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smoking. It is possible that a stronger relationship may emerge if low, moderate, and 

high levels of physical activity were examined separately in relation to smoking 

initiation and volume. Aaron, Dearwater, and colleagues (1995) found that adolescent 

females reporting high levels of physical activity had the lowest smoking initiation 

(10%) as compared to those reporting low to moderate levels of physical activity (23o/o 

and 22% respectively). 

No relationship was found between physical activity and eating restraint. 

Researchers suggesting a tie between physical activity and eating restraint have 

primarily looked at college age individuals involved in sport at a highly competitive 

level. Findings are controversial, with some suggesting that athletes are at risk (Brustad 

& Ritter-Taylor, 1997; Sundgot-Borgen, 1993,1994; Wilmore, 1991), while others 

suggest they are not (Ashley et al., 1996; Holderness et al., 1994; Warren et al., 1990). 

As sport is an important component of physical activity participation in youth and 

adolescence, this may be an important area to consider further, especially in sports that 

emphasize the body or have subjective judging criteria. 

Physical activity was weakly negatively related to social physique anxiety. The 

relationship dissolved across the change data. Previous research has found that social 

physique anxiety is not predictive of physical activity levels in adults (Kowalski et al., 

in press; Lantz et al., 1997); however, it has been found to influence type and setting of 

physical activity involvement as well as reasons for exercising (Crawford & Eklund, 

1994; Eklund & Crawford, 1994; Frederick & Morrison, 1996; Lantz et al., 1997; 

Martin, Leary, et al., 1997; Spink, 1992). Hart and colleagues (1989) have suggested 

that high socially physique anxious people may avoid participating in physical activity 
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as they perceive physical activity to be self-presentationally threatening as their 

physique can be readily evaluated. 

Although smoking volume and eating restraint were only weakly related, a 

moderate relation existed between smoking for weight control and eating restraint. 

Eating restraint accounted for 20% of the variance in the prediction of smoking for 

weight control. Changes in eating restraint accounted for 11% of the additional 

variance over change in smoking volume for predicting change in smoking for weight 

control. The link between eating restraint and smoking for weight control has been 

evident in previous research (French et al., 1994; Weekley et al., 1992). This relation 

may suggest that adolescent females may be involved in multiple forms of weight 

management. Previous research has proposed that individuals who partake in one 

health risk behaviour are more likely to partake in another (Kelder et al., 1994; Pate et 

al., 1996). 

Social physique anxiety and eating restraint were related in both the cross

sectional and longitudinal data. This would be expected as social physique anxiety is 

measuring a similar construct to the PSPP's perception of attractive body, as discussed 

previously, which is moderately correlated with eating restraint and perceptions of body 

influence restrained eating behaviour. The link between social physique anxiety and 

eating restraint is supported with college females (Frederick & Monison, 1998). 

4.2 SUMMARY AND CONCLUSION 

Increasing prevalence of disease among women has led researchers to increase their 

focus on the contribution of health compromising behaviors. As maladaptive health 
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behaviours often begin during adolescence and continue into adulthood (Kelder et al., 

1994), it is imperative that we come to an understanding as to why female adolescents 

initiate such dysfunctional health behaviours as cigarette smoking, physical inactivity, 

eating restraint, and social physique anxiety. This study has attempted to look at 

cognitive motivational factors. As adolescents are at a stage of forming and presenting 

their self-identity, positive self-presentation becomes imperative. As the physical self is 

always on display, it becomes a salient aspect of an adolescent's self-identity and in 

tum self-esteem. If an individual perceives that she cannot present her physical self in 

the desired manner, but is motivated to do so, she may adopt remedial behaviours in 

order to present herself the way she desires. Behaviours that may be linked to the 

physical self include physical activity, cigarette smoking, eating restraint, and social 

physique anxiety. 

Thus, the primary hypotheses included that global and physical self-esteem 

would be related to the negative health variables of physical inactivity, cigarette 

smoking, eating restraint, and social physique anxiety. It was also hypothesized that 

global and physical self-esteem would decrease while the negative health behaviours 

increased and that the change between the two would be related. Secondary hypotheses 

included that the health variables would be inter-related and that the structure of 

hierarchical self-esteem and the Physical Self Perception Profile model would be 

supported. 

Participants consisted of 640 grade ten females from various Saskatoon and 

surrounding rural area high schools who had volunteered to participate in a three year 

tracking study. Multiple questionnaires assessing global and physical self-esteem, as 

105 



well as physical activity, cigarette smoking, eating restraint, and social physique anxiety 

have been completed for the first and second year. This study pertains to the second 

year of the study as well as the changes reported from the first to the second year. 

It was found that negative global and physical self-esteem was related to health 

behaviours. Specific perceptions in the physical self-esteem subdomain, however, were 

much better predictors of behaviour than perceptions of general self-esteem or overall 

physical self-esteem. Over the entire group, all perceptions of the physical self, except 

for body attractiveness, decreased from year one to year two while cigarette smoking, 

physical inactivity, and social physique anxiety increased. Global self-esteem did not 

change over the entire group; however, was very unstable at the individual level. The 

perception of body attractiveness and the behaviour of eating restraint were not found to 

change across the group. Changes in self-esteem were negatively related to the change 

in physical inactivity, eating restraint, and social physique anxiety. Again, changes in 

the specific perceptions of the physical self were more predictive of behaviour change. 

Smoking behaviors were not related to changes in self-esteem. 

It was also found that for the most part the health variables were weakly inter

related at best. A simple relation was found between social physique anxiety and eating 

restraint and eating restraint was predictive of smoking for weight control. Support was 

provided for the hierarchical structure of self-esteem as well as the Physical Self 

Perception Profile model for this adolescent population with both the cross-sectional 

and longitudinal data. 

As self-esteem is important for mental well-being, and cigarette smoking and 

physical inactivity are linked with various diseases, the fact that these variables are 
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negatively changing has immense implications on current and future health status of 

these subjects. Due to the increases in health risk behaviours and emotion seen from the 

first to the second year, it is evident that female adolescents should be targeted for both 

smoking intervention and physical activity promotion. Although negative perceptions 

of body attractiveness and eating restraint have not increased, social physique anxiety 

has, indicating that body self-esteem issues also need to be addressed. 

4.3 FUTURE RESEARCH RECOMMENDATIONS 

Results of this study and existing research have consistently found that low global 

and physical self-esteem is associated with maladaptive health behaviours. Therefore, 

future research in the physical self-esteem and health behaviour area should continue to 

focus on determining cause and effect, based on longitudinal data, and then move to 

both prevention and intervention strategies. 

As changes in smoking behaviour were not related to changes in self-esteem 

processes and self-esteem could only weakly differentiate between smokers and non

smokers it is evident that other issues relating to smoking behaviour need to be 

considered. It may be of use to utilize more multi-method research, such as more open

ended quantitative questionnaires or qualitative methodologies, to determine reasons for 

the adoption of smoking in female adolescents and reasons female adolescents report 

for the cessation of smoking. By specifically looking at females who have quit smoking 

there may be some indication as to whether educational efforts through schools or the 

media and legislative changes are having any impact and if so which are more effective. 

As social factors such as peer pressure or portraying a certain image are often cited as 
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reasons for the adoption of smoking it may be interesting to use a measurement of 

social self-esteem for prediction of smoking behaviour. 

Further work needs to be done to validate self-report physical activity measures 

for adolescents so that future research can determine the relationship direction between 

physical activity and self-perceptions in the physical domain. For example, are 

decreased levels of physical activity causing decreased perceptions of physical 

condition or is it a decreased perception of physical condition causing avoidance of 

activity? It may be advisable to use methods that do not require a large cognitive 

demand such as long-term recall. Research also needs to examine other salient factors 

that influence physical activity participation. 

As perceptions of body attractiveness are consistently found to be the lowest 

scoring of the physical perceptions among females, future research should concentrate 

efforts on determining what external factors (i.e. media) influence body perceptions and 

how these can be controlled. Profile clustering, which is categorizing individuals based 

on a variety of similar characteristics, may also be beneficial to understanding weight 

management processes as not all female adolescents have uniform relations between 

actual body characteristics, perceptions, and behaviour as reflected in the increase of 

both obesity and eating disorders among female adolescents. 

As it is thought that social physique anxiety may be related to eating disorders, 

further study of the social physique anxiety/eating restraint relationship is warranted. It 

may also be of interest to further examine the physical activity/eating restraint 

relationship by categorizing subjects based on competitive sport involvement as this 

relation has not been thoroughly studied in adolescents. 
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Findings of this study imply that health practitioners and/or educators may want 

to enhance various perceptions within the physical self in order to increase physical 

activity, and limit body anxiety and eating restraint. Enhancement of the perceptions of 

the physical self may be facilitated through improving specific competencies within the 

physical domain. For individuals who have limited competencies, providing social 

support or decreasing the importance placed on the particular physical domain may also 

result in enhanced perceptions of the physical self and in tum positively affect health 

behaviour. 

As the physical self is not related to changes in smoking behaviour, 

enhancement of physical self perceptions will have no affect on altering this behaviour. 

Health practioners and/or educators may want to pressure government to change 

legislation to include making possession of tobacco products by minors illegal, not just 

the purchasing of these products. This may decrease incidence, as smoking appears to 

be much more socially related and is often occurring in social gatherings, out in the 

open, on or around school property. 

Finally, it is important to consider that a limitation to this study lies in the fact 

that behaviours and cognitive processes reported were based on self-report data. An 

inherent problem with self-report is the possible tendency for an individual to report in a 

socially desirable manner. Many self-report questionnaires have a structured format 

intended to limit socially desirable reporting, however, the possibility of dishonest 

reporting is unavoidable. 

Future research may want to consider alternative ways of obtaining this type of 

data. For example, short term physical activity levels may be determined through the 

109 



use of motion sensors, however, for the internal processes, reliance on self report is an 

issue as it may not be feasible to obtain this information in any other manner. 
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Physical Activity Questionnaire (High School) 

Name: --------------------- Height: ____ \\l'eight: __ _ 

We are trying to find out about your level of physical activity from the last 7 days (in the last 
week). This includes sports or dance that make you sweat or make your legs feel tired, or games 
that make you breathe hard, like skipping, running, climbing, and others .. 

Remember: 
A. There are no right and wrong answers -this is not a test. 
B. Please answer all the questions as honestly and accurately as you can- this is very important. 

1. Physical activity in your spare time: Have you done any of the following activities in the past 
7 days (last week)? If yes, how many times? (Mark only one circle per row.) 

7 times 
No 1-2 3-4 5-6 or more 

Skipping ...................................... 0 0 0 0 0 
Rowing/canoeing ........................ 0 0 0 0 0 
In-line skating ............................. 0 0 0 0 0 
Rugby .......................................... 0 0 0 0 0 
Walking for exercise ................... 0 0 0 0 0 
Bicycling ..................................... 0 0 0 0 0 
Jogging or running ...................... 0 0 0 0 0 
Aerobics ...................................... 0 0 0 0 0 
Swimming ................................... 0 0 0 0 0 
Baseball, softball ......................... 0 0 0 0 0 
Dance .......................................... 0 0 0 0 0 
Wrestling ..................................... 0 0 0 0 0 
Badminton ................................... 0 0 0 0 0 
Gymnastics .................................. 0 0 0 0 0 
Soccer .......................................... o: 0 0 0 0 
Street hockey ............................... 0 0 0 0 0 
Volleyball .................................... 0 0 b 0 0 
Floor hockey ................................ 0 0 0 0 0 
Basketball .................................... 0 0 0 0 0 
Track and field ............................. 0 0 0 0 0 
Weight training ............................ 0 0 0 0 0 
Martial arts ................................... 0 0 0 0 0 
Ice skating .................................... 0 0 0 0 0 
Ice hockey/ringette ....................... 0 0 0 0 0 
Other: 

0 0 0 0 0 
0 0 0 0 0 
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2. In the last 7 days, during your physical education (PE) classes, ho\v often were you very 
active {playing hard, running, jumping, throwing)? (Check one only.) 

Idon'tdoPE ....................................................... 0 
Hardly ever......................................................... 0 
Sometimes ... ..... .. . .. .. . . . . . . . . .. .. ... . . . . .. ... . . .. .. .. .. .. .. .... . 0 
Quite often.......................................................... 0 
Always................................................................ 0 

3. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check one 
only.) 

Sat down (talking, reading, doing schoolwork)... 0 
Stood around or walked around .......................... 0 
Ran or played a little bit ...................................... 0 
Ran around and played quite a bit ....................... 0 
Ran and played hard most of the time ................ 0 

4. In the last 7 days, on how many days right after school, did you do sports, dance, or play 
games in which you were very active? (Check one only.) 

None................................................................... 0 
1 ·time last week ................................................. 0 
2 or 3 times last week . . . . ... .. . . ... . . ... . .. .... . . .. . .. . . . . .. . 0 
4 times last week . . .. . .. ... . . . ... . . . . . . .. . . . . .. . . .. . . . . .. ... ... .. 0 
5 times last week .. .. .. . . . . . . . . .. .. .. . . . . .. .. . . . . .. . . . .. . . .. .. .. . 0 

5. In the last 7 days, on how many evenings did you do sports, dance, or play games in which 
you were very active? (Check one only.) 

None................................................................... 0 
1 time last week ........................................... ~..... 0 
2 or 3 times last week .. . . . .. . . . .. . . .. .. .. .. .. . . ....... ....... 0 
4 or 5 last week . . .. .. . .. . . . . . . . .. .. .. .... .. .. .. .. .. .. .. .. .. .. . . . . 0 
6 or 7 times last week . ..... ..... ... .... ........ ............ .. 0 

6. On the last weekend, how many times did you do sports, dance, or play games in which you 
were very active? (Check one only.) 

None................................................................... 0 
1 time................................................................. 0 
2-3times ........................................................ 0 
4-5 times........................................................ 0 
6 or more times .... .. .... ... ..... .... ....... .. .... ...... ....... .. 0 
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7. Which one of the following describes you best for the last 7 days? Read all five statements 
before deciding on the one answer that describes you. 

'·A. All or most of my free time was spent doing things that involve little 
physical effort .. . .. . . .. . . . . . . .. .. . . . . . .. . . . .. . . . . . . . . ... .. . . .. . . ... .. .... ..... . . .. . .. . ... . . ... . . .. .. . . . . .. . . . ... . 0 

B. I sometimes (I -2 times last week) did physical things in my free time 
(e.g. played sports, went running, swimming, bi~e riding, did aerobics) ......... 0 

C. I often (3- 4 times last week) did physical things in my free time ................ 0 

D. I quite often (5-6 times last week) did physical things in my free time ....... 0 

E. I very often (7 or more times last week) did physical things in my free time ... 0 

8. Mark how often you did physical activity (like playing sports, games, doing dance, or any 
other physical activity) for each day last week. 

Monday ................. .. 
Tuesday ................. .. 
Wednesday ............. . 
Thursday ................ . 
Friday ..................... . 
Saturday ................ .. 
Sunday .................... . 

None 

0 
0 
0 
0 
0 
0 
0 

Little 
bit 

0 
0 
0 
0 
0 
0 
0 

Medium 

0 
0 
0 
0 
0 
0 
0 

Often 

0 
0 
0 
0 
0 
0 
0 

Very 
often 

0 
0 
0 
0 
0 
0 
0 

9. Were you sick last week, or did anything prevent you from doing your normal physical 
activities? (Check one.) 

Yes..................................................... 0 
No....................................................... 0 

If Yes, what prevented you?----------------

I 0. When physical education becomes an optional class (you are no longer required to take it), 
how likely are you to take a physical education class? (Check one only.) 

Very unlikely . .... ..... ..... .. ... ... ..... .... ... ... ........... 0 
Unlikely......................................................... 0 
Uncertain....................................................... 0 
Likely............................................................ 0 
Very likely...................................................... 0 
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Modifiable Activity Questionnaire for Adolescents 

Name 
----~--------------

1. How many times in the past 14 days have you done at least 20 minutes of exercise hard enough to make 
you breathe heavily and make your heart beat fast? (Hard exercise includes, for example, playing 
basketball, jogging, or fast bicycling; include time in physical education class). 

0 None 
0 1 to 2 days 
0 3 to 5 days 
0 6 to 8 days 
0 9 or more days 

2. How many times in the past 14 days have you done at least 20 minutes of light exercise that was not 
hard enough to make you breathe heavily and make your heart beat fast? (Light exercise includes, for 
example, playing basketball, walking or slow bicycling; include time in physical education class). 

0 None 
0 I to 2 days 
0 3 to 5 days 
0 6 to 8 days 
0 9 or more days 

3. During a normal week how many hours a day do you watch television and videos, or play computer or 
video games before or after school? 

0 None 
0 I hour or less 
0 2 to 3 hours 
0 4 to 5 hours 
0 6 or more hours 

4. During the past 12 months, how many team or individual sports or activities did you participate in on 
a competitive level, such as freshman or junior sports, intramurals, or out-ot:school programs? 

0 None 
0 I activity 
0 2 activities 
0 3 activities 
0 4 or more activities 

What activities did you compete in? 
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~ 

N 
\0 

PAST YEAR LEISURE-TIME PHYSICAL ACTIVITY 

Check all activities that you did at least 10 times in the PAST YEAR. Do not include time spent in school physical edti.cation 
classes. Make sure you include all sport teams that you participated in during the last year. 

Aerobics Figure Skating Skateboarding Others: 
Hiking Football Snow Skiing 

Band/Drill Team Garden/Yard Work Soccer 
Baseball Gymnastics Softball 
Basketball Ice Hockey Swimming (Laps) 
Bicycling Street/Floor Hockey Tennis 
Bowling In-line Skating Volleyball 
Cheerleading Martial Arts Water Skiing 
Canoeing/Rowing Rugby Weight Training 
Dance Class Running for Exercise Wrestling 

List each activity that you checked above in the "Activity" box below. 
Check the months you did each activity and then estimate the amount of time spent in each activity. 

Months Days Minutes 
Activity Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Per Per Per 

Year Week Day 
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Smoking Behaviour 

1. Have you ever smoked cigarettes? 

t_.: 

Yes 

~~J 

No 

2. If yes, what age did you start smoking? ____ _ 

3. If yes, have you smoked 100 cigarettes or more in your lifetime? 

D CJ 

Yes No 

4. How frequently have you smoked cigarettes during the past 30 days? 

0 
D 

0 
c 
[_; 

Not at all 
Less than one cigarette daily 
1 to 5 cigarettes daily 
About a 'li pack per day 
J:\bout 1 pack per day 
About 1 'li packs per day 
2 or more packs per day 

If you have ever smoked cigarettes, please read the following sentences and decide your answers. There are six 
possible answers for each question. Choose your answer to a sentence and put a circle around the number under the 
answer you choose. If you want to change an answer you have marked cross out the circle and put a new circle 
around another circle on the same line. For all sentences be sure that your circle is on the same line as the sentence 
you are answering. You should have only one answer circled for each sentence. Do not leave out any sentences, 
even if you are not sure which number to circle. If you have any questions hold up your hand. 

Never Seldom Sometimes Often Very Often Always 
1. I continue to smoke so that I don't 1 2 3 4 5 6. 

gain weight. 

2. I started to smoke to control my 2 3 4 5 6 
weight. 

3. If I stop smoking, I will gain weight. 2 3 4 5 6 

4. I often smoke to control my appetite 2 3 4 5 6 
when I get hungry. 

5. I smoke at the end of a meal so I 2 3 4 5 6 
won't eat too much. 

6. I smoke instead of snacking when I 2 3 4 5 6 
am bored. 
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Social Physique Scale 

Name -----------------------
This is a chance to look at yourself. IT IS NOT A TEST. There are no right answers and everyone will have different 
answers. Be sure that your answers show how you feel about yourself. 

When you are ready to begin, please read each sentence and decide your answer. Tht~re are five possible answers for 
each question. There are five numbers next to each sentence, one for each of the answers. The answers are written at 
the top of the numbers. Choose your answer to a sentence and put a circle around the number under the answer you 
choose. 

If you want to change an answer you have marked you should cross out the circle and put a new circle around another 
circle on the same line. You should have only one answer circled for each sentence. Do not leave out any sentences, 
even if you are not sure which number to circle. 

If you have any questions hold up your hand. Otherwise please begin. 

Not at all Slightly Moderately Very ·Extremely 

1. I am comfortable with the 2 3 4 5 
appearance of my physique/figure. 

2. I would never worry about wearing 2 3 4 5 
clothes that might make me look too 
thin or overweight. 

3. I wish I wasn't so uptight about 2 3 4 5 
my physique/figure. 

4. There are times when I am bothered 2 3 4 5 
by thoughts that other people are 
evaluating my weight or muscular 
development negatively. 

5. When I look in the mirror I feel 2 3 4 5 
good about my physique/figure. 

6. Unattractive features of my 2 3 4 5 
physique/figure make me nervous 
in certain social situations. 

7. In the presence of others, I feel 2 3 4 5 

apprehensive about my physique/figure. 
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Not at all Slightly Moderately Very Extremely 

8. J. am comfortable with how fit my 2 3 4 5 
body appears to others. 

9. It would make me uncomfortable 2 3 4 5 

to know others were evaluating my 
physique/figure. 

I 0. When it comes to displaying my 2 3 4 5 

physique/figure to others, I am a shy 
person. 

11. I usually feel relaxed when it is 2 3 4 5 

obvious that others are looking at 
my physique/figure. 

12. When in a bathing suit, I often 2 3 4 5 

feel nervous about the shape of my 
body. 
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What I am Like 

Name 
------------------------~---

The following are statements which allow teenagers to describe themselves. There are no right or v.Tong 
answers since teenagers differ markedly. Please read the entire sentence across. First decide which one of 
the two parts of each statement best describes you; then go to that side of the statement and check whether 
that is just sort of true for you or really true for you. You will just check ONE of the four boxes for each 
statement. 

Really Sort of Sort of Really 
True True True True 
ForMe ForMe ForMe ForMe 

1. 

D D 
Some teenagers are Other teenagers are 

D D often disappointed BUT pretty pleased wiith 
with themselves themselves 

2. 

D D 
Some teenagers don't Other teenagers do 

D D like the way they BUT like the way they 
are leading their life are leading their life 

3. 

D D 
Some teenagers are Other teenagers are 

D D happy with themselves BUT often not happy 
most of the time with themselves 

4. 

D D 
Some teenagers like Other teenagers 

D D the kind of person BUT often wish they 
they are were someone else 

5. 

D D 
Some teenagers are Other teenagers 

D D very happy being the BUT wish they were 
way they are different 
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The Physical Self-Perception Profile 

wHAT AM I LIKE? 

These are statements which allow people to describe themselves. 

There are no right or wrong answers since people differ a lot. 

First, decide which one of the two statements best describes you. 

Then, go to that side of the statement and check if it is just 

"sort of true" or "really true" FOR YOU. 

Really Sort of Sort of Really 

True True True True 

forMe forMe forMe forMe 

D D Some people are Others are not quite 0 D very competitive BUT so competitive 

REMEMBER to check only ONE of the four boxes. 

Really Sort of Sort of Really 

True True True True 

forMe forMe forMe forMe 

I. 

D D 
Some people feel that Others feel that they are 

D D they are not very good really good at just about 

when it comes to BUT every sport 

playing sports 

2. 

D 
Some people are not Others always feel 

D D D very confident about <::Onfident that the:y 

their level of physical BUT maintain excellent 

conditioning and fitness conditioning and fitness 

3. 

D D 
Some people feel that Others feel that compared 

D D compared to most, they to most, their body is not 

have an attractive body BUT quite so attractive 

4. 

D D 
Some people feel that Others feel that they 

D D they are physically lack physical strength 

stronger than most BUT compared to most others 

people of their sex of their sex 

140 



Really Sort of 

True True 

forMe forMe 

5. 

D D 

6. 

D D 

7. 

D D 

8. 

D D 

9. 

D D 

10. 

D D 

11. 

D D 

12. 

D D 

13. 

D D 

Some people feel 

extremely proud of who 

they are and what they 

can do physically 

Some people feel that 

they are among the 

best when it comes 

athletic ability 

Some people make certain 

they take part in some 

form of regular vigorous 

physical exercise 

Some people feel that 

they have difficulty 

maintaining an 

attractive body 

Some people feel that 

their muscles are much 

stronger than most 

others of their sex 

Some people are sometimes 

not so happy with the 

way they are or what 

they can do physically 

Some people are not 

quite so confident when 

it comes to taking part 

in sports activities 

Some people do not 

usually have a high level 

of stamina and fitness 

Some people feel 

embarassed by their 

bodies when it comes 

to wearing few clothes 

BUT 

BUT 

BUT 

BUT 

BUT 

BUT 

BUT 

BUT 

BUT 
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Others are sometimes 

not quite so proud of 

who they are physically 

Others feel· that they 

are not among the most 

able when it comes to 

athletics 

Others don't often 

manage to keep up 

regular vigorous 

physical exercise 

Others feel that they 

are easily able to keep 

their bodies looking 

attractive 

Others feel that on the 

whole their muscles are 

not quite so strong as 

most others of their sex 

Others always feel 

happy about the: kind 

of person they are 
·physically 

Others are among the 

most confident when 

it comes to taking part 

in sports activities 

Others always maintain 

a high level of stamina 

and fitness 

Others do not feel 

embarassed by their 

bodies when it comes 

to wearing few clothes 

Sort of Really 

True True 

forMe forMe 

D D 

D D 

D D 

D D 

D D 

D 0 

D D 

D D 

D D 



Really Sort of Sort of Really 

True True True True 

forMe forMe forMe forMe 

14. When it comes to situations When it comes to situations 

D D requiring strength some requiring strength some D D 
people are one of the BUT people are one of the 

first to step forward last to step forward 

15. When it comes to the Others seem to have a 

D D physical side of them- real sense of confidence D D 
selves some people do BUT in the physical side of 

not feel very confident themselves 

16. Some people feel that Others feel that they 

D D they are always one of the are not one of the best D D 
best when it comes to BUT when it comes to joining 

joining in sports activities in sports activities 

17. Some people tend to feel Others feel confident 

D D a little uneasy in fitness BUT and at ease at all times D D 
and exercise settings in fitness and exercise 

settings 

18. Some people feel that they Others rarely feel that 

D D are often admired because they receive admiration D D 
their physique or figure BUT for the way their body 

is considered attractive looks 

19. Some people tend to lack Others are extremely 

D D confidence when it comes BUT confident when it comes D D 
to their physical strength to their physical strength 

20. 

D D 
Some people always have Others sometimes do not 

D D a really positive feeling feel positive about the 

about the physical side of BUT physical side of themselves 

themselves 

21. 

D D 
Some people are sometimes Others have always seemed 

D D a little slower than most to be among the quickest 

when it comes to learning BUT when it comes to learning 

new skills in a sports situation new sports skills 

22. 

D D 
Some people feel extremely Others don't feel quite so 

D confident about their ability confident about their ability D 
to maintain regular exercise BUT to maintain regular exercise 

and physical condition and physical condition 
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Really Sort of Sort of Really 

True True True True 

_forMe forMe forMe forMe 

23. Some people feel that Others feel that compared to 

D D compared to most, their most their bodies always D D 
bodies do not look in BUT look in excellent physical 

the best of shape shape 

24. Some people feel that they Others feel that they are 

D D are very strong and have not so strong and their D D 
well developed muscles BUT muscles are not very 

compared to most people well developed 

25. Some people wish that they Others always have great 

D D could have more respect BUT respect for their physical D D 
for their physical selves selves 

26. Given the chance, some Other people sometimes 

D D people are always one of hold back and are not D D 
the ftrst to join in sports BUT usually among the first 

activities to join in sports 

27. Some people feel that Others feel that compared 

D D compared to most they BUT to most their level of D D 
always maintain a high physical conditioning is-
level of physical conditioning not usually so high 

28. Some people are extremely Others are a little 

D D conftdent about the BUT self-conscious about the D ·o 
appearance of their body appearance of their bodies 

29. Some people feel that they Others feel that they are 

D D are not as good as most among the best at dealing D D 
at dealing with situations BUT with situations which 

requiring physical strength require physical strength 

30. Some people feel extremely Others sometimes feel a 

D D satisfied with the kind of BUT little dissatisfied with D D 
person they are physically their physical selves 
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