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ABSTRACT 

Cognitive dietary restraint (ongoing effort to limit dietary intake to manage body weight) 

is common in young women and has been associated with increased Cortisol excretion and 

reduced bone mineral content (BMC). However, little is known about dietary restraint and its 

possible association with health in older women. This research addressed this gap by exploring 

cognitive dietary restraint in postmenopausal women aged 45-75 years. A broad survey of 1071 

women assessed dietary restraint and other characteristics, and 78 respondents with high or low 

dietary restraint were recruited to complete measures of Cortisol excretion, perceived stress, 

dietary intake, lifetime physical activity, and body composition. Study 1 examined Cortisol 

excretion and body composition in women with high (n=41) versus low (n=37) dietary restraint. 

Groups were similar in age, body mass index (BMI), waist-to-hip ratio, current exercise, energy 

intake, perceived stress, body fat, B M C , and bone mineral density (BMD). However, Cortisol 

excretion was higher in the high restraint group (248.2 ± 61.7 nmol/day versus 204.3 ± 66.1 

nmol/day, P=Q.Q\). Lifetime physical activity and current BMD were investigated in those 

participants in Study 2. Teenage physical activity, but not activity during other age periods, , 

predicted postmenopausal BMD at both the lumbar spine (R2=0.110, JP=0.004) and mean 

proximal femora (AR =0.106, 7J=0.002). In Study 3, dietary restraint and 'dieting' were 

compared in the 1071 survey respondents. Controlling for dietary restraint, dieters had higher 

BMI than non-dieters (+4.1 kg/m2; 95% CI: 3.6, 4.6). Conversely, controlling for dieting status, 

restrained eaters had lower BMI than unrestrained eaters (-1.0 kg/m2; 95% CI: -1.6, -0.5). 

Additional differences in food choice motives and psychosocial characteristics indicate that 

dietary restraint and dieting are not analogous. Finally, in Study 4, eating attitudes and weight-

related characteristics were explored in survey respondents grouped according to 10-year weight 

history (maintenance, loss, gain, cycling). Disinhibition of eating control was the strongest 

predictor of current BMI in each weight history group, accounting for 11-20% of the variance. 



I l l 

Dietary restraint predicted BMI only among women who had experienced weight cycling. 

Together, these studies suggest subtle differences in eating and activity characteristics contribute 

to the health of postmenopausal women. 
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PREFACE 

I prepared this dissertation according to the requirements for a manuscript-based thesis as 

described by the Faculty of Graduate Studies at the University of British Columbia.1 Thus, each 

of Chapters 2 through 5 was written in a modified manuscript form. Although these manuscript 

chapters do not contain separate abstracts, they are otherwise intended to stand alone. As a 

result, all tables, figures, and references are located withinthe chapter to which they pertain, and 

there is some overlap in the description of methods between chapters. The first manuscript 

(Chapter 2) describes my work on my central research question; however, the manuscript 

chapters could be read in any order. Supplemental analyses, or other items that would typically 

not be contained in a manuscript, have been included in appendices. 

'The University of British Columbia Faculty of Graduate Studies. Masters and Doctoral Thesis 
Preparation and Submission. Available at http://www.grad.ubc.ca/students/thesis/index.asp. 

http://www.grad.ubc.ca/students/thesis/index.asp
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CHAPTER 1: INTRODUCTION 



1.1 Background 

The sociocultural context of Western society places value on a thin female body [1,2], 

causing many women to experience body dissatisfaction [3-7]. Many women attempt to conform 

to societal standards of beauty by trying to control their body size and weight (most often 

through diet and/or exercise). Such efforts have been documented in females across the lifespan: 

young girls [8], adolescents [9-11], young women [12], and adult women [12, 13] all manipulate 

diet and/or physical activity in order to lose weight or maintain weight at a certain level. 

Given the prevalence of weight-loss and weight-maintenance efforts, it is not surprising 

that the eating attitudes and behaviours of many women are characterized by high levels of 

cognitive dietary restraint (i.e., the perception that one is constantly monitoring and attempting 

to limit food intake in an effort to control weight) [14]. For decades, cognitive dietary restraint 

has been investigated in young women, and researchers have consistently found high levels of 

restraint in a substantial portion of that population [15]. However, little research has been done 

on cognitive dietary restraint in older women, many of whom have been exposed to societal 

expectations for thinness (and may also have been characterized by cognitive dietary restraint) 

for many years, possibly decades. 

Although successful weight loss can confer health benefits for the overweight and obese 

[16, 17], evidence is accumulating to suggest that a restrained eating pattern (as would occur in 

individuals with high cognitive dietary restraint) may have detrimental effects on health. These 

negative effects may be mediated by stress. Specifically, an individual's subjective experience 

of high dietary restraint appears to act as a subtle stressor [18, 19], activating the physiologic 

stress response and leading to an increased release of the stress hormone, Cortisol. Over the long 

term, elevations in Cortisol may have adverse effects on diverse body systems and functions [20-

23]. For example, bone health may be compromised by exposure to elevated levels of Cortisol 

either directly through effects on calcium and bone metabolism [24-26], or indirectly, through 
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effects on the menstrual cycle [27, 28] which regulates reproductive hormones that influence 

bone. 

To date, elevated cognitive dietary restraint in young women has been associated with 

subclinical menstrual disturbances [29-33], increased salivary [19] and urinary Cortisol [18], and 

possibly lower bone mineral density (BMD) [34, 35]. An association was also observed between 

eating attitudes (specifically, increased concern regarding food and body weight) and bone 

mineral content (BMC) during the peripubertal period in young girls [36]. Although there are 

also reports of no difference in Cortisol excretion in women classified as having high or low 

dietary restraint [37, 38], overall, evidence is growing in support of the hypothesis that high 

dietary restraint may be a subtle stressor with the potential for adverse physiological effects in 

girls and young women. 

1.2 Rationale 

Relationships among cognitive dietary restraint, stress, and Cortisol have not been 

explored in postmenopausal women. This represents a significant gap in our understanding of 

how eating attitudes and behaviours impact women's health. In fact, if dietary restraint is 

associated with stress, this could be most pertinent for older women. First, although the evidence 

is currently limited, cognitive dietary restraint appears to be a relatively stable construct [39-41]. 

Therefore, given that some women may experience high levels of dietary restraint throughout 

much of their life, the cumulative effects of a restrained approach to eating may be more evident 

in the postmenopausal years. If these effects include negative consequences for bone health, 

highly restrained eaters could be at increased risk for reduced bone density and osteoporosis. 

Second, there appears to be increased reactivity in the hypothalamic-pituitary-adrenal (HPA) axis 

and a prolonged stress response in older adults [42, 43], especially older women [42, 44]. Thus, 

if high dietary restraint is associated with the physiologic stress response in older women, the 
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ensuing elevations in Cortisol (and resultant potential negative impacts for bone) could be even 

greater than those previously documented in young women. 

This PhD research was designed primarily to examine possible correlates of high dietary 

restraint in postmenopausal women. The principal aim was to determine whether women with 

high dietary restraint excrete more Cortisol (a biomarker for stress) than women with low dietary 

restraint. Possible associations with bone health were also examined. This research focus was 

predicated on the belief that there would be a distribution of scores for dietary restraint among 

older women, with sufficient women scoring in the "high" and "low" ranges to make such a 

comparison between restraint groups feasible. Limited preliminary evidence for this existed 

(from a single research group who had examined dietary restraint in postmenopausal women in 

Boston [45-49]), but given the paucity of data in this area, another objective of this research was 

to more thoroughly explore dietary restraint and its potential correlates in postmenopausal 

women. Data collected in order to address these central objectives also allowed for additional 

investigations, including the exploration of physical activity and B M D in postmenopausal 

women, and consideration of potential associations among psychosocial characteristics and 1 ID-

year weight history. Thus, the investigations that resulted from my PhD research spanned 

several aspects of health in postmenopausal women, as illustrated in Figure 1.1. In order to 

maintain the focus of this chapter on the review of the literature which most contributed to the 

development of the primary research questions (which are addressed in Chapter 2) , literature 

pertaining to additional investigations is briefly covered in the introduction sections of each 

respective manuscript's chapter, rather than reviewed here. 

1.3 Literature review 

In this review, I will provide a summary of the literature that informed the initiation and 

planning of this study. In order to establish the context in which the research occurred, several 



Figure 1.1: The theoretical domain of the studies reported in this dissertation 
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areas are addressed: (i) cognitive dietary restraint; (ii) stress and Cortisol excretion, (iii) possible 

associations between dietary restraint and Cortisol excretion, (iv) evidence for the adverse effects 

of Cortisol on bone, and (v) the possible relationship between dietary restraint and bone. The 

association between dietary restraint and Cortisol excretion is my primary focus, given that 

questions about this possible relationship were central to the design of the study. 

1.3.1 Cognitive dietary restraint 

1.3.1.1 Definition 

Cognitive dietary restraint (also known as cognitive eating restraint or simply dietary 

restraint) refers to the conscious effort to monitor and limit dietary intake in an attempt to 

achieve or maintain a certain body weight. Dietary restraint has been described as the strict 

cognitive control of eating behaviour [38] or, more simply, as an individual's tendency to eat less 

than desired [41]. Restrained eaters do not typically eat in response to physiological cues; rather, 

they exert cognitive control over their physiological hunger [50]. The cognitive or perceptual 

nature of the construct is emphasized by findings of generally similar energy intakes among 

groups of women with high and low restraint [34, 35]. In other words, dietary intake in 

restrained eaters may not be restricted in absolute terms when compared to dietary intake of 

unrestrained eaters; it is the perception among high restraint women that efforts are being 

directed towards controlling intake that appears to be important. 

Individuals vary in the extent to which they are characterized by dietary restraint, with 

women typically reporting higher levels than men [15, 51-53]. The characteristic is common 

among both overweight and normal weight women [35]. In fact, it is not clear how, or if, dietary 

restraint is associated with BMI. High dietary restraint has been associated with higher weight or 

BMI in some studies [14, 15, 54, 55], but in others, it has been associated with lower BMI [56]. 
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Yet many reports show no difference in BMI between high and low restraint groups [35, 45, 57] 

or in dietary restraint between obese and non-obese groups [58]. 

1.3.1.2 Operationalization of dietary restraint 

Dietary restraint is typically assessed using one of three self-administered scales: the 

Restraint Scale (RS) [59, 60], the restrained eating subscale of the Dutch Eating Behaviour 

Questionnaire (DEBQ-R) [61], or the cognitive restraint subscale of the Three-Factor Eating 

Questionnaire (TFEQ-R) [14]. 

The original RS was developed by Herman and Mack in 1975 to identify chronic dieters 

[60]. They created a 10-item scale on the basis of face validity, and then selected five items 

which correlated with the total score > r = 0.15 in order to improve internal reliability [60]. 

Using those five items, the scale had a Cronbach's alpha of 0.65 in a sample of 45 college 

women [60]. The most commonly used version of the RS was published in 1980, and includes 

10 items (4 measuring weight fluctuation and 6 measuring concern for dieting) [59]. Its internal 

consistency is adequate, with Cronbach's alpha reported as 0.75 [59] or greater [41]. Test-retest 

values range from 0.74 after 2.5 years [40] to between 0.91 and 0.95 after one to two weeks [41]. 

Despite its two apparent subscales, the authors recommend that it be used in its entirety to 

generate one score for dietary restraint because it aims to measure a pattern of characteristics 

associated with dieting (specifically, efforts to control eating and the loss of that control) [62]. 

Also, neither factor alone appears to have the predictive value of the RS as a whole [62]. 

From the beginning, dietary restraint as measured by the RS was intertwined with both 

dieting and the loss of control over dietary restraint, as evidenced by questions such as "How 

often are you dieting?" and "Do you have feelings of guilt after overeating?" [59, 60]. Although 

it has frequently been used to measure dietary restraint [63], there are persistent concerns with 

the factor structure of the RS, with many studies reporting three or more factors, depending on 
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the population in which it was administered [41]. This, combined with the tendency for RS 

scores to be confounded by weight fluctuation and disinhibition, makes it challenging to 

determine which component of the RS may be associated with variables of interest [41, 64]. 

The DEBQ-R is the 10-item restrained eating subscale of the Dutch Eating Behaviour 

Questionnaire [61], a 33-item questionnaire which also measures external eating (eating that is 

triggered by external cues such as the sight or smell of foods, or others eating) and emotional 

eating (the tendency to eat in response to emotions such as boredom or irritation). The DEBQ-R 

has high internal consistency, with a Cronbach's alpha typically 0.90 or greater [41]. 

The TFEQ [14], also known as the Eating Inventory [65], was developed by Stunkard and 

Messick in 1985 to address concerns with the RS [14]. Published one year before the DEBQ-R, 

it is now the most frequently used measure of dietary restraint. Stunkard and Messick drew from 

an original pool of 67 items to create their questionnaire: the 10 items of Herman and Polivy's 

RS [59], 40 items from Pudel's Latent Obesity Questionnaire translated into English [14], and 17 

items they created based on their own clinical experience. Factor analytic techniques were used 

to reduce the final questionnaire to 51 refined items assessing three aspects of dietary behaviour: 

cognitive dietary restraint (cognitive control of eating behaviour), disinhibition (disinhibition of 

eating control), and hunger (susceptibility to hunger). Each scale is scored separately, with 

higher scores reflecting a greater tendency to display that trait. The TFEQ-R has shown good 

internal consistency in different populations, with Cronbach alpha values of between 0.79 and 

0.93 [41]. It also demonstrates temporal reliability with a test-retest correlation of 0.91 after two 

weeks [58]. Although the factor structure of the cognitive restraint scale is generally quite robust 

[41], it has been suggested that it may also contain two or more factors [55, 56, 58, 66, 67]. 

Allison and colleagues labelled these cognitive and behavioural restraint [58] and they were 

similar to the rigid and flexible control scales identified by Westenhoefer and colleagues [56, 

67]. It has been suggested that these two types of dietary restraint may be differentially 
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associated with success at long-term weight maintenance and with symptoms of eating disorders, 

mood disturbance and excessive concern with body shape and size [68, 69]. The distinction 

between flexible and rigid restraint has been shown to be useful in some populations [70], but no 

studies of these aspects of eating behaviour in postmenopausal women have been reported. 

Although all three scales (the RS, DEBQ-R and TFEQ-R) claim to measure the same 

characteristic, it is clear that they are not analogous. Research has shown that the RS predicts 

disinhibition, binge eating and salivary output in response to food cues, but does not correlate 

well with reported energy intakes; conversely, the TFEQ-R and DEBQ-R have negatively 

predicted energy intake in several studies [63]. Several theoretical papers have made distinctions 

between dietary restraint as measured by the RS on one hand and as measured by the TFEQ-R or 

DEBQ-R on the other (sometimes describing the populations identified by the different scales as 

unsuccessful versus successful dieters, or chronic versus current dieters) [55, 58, 63, 71]. 

However, in practice, the terms dietary restraint, restrained eating, and dieting continued to be 

used interchangeably and independent of the scale used to make the assessment. 

1.3.1.3 How is dietary restraint related to 'dieting'? 

To date, research has shown a lack of conceptual clarity regarding how dietary restraint 

and dieting relate to one another. Dieting is a socially constructed term with multiple meanings 

which may change over time [72] and it has been noted that relationships between dietary 

restraint scores and actual dieting behaviours "are neither direct nor simple" [41, p. 160]. Dieting 

typically refers to the current effort (or commitment) to reduce energy intake in order to lose 

weight [63]. It may be an actual set of behaviours that contribute to reductions in energy intake, 

but could also be a cognitive state reflecting a desire to eat less, rather than actually doing it [73]. 

Like dietary restraint, dieting is more common among women than men [74, 75]. Dietary 

restraint appears to differ from dieting, which is frequently intermittent (i.e., people go "on" or 
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"off a diet, and adjust their food intake accordingly). In contrast, cognitive dietary restraint 

appears to be a more stable characteristic [41], and substantial proportions of those with high 

restraint do not report current dieting [63]. Yet, many researchers have used the terms dieting 

and dietary restraint interchangeably. Indeed, both the RS and TFEQ were created in order to 

measure dieting [14, 60], and the measures are often used to classify research participants as 

restrained eaters (dieters) or unrestrained eaters (non-dieters) [76]. In fact, three questions in the 

TFEQ-R include references to dieting (e.g., the true/false questions, "Life is too short to worry 

about dieting." and "While on a diet, if I eat a food that is not allowed, I consciously eat less for 

a period of time to make up for it.") [14]. 

There is typically a positive relationship between the level of dietary restraint and dieting 

status [15, 55], but not all restrained eaters are dieters, and vice versa. For example, in their 

study of 226 college-aged men and women, Alexander and Tepper found that the proportion of 

current dieters among people with a low score for dietary restraint (TFEQ-R score < 4), was low 

(only 5%), but the proportion increased to 35% of those with a moderate score (TFEQ-R score 5 

-11) and 73% of those with a high score (TFEQ-R score > 12) [15]. Dietary restraint and 

dieting appear related, but the nature of the relationship requires elucidation. 

1.3.1.4 Early research on dietary restraint 

Dietary restraint research began with work done by Herman and colleagues roughly 30 

years ago. At that time, researchers were interested in comparing determinants of eating 

behaviour in obese versus normal-weight individuals. It had been suggested that obese 

individuals were more responsive to external cues (e.g., properties of food, time of day) in their 

eating behaviour whereas normal-weight individuals tended to manage their eating in response to 

internal cues such as hunger and satiety [77]. Building on Nisbett's theory that eating 

characteristics of obese individuals could be due to their efforts to keep their body weight below 
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a biologically determined set-point [78], Herman suggested that many normal-weight eaters may 

also engage in efforts to keep their body weight below their own particular biological set-point, 

and habitually restrain their eating in order to do so [60]. For both normal-weight and obese 

persons, it was hypothesized that when self-imposed dietary restraint was removed (or 

temporarily suspended), eating would be determined to a greater extent by external rather than 

internal cues [60, 78]. 

Early studies supported this notion, and found that restrained eaters exhibited 

counterregulatory eating behaviour. When exposed to conditions which disrupted the self-

control required for dietary restraint (such as high-calorie milk shake preloads [60] or anxiety-

inducing circumstances [79]) restrained eaters consumed more, whereas unrestrained eaters 

consumed less. This was thought to result from restrained eaters' perception that their dietary 

restriction is 'all-or-nothing' and that if they have broken their diet, they might as well continue 

eating [80]. Several studies using the RS to identify restrained eaters supported this disinhibition 

effect and suggested that when the control required for dietary restraint is disrupted in restrained 

eaters, overeating results [80]. However, restraint theory has been challenged because these 

results have not been replicated in studies that used the DEBQ-R or TFEQ-R to measure dietary 

restraint [63, 81], and questions remain regarding the extent to which these findings are 

applicable to free-living individuals and everyday eating behaviour. 

1.3.1.5 Dietary restraint and eating behaviour 

More recently, studies of how dietary restraint is related to natural eating patterns have 

increased. Commonly, energy intake between groups of restrained and unrestrained eaters 

(typically assessed by food records) is compared, and it has been found that people with high 

scores for dietary restraint typically report consuming fewer calories than people with low 

restraint [18, 38, 47, 51] although this is not always the case [29]. Inconsistent findings could 
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partly result from the use of different scales to measure dietary restraint; the RS typically does 

not predict intake as well as the restraint scales of the TFEQ or DEBQ [51]. Another reason for 

inconsistent findings could be related to the nature of dietary restraint's influence on eating; 

restraint may have a small but consistent influence on all dietary intake, or it could have a larger 

impact on some eating situations and little to no effect on others [53]. If the former, one would 

expect to observe a difference in energy intake between restrained and unrestrained eaters. But if 

the latter, a difference may not be detected, depending on the method of diet assessment and the 

timeframe captured in the report. The construct validity of all three measures of dietary restraint 

was recently questioned, given their lack of association with acute energy intake as assessed by 

unobtrusive observation [82]. Thus, the relationship between measures of dietary restraint and 

actual caloric intake remains unclear. 

Some studies have suggested that, irrespective of energy consumption, other aspects of 

dietary intake may differ between restrained and unrestrained eaters. For example, individuals 

with high dietary restraint may select foods that are lower in fat [51, 83] and carbohydrate [51, 

54] more frequently than those with low dietary restraint. Studies have also reported that 

restrained eaters consume more fruits and vegetables [37, 54]. The diets of restrained eaters tend 

to meet or exceed recommendations for protein and micronutrients, and have reduced fat, 

cholesterol, and sodium when compared to the diets of unrestrained eaters, supporting the notion 

that restrained eating could be considered 'healthy eating' [51]. Further work is required to 

characterize the eating patterns of restrained and unrestrained eaters in natural settings. 

1.3.1.6 Dietary restraint and physiology 

There is some evidence to suggest that restrained eaters may exhibit physiological 

differences from unrestrained eaters. For example, dietary restraint has been associated with 

reductions in fasting insulin levels and postprandial norepinephrine levels [38]. This led to the 
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suggestion that restrained eaters may have lower energy expenditure in comparison to 

unrestrained eaters, and therefore require a reduced energy intake. The cognitive control over 

eating manifested by dietary restraint could be a compensatory mechanism to reduce the 

likelihood of weight gain. This has been supported in some [84], but not all [37, 46, 85], studies 

in this area. 

Young women with high dietary restraint have also been shown to have more frequent 

subclinical disturbances of the menstrual cycle, such as anovulatory cycles and cycles 

characterized by shorter luteal phase lengths [29, 30, 33]. These differences do not appear to be 

confounded by weight, given that BMI between high and low restraint groups was similar in 

these studies. The mechanism by which dietary restraint may be associated with such menstrual 

cycle disturbances is not established, but it could be that these effects are mediated by stress. 

Dietary restraint may be associated with increased stress, and stress is known to interfere with 

ovarian function and cause menstrual cycle irregularities [86, 87]. 

1.3.1.7 Dietary restraint in postmenopausal women 

The vast majority of studies of dietary restraint have used female subjects between the 

ages of 18 and 25 years [88]. Although it has sometimes been assumed that older adults do not 

subscribe to societal standards of 'ideal' weight and shape (and thus may be less likely to be 

characterized by dietary restraint), such assumptions are now being questioned. Women 

currently in their fifties and sixties have been exposed to society's thinness ideals for much of 

their lifetime, and in that respect they may differ from earlier generations of mature women. 

Therefore, it is not only possible that postmenopausal women may exhibit restrained eating 

patterns similar to young women, they may actually have had this approach to eating for many 

years. Yet few data on dietary restraint in postmenopausal women exist to inform such 

speculations. 
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Prior to the research contained in this thesis, the only studies of dietary restraint which 

focused on older women came from a group of researchers at Tufts University in Boston who 

surveyed more than 600 women aged 55-65 years, a subset of which also completed additional 

tasks [45-49]. Although it was not specified how (or if) participants were confirmed as 

postmenopausal, given the participants' age, it is likely that the preponderance would have been 

classified as postmenopausal according to the accepted criterion of > 1 year passed since last 

menstrual cycle [89]. These reports provided some interesting insights. For example, the mean 

score for dietary restraint (assessed with the TFEQ-R) was 10.7, which is somewhat higher than 

mean scores typically reported in younger women [48, 49]. In their survey sample, the majority 

(87%) of respondents had experienced weight gain since the age of 30 years; only 8% reported 

having lost weight, and 5% reported having maintained their weight [49]. Disinhibition (also 

measured with the TFEQ) was the strongest predictor of weight change and current BMI, but 

high dietary restraint appeared to slightly moderate the association between disinhibition and 

weight gain [49]. Given the increasing prevalence and adverse health consequences of obesity, 

this study suggests that dietary restraint could be beneficial if it reduces the amount of weight 

gained in the adult years, although it is clear that additional work is required. 

The same group also assessed whether the three constructs measured by the TFEQ 

(dietary restraint, hunger and disinhibition) were associated with any of 22 specific self-reported 

morbidities (e.g., hypercholesterolemia, indigestion, eczema, cataract) in nonsmoking women 

aged 55-65 years [48]. They found that after controlling for BMI and other possible 

confounders, score for disinhibition was associated with slightly increased risk for back pain and 

constipation, and slightly reduced risk for eczema, whereas score for hunger was associated with 

a slight increase in risk for eczema [48]. Overall, the differences in risks associated with these 

characteristics were very small. Furthermore, results were considered significant at P < 0.05, 

and considering the number of analyses conducted, the likelihood of Type I error was high. It 
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was interesting to note that they did not find associations between dietary restraint and any of the 

morbidities studied. However, a theoretical link was not established for the morbidities that were 

assessed and data on osteoporosis or low bone mineral density (which could be associated with 

high dietary restraint) were not reported. 

In an effort to determine whether long-term dietary restraint is associated with a variety 

of health outcomes, 28 unrestrained eaters (TFEQ-R score < 5; mean age = 60 years; mean BMI 

= 23.8) and 39 restrained eaters (TFEQ-R score > 13; mean age = 59.2 years; mean BMI = 24.5) 

completed measures of body density, BMD, B M C , cardiopulmonary function, anthropometry, 

depression and self-reported health status [45]. The high and low restraint groups were similar in 

almost every respect; only haemoglobin was lower in restrained eaters compared to unrestrained 

eaters (12.9 versus 13.2 g/dl, P < 0.05) but the difference was small and both values fell within 

the normal range [45]. BMD and B M C were compared for the arms, legs, and total body 

between the high and low restraint groups using t tests, and no significant differences between 

groups were found [45]. However, it is important to note that these analyses did not control for 

possible confounders, and that given the wide variance in bone mass in women during this life 

stage, it is unlikely that the study had adequate statistical power to detect a significant difference, 

should one have existed. Furthermore, the measurements were not made at clinically relevant 

sites such as the lumbar spine or proximal femur. 

These studies were helpful in suggesting that many older women were characterized by 

dietary restraint, however many questions remained unanswered. Possible relationships between 

dietary restraint and Cortisol had not been examined in postmenopausal women. Moreover, no 

work had examined possible associations between dietary restraint and other psychosocial 

constructs associated with eating behaviour and health in a large group of older women. 
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1.3.2 Stress and Cortisol 

1.3.2.1 Definition 

Stress is broadly defined as a disruption to homeostasis [90]. The hypothalamic-

pituitary-adrenal (HPA) axis responds to the variety of external and internal demands that is 

often referred to by the term 'stress.' The HP A axis is one of the body's main allostatic response 

systems, meaning that it acts to allow the body to maintain stability through a variety of 

changing conditions [91]. Cortisol, a steroid hormone and biomarker of the stress response, is 

secreted as a result of activation of the HPA axis. Cortisol plays a critical role in metabolism and 

mainly acts to mobilize energy [90]. 

The HPA axis is illustrated in Figure 1.2. Corticotropin-releasing hormone (CRH), also 

referred to as corticotropin releasing factor, is a polypeptide hormone secreted into the portal 

system by cells in the paraventricular nuclei in the hypothalamus. Under non-stressful 

conditions, CRH is secreted in a pulsatile fashion according to a circadian rhythm, with the 

amplitude of the bursts increasing in the early morning hours [92]. CRH is secreted directly into 

the hypophyseal portal system and reaches the corticotroph cells of the anterior pituitary, where 

it stimulates the production and secretion of adrenocorticotropic hormone (ACTH), another 

polypeptide hormone. Although corticotroph cells are actually stimulated by several 

hypothalamic factors (including vasopressin and oxytocin), CRH is the most potent [93]. A C T H 

is released into the systemic circulation and travels to the adrenal glands, which are located on 

top of the kidneys. When stimulated by A C T H , the zona fasciculata cells in the adrenal cortex 

synthesize and secrete glucocorticoids [93]. Cortisol is the primary glucocorticoid secreted in 

humans (although, in rodents, corticosterone is the only glucocorticoid produced by the adrenal) 

[93]. Cortisol secretory bursts occur 14 ± 2 times per day in young women [94]. The marked 

diurnal variation in Cortisol secretion is characterized by an early morning peak (the morning 

acrophase) which typically occurs 30 minutes after waking, with a trough (nadir) at 



Figure 1.2: The HPA axis 

17 

Hypothalamus 

CRH 

Anterior pituitary 

ACTH 

gluconeogenesis 

reduced osteoblast 
formation 

glycogenolysis proteinolysis 

lipolysis 

reduced intestinal 
calcium absorption 

increased urinary 
calcium excretion 

Notes: This schematic illustrates the hypothalamic-pituitary-adrenal (HPA) axis. CRH = 
corticotropin-releasing hormone, A C T H = adrenocorticotropic hormone. Cortisol, the end 
product of HPA activity, acts on many target tissues and is required for normal metabolic 
function. Some of the actions of Cortisol are indicated. Cortisol production is partly controlled 
through negative feedback at the level of the hypothalamus and pituitary (indicated by dashed 
lines). 



18 

approximately midnight in people with a fairly typical sleep-wake cycle [95]. 

Cortisol is the hormone primarily responsible for the physiologic changes associated with 

the stress response [96]. The majority of circulating Cortisol is bound to carriers such as 

corticosteroid-binding globulin, albumin, or erythrocytes; however, approximately 2% to 15% 

remains unbound [96]. Cortisol is a small molecule and is highly lipid-soluble; thus, it can easily 

pass through the lipid bilayer of cells by passive diffusion. In line with the "free hormone 

concept", it is the unbound or free fraction of Cortisol that is responsible for its diverse 

physiologic effects. Although historically the HPA response to stress was considered 

nonspecific, such that all types of stressors (whether physiological or psychological) would elicit 

the same reaction [97], this has been questioned. The Cortisol response to stress may be more 

specific in that it could be activated only by certain types of stressors [98]. Support for this 

suggestion comes from a recent meta-analysis of 208 laboratory-based stressors studies [99]. As 

Dickerson and Kemeny report, Cortisol is not equally responsive to all types of stressors; rather, 

it appears that the HPA activity results from stressors that challenge individuals' social self (a 

part of themselves they feel could be negatively evaluated by others) [99]. This suggests that 

self appraisals that occur in response to threats of a social-evaluative nature lead to increases in 

HPA activity, at least in a laboratory setting [99]. Given that dietary restraint is likely motivated 

by the desire to achieve or maintain a particular body weight perceived as socially preferable, it 

is possible that these findings could partly explain why restrained eaters may have higher Cortisol 

than unrestrained eaters. 

There is a sizable literature on the relation between major stressors and neuroendocrine 

function, but fewer studies have examined the impact of minor daily stressors on Cortisol 

excretion [100]. In one report, increases in salivary Cortisol levels were found in association 

with naturally occurring daily stressors, although the increases in Cortisol were not as large as 

those typically observed under laboratory conditions in responses to stressors such as a public-
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speaking test [101]. 

1.3.2.2 Operationalization of stress 

Currently, three approaches can be taken to the measurement of stress: the use of 

questionnaires, biochemical measures, and physiological measures [90]. The first tends to 

measure individuals' subjective perception of stress, whereas the second and third measure 

objective bodily responses. A common questionnaire used to assess the perception of non

specific stress was developed by Cohen and colleagues in 1983 [102]. The Perceived Stress 

Scale (PSS) is a 14-item scale which prompts respondents to identify the extent to which they 

consider situations in their life to be stressful, and.specifically asks about events occurring within 

the last month. It has good internal consistency, with Cronbach alpha scores from 0.84 to 0.86 

reported [102]. As might be expected for the measurement of something which could change 

with time, test-retest reliability was 0.85 after two days, but was 0.55 after six weeks [102]. 

Biochemical measures of the stress response are typically based upon the measurement of 

Cortisol (as a marker of HPA activity) in blood, saliva, or urine. Discrete measurements are 

easily confounded by time of day, given the marked diurnal variation in Cortisol secretion. Thus, 

in some respects, a 24-hour urine collection is advantageous given that it provides an index of 

overall Cortisol exposure for that complete time period. Physiological measures are slightly less 

common in research studies, but include things such as heart rate, heart rate variability, and 

blood pressure [90]. 

1.3.2.3 Health effects of exposure to elevated Cortisol levels 

Stressors can be classified as severe (i.e., infrequent but major events) or minor (i.e., the 

hassles that occur on a daily basis) [101]. Although severe stressors are often the most apparent 

to individuals, it has been suggested that it is actually the minor stressors that may be most 
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important in the relation between stress and negative health outcomes [103]. Minor stress and 

hassles have been associated with various health outcomes, including asthma, headache, and (to 

a lesser extent) diabetes [104]. Minor stress is also an independent predictor of inflammation in 

rheumatoid arthritis [105] and overall quality of life [106]. Generally speaking, while the 

frequency and intensity of hassles is associated with various components of health status, only a 

small percentage of variance in health outcome measures is explained [107]. 

1.3.3 A s s o c i a t i o n s b e t w e e n d i e t a r y r e s t r a i n t a n d C o r t i s o l 

One of the major hypotheses that underlies this research is that the ongoing effort 

involved in monitoring and attempting to limit one's dietary intake acts as a stressor of sufficient 

magnitude to activate the physiological stress response, leading to increased secretion of Cortisol. 

When this research was originally proposed in 2002, only three studies had examined the 

possible association between Cortisol and dietary restraint. In the first, Pirke and colleagues 

administered the TFEQ-R to 57 German women between 18 and 24 years of age, and recruited a 

subset of restrained and unrestrained eaters to complete their study protocol [38]. Restrained 

eaters (n = 9) were recruited from those who scored above the 75 th percentile on the TFEQ-R 

administered to the sample of 57 women, and unrestrained eaters (n = 13) were recruited from 

those who scored below the 50th percentile (specific cut-off scores were not specified for either 

group). Cortisol was measured in blood samples taken overnight (every 30 minutes) through a 

venous catheter inserted in participants' forearms. Restrained and unrestrained eaters did not 

differ significantly in Cortisol secretion, whether at particular time points over the 12-hour 

protocol, or as an average of all Cortisol measurements [38]. This may indicate that there is no 

inherent difference in adrenocortical activity between women with high versus low dietary 

restraint. 
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However, there were several methodological limitations to this study that preclude firm 

conclusions in this respect. First, the number of participants was very small, and it was unlikely 

that there was sufficient statistical power to detect differences between dietary restraint groups. 

No information was provided regarding whether a power analysis had been done prior to study 

initiation, but given the notable interindividual variation in Cortisol secretion and the likelihood 

that an association of dietary restraint with Cortisol, if present, is likely to be small, it is almost 

certain that inadequate power existed. Second, the Cortisol data were analyzed by comparing 

high and low restraint groups using the nonparametric Mann-Whitney U test. Whether the 

Cortisol data were normally distributed or not was not indicated (although it may have been, 

given that most biologic data are). If it was, a parametric analytic technique would have been 

more powerful and increased the likelihood of detecting differences. The most appropriate way 

to analyze the Cortisol data would have been to use an area under the curve (AUC) analysis, 

which would have provided an integrated index of Cortisol secretion that would be more accurate 

than calculating the mean value. In fact, the restrained group had higher mean Cortisol secretion 

than the unrestrained group at 10 of 17 time points illustrated (it equalled the unrestrained group 

for two points and was only lower on five points), so it is possible that a different analysis and/or 

greater statistical power may have revealed group differences. 

Independent of these methodological concerns, these results do not contradict the 

hypothesis that dietary restraint may act as a stressor among restrained eaters. If dietary restraint 

is associated with the subjective experience of stress (stress that is associated with perceptions 

and cognitions), it is more likely that this would be detected during waking hours, when a person 

is cognitively engaged in decisions regarding eating behaviour and affected by thoughts and 

feelings about eating. Indeed, two hours before the end of the 12-hour protocol, participants 

were given a 500 kcal test meal (pudding) [38]. Following that time point, the difference 

between groups appears to increase, with restrained eaters showing higher Cortisol secretion than 
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unrestrained eaters [38]. Again, given the presumable lack of statistical power (and the fact that 

this range of Cortisol values was not specifically compared between groups), we cannot say 

whether or not a real difference is reflected by these data. However, the trend appears consistent 

with the hypothesis that if dietary restraint is a source of stress among restrained eaters, food-

related cognitions (such as those that would occur following the administration of a test meal) 

are likely candidates for stressors that could result in elevated Cortisol secretion. 

The second study which examined dietary restraint and Cortisol was conducted by 

McLean and colleagues at The University of British Columbia [18]. College women between 

the ages of 20 and 35 years (mean age = 21.6 ± 2.5 years) were recruited to complete a three-day 

food record and one 24-hour urine collection for the measurement of Cortisol on a day when all 

foods and beverages were provided [18]. Participants were recruited from among 666 university 

students who completed the TFEQ [31] and scored either high (n=33; defined as a TFEQ-R score 

in the upper quartile, i.e., > 13) or low (n=29; defined as a TFEQ-R score in the lower quartile, 

i.e., < 5). McLean and colleagues found that although the two groups did not differ in relative 

weight or percent body fat, women with high restraint had significantly higher 24-hour urinary 

Cortisol excretion when group means were compared by t test (418.8 ± 134.6 nmol versus 354.7 

± 8 3 . 7 nmol; P< 0.05) [18]. 

A strength of this study was its use of a 24-hour urine collection, which provided an 

accurate reflection of the amount of Cortisol excreted over the course of a full day. The clear 

distinction between high and low restraint groups, and the recruitment of an adequate number of 

participants also added clarity to the interpretation of the results (power analyses indicated that 

32 participants would be required in each restraint group in order to detect a significant 

difference in 24-hour Cortisol excretion). This study also controlled for variables which could 

potentially confound a possible association between Cortisol excretion and dietary restraint by 

excluding women who reported irregular menstrual cycles, who had been diagnosed with an 
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eating disorder, were currently dieting, or who exercised intensely (defined as > seven hours per 

week) [18]. However, the possible role of perceived stress in the group difference in Cortisol 

excretion cannot be ascertained. The high and low restraint groups differed slightly in their 

scores for perceived stress (28.6 ± 7.5 versus 25.0 ± 6.5, P = 0.05), and perceived stress was 

positively correlated with dietary restraint score among restrained but not unrestrained eaters 

[108]. Thus, the results of this study support the hypothesis that dietary restraint could act as a 

stressor among restrained eaters, but further clarification was required. 

The third study, conducted by Anderson and colleagues in New York State, included 85 

female college students between the ages of 17 and 49 years (mean age = 19.3 ± 3.8 years; mean 

BMI = 23.6 ± 4.4) [19]. Upon arrival in the laboratory, participants in this study completed two 

measures of dietary restraint (the RS and TFEQ-R), had their height and weight measured, and 

then provided a sample of saliva for subsequent Cortisol analysis. All participants provided 

saliva samples between 9:15 A M and 11:00 A M in an effort to control for the diurnal variation in 

Cortisol secretion. In their primary analyses, Anderson and colleagues treated dietary restraint 

scores as continuous variables. In univariate correlations, both RS and TFEQ-R scores were 

positively associated with salivary Cortisol (r = 0.26, P < 0.05 and r = 0.34, P < 0.01, 

respectively). Hierarchical regression analyses demonstrated that the TFEQ-R was the strongest 

predictor of variation in Cortisol levels ((3 = 0.32, P = 0.03); in fact, when the TFEQ-R score was 

added to the regression, the RS score was no longer a significant predictor of Cortisol secretion. 

In secondary analyses, participants were split into high/low restraint groups (by median split) and 

when these groups were compared, the difference in Cortisol secretion between groups based on 

median split of TFEQ-R scores was significant (0.32 ± 0.51 ug/dl versus 0.15 ± 0.12 ug/dl, P = 

0.04) and the difference between groups based on median split of RS scores was not (P = 0.06). 

A strength of this study was its use of salivary Cortisol measurements, as this noninvasive 

technique for sample collection reduces the likelihood of a confounding stress response due to 
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venipuncture. However, this study was possibly limited by the timing of the saliva sample 

collection. Although an effort was made to limit sample collections to a two-hour window, at 

that time of day a two-hour difference could still result in significant variation in Cortisol levels, 

and the mean collection times for each group were not reported. Further, samples were obtained 

after measuring body weight, and depending on the amount of time that elapsed between the 

measurement, of body weight and the collection of saliva, this may have acutely increased 

Cortisol levels in women with high dietary restraint. Thus, whether prevailing Cortisol levels 

were elevated cannot be ascertained. In general, while the results of this study appear to support 

the hypothesis that dietary restraint may contribute to stress load and differences in Cortisol 

secretion, the values reported for Cortisol secretion in both groups fell notably below typical 

unstressed values (an unstressed salivary Cortisol level for women is approximately 0.50 ± 0.25 

pg/dl and the restrained and unrestrained groups mean values were 40-70% below that). Thus, 

despite associations with dietary restraint scores and differences between those with high and 

low restraint, it is not clear whether these data support the suggestion that dietary restraint may 

act as a stressor. 

Since the research reported in this dissertation was proposed, one additional study has 

been published regarding the relationship between dietary restraint and HPA axis activity. 

Beiseigel and Nickols-Richardson recruited college women 18 to 25 years of age (mean age = 

20.4 ± 2.3 years) to complete measures of dietary restraint (the TFEQ), dietary intake (a food 

frequency questionnaire and four-day food record), Cortisol (saliva samples and a 24-hour urine 

collection), and body composition [37]. Inclusion and exclusion criteria were quite similar to 

those used in the study by McLean and colleagues [18]. This study did not show differences in 

resting energy expenditure or urinary or salivary Cortisol measurements between women with 

high and low dietary restraint, but did find that restrained eaters had higher fat mass and % body 

fat than unrestrained eaters [37]. However, once again, this study is limited by a small sample 
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size. Primary analyses were conducted on restraint groups created by median split of TFEQ-R 

scores (median score = 9) and included only 31 participants with high and 34 participants with 

low dietary restraint. Additional analyses were conducted with data from women scoring in the 

upper or lower 30% of TFEQ-R scores (which more closely approximates the categories for high 

and low restraint used in previous studies). Thus defined, there were only 21 participants with 

high and 20 participants with low dietary restraint. Furthermore, the power calculation 

conducted for this study was based on detecting a difference in TFEQ-R scores between two 

groups which were created by median split of TFEQ-R scores (whereas it would have been more 

appropriate to base the power calculation on the key outcome variables); thus, power to detect 

differences in highly variable factors such as Cortisol excretion and B M D was almost certainly 

lacking. Unfortunately, with insufficient power, firm conclusions from this study cannot be 

drawn. 

One additional report of the association between dietary restraint and Cortisol is currently 

in press [109]. In this study, 170 female undergraduate students (age: 20.4 ± 3.2 years; BMI: 

21.2 ± 3.0 kg/m ) completed Westenhoefer's rigid and flexible control of eating items [67] to 

assess rigid and flexible dietary restraint. Study participants also completed measures of 

perceived stress and appearance beliefs and provided two saliva samples for the analysis of 

Cortisol. The first saliva sample was collected 30 minutes after awakening; the second was 

provided between six and eight hours later, after participants completed the study questionnaire 

(a subset of 48 participants provided their second saliva sample before completing the 

questionnaire to examine the possibility of stress associated with questionnaire completion). 

Morning Cortisol was negatively associated with age (r = -0.19, P = 0.01), but was not associated 

with measures of dietary restraint or appearance-related constructs. However, afternoon salivary 

Cortisol was positively associated with flexible dietary restraint, and Cortisol change from 
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morning to afternoon was positively associated with both flexible (r = 0.17, P = 0.03) and rigid 

( r = 0.16, P = 0.04) restraint, as well as beliefs about appearance ( r = 0.19, P < 0.05). 

Exploratory factor analysis was conducted using all questionnaire items and revealed 

three factors: body image and appearance concerns, eating self efficacy, and items related to 

dieting (which included the items for rigid and flexible dietary restraint) [109]. When these 

factors were entered as independent variables in a hierarchical regression, the first factor (body-

related dysphoria) predicted a small but significant proportion of the variance in afternoon 

Cortisol (R2 = 0.03, p = 0.17, P = 0.03) and Cortisol change throughout the day (R2 = 0.03, p = 

0.20, P = 0.01). Cortisol was not related to perceived stress, and although perceived stress was 

univariately associated with flexible and rigid restraint, these associations did not persist in 

multivariate regression analyses. The items used to assess dietary restraint in this study were 

slightly different from previous studies which used the TFEQ-R and/or the RS. However, these 

results provide support for a link between restrained eating and Cortisol secretion, and suggest 

that an important mediating element may be concern with appearance. Given that elevations in 

morning Cortisol secretion may be related to chronic stress [110], and Cortisol 30 minutes after 

awakening was not related to dietary restraint in this study but Cortisol later in the day was, the 

authors suggested that the association between dietary restraint and stress may be in response to 

cues encountered throughout the day, rather than a chronic addition to the stress burden [109]. 

Although it did not examine Cortisol excretion in the context of dietary restraint directly, 

another relevant study was conducted by Green and colleagues, who examined Cortisol excretion 

in their randomized trial of supervised dieting versus unsupervised dieting versus nondieting 

conditions [111]. Participants were healthy premenopausal women aged 20-45 years who were 

classified as overweight (BMI 25-29). Upon entry, participants were randomized to one of three 

eight-week conditions: supervised dieting (attendance at a commercially-available weight loss 

group), unsupervised dieting (asked to follow a diet plan of their choice, provided that it did not 
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include supervision with an organized group), or nondieting control. Participants attended 

weekly weighing sessions as well as test sessions at baseline and after one, four, and eight 

weeks. At each test session, participants provided a saliva sample (using a Salivette cotton 

swab) for the measurement of salivary Cortisol upon arrival at the laboratory and again 30 

minutes into the test session. During the session, participants had height and weight measured, 

percentage body fat evaluated, and completed a battery of neuropsychological function tests on a 

computer (e.g., reaction time, vigilance, verbal recall). 

There was no difference in Cortisol secretion between groups at baseline; however, after 

one week, nondieters and supervised dieters both showed a decrease in Cortisol excretion from 

arrival at the laboratory to saliva collection 30 minutes later, whereas unsupervised dieters 

experienced an increase in Cortisol secretion [Id 1]. No other significant differences between 

groups were noted at any other time. And while nondieters and supervised dieters showed 

general improvement in the neuropsychological tasks over the four test sessions, unsupervised 

dieters did more poorly in the vigilance and verbal recall tasks after one week of dieting only. 

Green and colleagues interpreted their results as evidence that the early stage of unsupported 

dieting is associated with impaired cognitive function and elevated corticosteroid secretion. 

Dietary restraint had been measured in a pre-baseline session using the Revised Restraint Scale 

[59] to measure "pre-existing chronic dieting susceptibility" (p. 910). Despite random 

assignment to groups, the nondieting control group had pre-baseline dietary restraint that differed 

from the two dieting groups (the authors did not indicate whether it was higher or lower than the 

dieting groups), but dietary restraint does not appear to have been re-assessed during the study, 

and Cortisol data were not specifically analyzed in the context of dietary restraint. 

Taken together, these studies provide some initial support for the concept that dietary 

restraint is associated with increased circulating Cortisol. However, additional data were required 

to confirm this relationship. My study of postmenopausal women was designed to further 
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elucidate possible associations among cognitive dietary restraint, the subjective experience of 

stress, Cortisol excretion, and possible downstream effects on bone. 

1.3.4 Associations between Cortisol and bone 

Many factors contribute to BMD, and this is perhaps especially true during the dynamic 

postmenopausal phase of life. Genetic, lifestyle, and environmental factors are all known to play 

a role [112]. Cortisol is also important in bone health across the lifespan. The impact of large 

amounts of exogenous or endogenous glucocorticoids on BMD is notable. Negative effects 

occur through the influence of Cortisol on bone formation, bone resorption, calcium absorption 

through the intestine, and calcium excretion through the renal tubule [24]. Of greater relevance 

to this research, however, is whether subtle elevations in Cortisol can also have adverse effects on 

bone, and several lines of evidence suggest that they do. For example, women with adrenal 

incidentaloma with subclinical hypercortisolism have lower spinal and femoral B M D than 

healthy controls [113], and women with depression have subtle increases in serum Cortisol and 

lower values for B M D [114]. In 34 healthy men aged 61-72 years, none of whom was using oral 

or inhaled corticosteroids, circulating Cortisol levels were prospectively associated with bone loss 

over four years, after adjusting for possible confounding variables [115]. And among 684 

generally healthy older adults, higher baseline levels of urinary Cortisol were significantly 

associated with incident fractures over an eight-year follow-up period [116]. Odds of fracture 

(95% CI) for increasing quartiles of baseline urinary Cortisol levels, adjusted for age, gender, 

race, BMI, physical activity, lower extremity strength, depression score and current use of 

cigarettes and alcohol, were 1.0; 2.28 (0.91, 5.77); 3.40 (1.33, 8.69); and 5.38 (1.68, 17.21). 

Data are accumulating to suggest that relatively small elevations in Cortisol can have adverse 

effects on bone, leading to reduced B M D and increased risk for fracture. If the experience of 
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high dietary restraint acts as a stressor of sufficient magnitude to activate the physiologic stress 

response and cause an increased release of Cortisol, high dietary restraint could also be associated 

with compromised bone health in the long term. 

1.3.5 Associations between dietary restraint and bone 

Very few studies have assessed whether high levels of dietary restraint are associated 

with BMD, and in those that have, the results have not been definitive. This is not surprising: 

given the large number of genetic and lifestyle variables that affect bone, and the resulting inter-

individual variability, larger samples would have been required to detect an association with 

dietary restraint in cross-sectional studies. However, while further investigation is clearly 

required, the available data do provide limited support for the existence of such an association. 

For example, in the study of urinary Cortisol excretion in young women with high and low levels 

of dietary restraint conducted by McLean and colleagues [18], total body and lumbar spine BMD 

and B M C were also measured [34]. In that study, dietary restraint was a significant negative 

independent predictor of total body B M D and B M C (i.e., higher dietary restraint was associated 

with lower B M D and BMC), and almost entered the equation to predict lumbar spine B M D 

(P=0.07). Van Loan and Keim [35] also assessed whole body BMD and B M C , this time in a 

sample of 185 premenopausal women who varied in age (range = 18^5 years), body weight, 

and weight stability. An analysis of covariance of women grouped into four weight categories 

revealed lower B M C (but not BMD) in women with dietary restraint scores above the median in 

three of four weight categories. That group also studied 78 obese women (BMI 37.6 ± 3 . 8 

kg/m ) and found that TFEQ-R score was negatively associated with B M C at the femur (r = -

0.24, P = 0.04) [117]. Finally, a prospective study of bone mineral accrual in peripubertal girls 

found that scores on the oral control subscale of the Children's Eating Attitudes Test negatively 

predicted total body and spinal B M C (controlling for height, weight and Tanner breast stage) 



30 

[36]. Although oral control is not synonymous with cognitive dietary restraint, the data 

nevertheless support an association between eating attitudes and bone starting at a young age. 

However, the only study to examine B M D in postmenopausal women with high versus low 

dietary restraint found no difference between restraint groups [45]. Thus, although there is 

evidence for a possible association between dietary restraint (cognitive control of eating) and 

bone across the lifespan, the data are by no means conclusive. 

1.4 Limits to current knowledge 

Reports of dietary restraint in young women provided evidence of its potential negative 

health implications and suggested that stress may be a mediating mechanism for its possible 

effects on bone. However, further clarification of the possible relationship between dietary 

restraint and Cortisol excretion was required, in part because of the methodological limitations 

that characterized some previous reports (specifically regarding the time at which levels of 

Cortisol were measured in the subject's blood [38] or saliva [19]). The literature in the area of 

dietary restraint as a whole is limited by its reliance on young female study participants, and its 

almost exclusive use of cross-sectional between-groups or correlational designs. Few studies 

have examined adult women, and only one group has specifically considered dietary restraint in 

postmenopausal women. Multiple measurements of dietary restraint over time, or of the other 

variables of interest (such as Cortisol excretion), are also rare. 

In order to evaluate the possible adverse consequences of dietary restraint, it was clear 

that additional data were required from older women. Additional insight regarding mechanisms 

by which dietary restraint may affect health was also required. Specifically, an assessment of 

whether high dietary restraint is associated with increased Cortisol (reflecting increased stress) in 

older women was needed to verify the results obtained in young women and also to examine the 

theoretical extension of the hypothesized relationships. This study was primarily designed to 
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address these gaps in our understanding of the potential health correlates of cognitive dietary 

restraint in postmenopausal women. As indicated previously, the data collected also permitted 

several additional investigations which will be introduced more specifically in subsequent 

chapters. 

1.5 Purpose of this study 

The primary purpose of this research was to establish whether elevated levels of 

cognitive dietary restraint were associated with higher Cortisol excretion (reflecting the 

physiologic stress response) in postmenopausal women. Because elevated levels of Cortisol may 

have detrimental effects on BMD [95, 116, 118, 119], possible consequences for bone health 

were explored. The association between self-reported lifetime physical activity and 

postmenopausal BMD was also examined. In addition, we explored associations among dietary 

restraint and other psychosocial and nutrition-related variables to enhance our understanding of 

eating attitudes and food choice in postmenopausal women. Specifically, the association 

between dietary restraint and dieting was examined. 

1.5.1 Research questions 

The following research questions were addressed: 

1. Are there significant differences between postmenopausal women with high cognitive dietary 

restraint and postmenopausal women with low cognitive dietary restraint with respect to: (i) 

urinary Cortisol excretion, (ii) body composition, (iii) nature of dietary restraint (i.e., flexible 

versus rigid control of eating), (iv) nutrition-related stress, (v) overall perceived stress, or (vi) 

self-reported dietary intake? (Chapter 2) • 

2. Do aspects of retrospectively self-reported lifetime physical activity predict current lumbar 

spine and dual proximal femora BMD in a sample of generally healthy postmenopausal 
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women? (Chapter:3) 

3. Do postmenopausal women who report engaging in more weight-bearing physical activity 

(WBPA) during the teenage years (12-18 years of age) have higher B M D at the lumbar spine 

or dual proximal femora than women who report engaging in less teen WBPA? (Chapter 3) 

4. Is the distribution of scores for dietary restraint similar in postmenopausal women compared 

to young women? (Chapter 4) 

5. Are there significant differences between dietary restraint and dieting with respect to BMI 

and/or psychosocial variables that could influence eating behaviours and dietary choices 

(specifically, social physique anxiety [120], awareness and internalization of sociocultural 

attitudes towards appearance [121], food choice motives [122], self-esteem [123], and weight 

locus of control [124]) in generally healthy postmenopausal women? (Chapter 4) 

6. Do postmenopausal women who report having lost weight, gained weight, or experienced 

weight cycling in the past 10 years differ from those who report having maintained their 

weight within five lbs during that time with respect to current BMI, dietary restraint, 

disinhibition, hunger, and/or weight-related psychosocial and lifestyle characteristics? 

(Chapter 5) 

7. Do determinants of current BMI differ in postmenopausal women depending on whether they 

experienced weight maintenance, weight loss, weight gain, or weight cycling in the past 10 

years? (Chapter 5) 

1.5.2 Hypotheses 

1.5.2.1 Hypothesis for Chapter 2 

Stated in the null form: 

1. Postmenopausal women classified as having high dietary restraint will not differ from those 

classified as having low dietary restraint with respect to the following variables: (i) urinary 
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Cortisol excretion, (ii) body composition, (iii) nature of dietary restraint (i.e., flexible vs. rigid 

control of eating), (iv) nutrition-related stress, (v) overall perceived stress, and (vi) self-

reported dietary intake. 

1.5.2.2 Hypotheses for Chapter 3 

Stated in the null form: 

1. Lifetime physical activity will not show an association with any measure of current B M D in 

generally healthy postmenopausal women. 

2. Postmenopausal women who report engaging in more teenage WBPA will not have higher 

current BMD than those reporting less teenage WBPA. 

1.5.2.3 Hypotheses for Chapter 4 

Stated in the null form: 

1. Scores for dietary restraint will have the same distribution among postmenopausal women as 

they do among young women. 

2. Dietary restraint and dieting will not differ in their association with BMI, psychosocial 

characteristics, or motives for food choice. 

1.5.2.4 Hypotheses for Chapter 5 

Stated in the null form: 

1. Postmenopausal women who differ in their 10-year weight history (maintenance, loss, gain, 

cycling) will not differ in current BMI, dietary attitudes, or weight related psychosocial and 

lifestyle characteristics. 

2. Predictors of current BMI will not differ among women with different 10-year weight 

histories. 
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1.5.3 Objectives 

1.5.3.1 Objectives for Chapter 2 

1. To assess and compare Cortisol excretion in two 24-hour urine collections taken three months 

apart in postmenopausal women with high dietary restraint and postmenopausal women with 

low dietary restraint. 

2. To assess and compare total body % fat, and B M D and B M C at the lumbar spine (LI-4) and 

mean proximal femora in postmenopausal women with high dietary restraint and 

postmenopausal women with low dietary restraint. 

3. To assess and compare (i) the rigid and flexible dimensions of dietary restraint, (ii) nutrition-

related stress, (iii) perceived stress, and (iv) self-reported dietary intake in postmenopausal 

women with high dietary restraint and postmenopausal women with low dietary restraint. 

1.5.3.2 Objectives for Chapter 3 

1. To determine whether aspects o f self-reported lifetime historical leisure activity, 

anthropometric, and dietary variables are independent predictors of current B M D at the 

lumbar spine and dual proximal femora. 

2. To classify postmenopausal women according to the amount o f W B P A reported for the 

teenage time period and compare those above the median o f W B P A with those below the 

median of activity with respect to B M D at the lumbar spine and proximal femora. 

1.5.3.3 Objectives for Chapter 4 

1. To identify women considered to have high (TFEQ-R score in the upper quartile) or low 

( T F E Q - R score in the lower quartile) dietary restraint who may be participants in further 

studies o f dietary restraint, stress, and bone health. 
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2. To classify women according to level of dietary restraint and dieting status, and 

independently compare the constructs of dietary restraint and dieting with respect to: (i) 

current BMI (calculated from self-reported height and weight), (ii) eating attitudes (dietary 

restraint, disinhibition, hunger), (iii) psychosocial characteristics (self-esteem, social 

physique anxiety, awareness and internalization of sociocultural attitudes towards 

appearance), and (iv) motives for food choice. 

1.5.3.4 Objectives for Chapter 5 

1. To classify women on the basis of their 10-year weight history (weight maintenance, loss, 

gain, or cycling) and compare weight history groups with respect to: (i) current BMI, (ii) 

dietary attitudes (cognitive dietary restraint, disinhibition, hunger), and (iii) psychosocial 

characteristics such as self-esteem, social physique anxiety, and weight locus of control. 

2 . To determine which dietary and psychosocial variables independently predict current BMI in 

each of the four weight history groups identified (weight maintenance, loss, gain, cycling) 

and compare results obtained for each group. 

To address the objectives listed for each chapter, this research proceeded in two phases. 

Phase I consisted of a broad mail-administered survey of postmenopausal women, and Phase II 

was a detailed comparison of postmenopausal women with high versus low dietary restraint. An 

overview of the research design is provided in Appendix 1. 
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COGNITIVE DIETARY RESTRAINT, CORTISOL EXCRETION, AND 
BODY COMPOSITION IN POSTMENOPAUSAL WOMEN 
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2.1 Introduction 

Research has repeatedly shown that many women's eating attitudes and behaviours are 

characterized by high cognitive dietary restraint (the perception of constantly monitoring and 

attempting to limit dietary intake in an effort to achieve or maintain a certain body weight) [1]. 

This characteristic overlaps with, but is not analogous to, dieting, since a large portion of 

individuals who self-describe cognitive restraint do not report current dieting [2]. Although 

dietary restraint could be advantageous if it led to a reduction in body weight among overweight 

or obese women, it may have detrimental health effects in normal-weight women. Specifically, 

an individual's subjective experience of high dietary restraint may act as a subtle but chronic 

psychological stressor [3], stimulating activity in the hypothalamic-pituitary-adrenal (HPA) axis 

and leading to increased release of the stress hormone Cortisol [4]. 

Over the long term, elevated Cortisol can have negative effects on diverse body systems 

and functions [5]. With respect to bone health, the adverse effects of high endogenous Cortisol 

levels and pharmacological doses of glucocorticoids are well-documented [6-8]. Recent reports 

have shown that even within a normal physiological range, those with higher Cortisol excretion 

have compromised bone health [9-12]. Cortisol exerts negative effects on bone directly through 

calcium and bone metabolism [8] and, in women, indirectly through its effects on the menstrual 

cycle [13, 14]. Thus, if high cognitive dietary restraint acts as a stressor sufficient to activate the 

stress response in women, Cortisol secretion may increase and, if this persists over time, bone 

health may be affected. 

Studies of young women have provided support for this hypothesis. High dietary 

restraint has been associated with increased 24-hour urinary Cortisol excretion [3], higher 

morning salivary Cortisol samples [15], menstrual cycle disturbances [16-20], and lower bone 

mineral content (BMC) [21-23] in premenopausal women aged 18—45 years. However, some 

reports (possibly lacking sufficient statistical power) have not shown an association between 
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dietary restraint and Cortisol excretion [24, 25] or bone [26]. 

Currently, few studies exist of cognitive dietary restraint in postmenopausal women, and 

i none have examined questions of stress and Cortisol excretion. Yet there are compelling reasons 

to do so. First, some postmenopausal women may have experienced high dietary restraint for 

many years, possibly decades. If this is associated with persistent elevations in Cortisol, 

corresponding negative health effects may have accumulated. Also, decreased bone mineral 

density (BMD) and osteoporosis are important health concerns for postmenopausal women. If 

chronic cognitive dietary restraint increases Cortisol excretion and decreases B M C and/or BMD, 

this result could be most pertinent for this age group. 

We designed this study to test the hypothesis that postmenopausal women with high 

cognitive dietary restraint would have increased urinary Cortisol excretion when compared to 

women with low dietary restraint. Secondary aims were to examine possible differences in body 

composition (% body fat, BMD, and BMC) and dietary intake between the two groups. 

2.2 Methods 

2.2.1 Overview of study design 

Two groups of healthy postmenopausal women were compared: women with high, 

cognitive dietary restraint ("high restraint") and women with low cognitive dietary restraint 

("low restraint"). Power analysis conducted prior to study initiation estimated that 28 

participants would be required in each group in order to detect a significant difference in 24-hour 

urinary Cortisol excretion when expressed as a ratio to creatinine excretion (a = .05, P = .20), 

should one exist. We aimed for an additional 20% to allow for possible attrition and for 

participants who may not provide complete urine collections. Thus, the recruitment target was a 

minimum of 68 participants (34 in each group). 

Participants were enrolled on an ongoing basis between January and September, 2004. 
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Upon entry into the study, each participant met individually with an investigator unaware of the 

participant's restraint status. At that time, she was oriented to the study, provided with all 

instructions and study materials, and had anthropometric measurements. Participants were also 

given a questionnaire package to complete at their leisure, and this was returned to us by mail 

within a few days. Shortly after the orientation visit (typically within one week), participants 

completed a three-day food record and 24-hour urine collection as they continued with their 

normal daily activities. This was followed by an interval of roughly three months, during which 

time participants did not engage in activities related to the study. They then completed a second 

three-day food record and 24-hour urine collection. Within the following month, body 

composition was measured using dual energy x-ray absorptiometry (DXA). The study protocol 

was approved by the Clinical Research Ethics Board at The University of British Columbia 

(Appendix 2), and participants provided written informed consent to participate (Appendix 3). 

2.2.2 Participants 

Postmenopausal women volunteers were recruited from among respondents (n = 1071) 

initially recruited by newspaper advertisements (Appendix 4) to a mail-administered survey of 

dietary attitudes and body image (Appendices 5 and 6). Among other scales, the Three-Factor 

Eating Questionnaire (TFEQ) [1] was included to measure cognitive dietary restraint, 

disinhibition (susceptibility to overeating due to a loss of control over intake), and hunger 

(subjective feeling of hunger). The survey also included the question, "Are you currently trying 

to lose weight?" (yes/no) as a measure of dieting status [27] and, "How many hours of exercise 

do you do each week?" as an estimate of habitual physical activity. It also prompted participants 

to record any medications that they were taking at that time. 

Scores for cognitive dietary restraint range from 0-21. To be eligible for participation in 

this study, a subject's score for dietary restraint must have been either high (> 13) or low (< 6). 
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These cut-off scores were selected because they were the boundaries of the highest and lowest 

quartiles of the survey sample. Previous studies have used similar cut-off values to classify 

women with high and low levels of dietary restraint [3, 26, 28]. Additional inclusion criteria 

included age 45-75 years, minimum one year since last menses, and body mass index (BMI; 

based on self-report of height and weight) between 18.5 and 25.9 kg/m2. Participants were 

excluded if they were taking drugs known to affect Cortisol or bone metabolism (e.g., steroid 

drugs, thyroid hormones, bisphosphonates); had previously been diagnosed with an endocrine 

disorder, osteoporosis, or an eating disorder; had had a surgical menopause (including 

oophorectomy); or were currently using hormone,replacement therapy (HRT). 

Of 1071 survey respondents, 1007 (94%) expressed an interest in participating in the 

current study (Appendix 7). The most common reason for exclusion (n = 445; Appendix 8) was 

a score for cognitive dietary restraint in the "medium" range (score 7-12, inclusive). An 

additional 190 women were excluded because their self-reported BMI was < 18.5 (n = 19) or > 

25.9 (n = 171). A total of 149 women were invited to participate in this study (Appendix 9) and 

after making further exclusions based on the criteria above, 78 enrolled (n = 41 with high and n = 

37 with low dietary restraint). 

2.2.3 Questionnaires 

Shortly after entry into the study, participants completed a questionnaire package 

(Appendix 10) which included a re-administration of the TFEQ [1] with the additional questions 

used to measure rigid and flexible control of eating proposed by Westerihoefer et al [29]. All 

TFEQ questions were reproduced as originally indicated by Stunkard and Messick [1], with the 

exception of the first true/false item, which is part of the disinhibition subscale ("When I smell a 

sizzling steak or see a juicy piece of meat, I find it very difficult to keep from eating, even if I 

have just finished a meal"). As has been done previously [30], we replaced the words "a sizzling 
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steak or see a juicy piece of meat" with "the aroma of my favourite food" in order to make the 

question suitable for people who may not eat meat. The 14 additional items used to measure 

rigid and flexible control of eating [29] were added to the end of the TFEQ in random order. All 

items were coded as instructed and summed to produce scores for dietary restraint (0-21), 

disinhibition (0-16), and hunger (0-14). 

The questionnaire package also included the Perceived Stress Scale [31], a 14-item 

measure of global perceived stress, and the Nutrition Hassles Scale [32], a 48-item measure of 

general nutrition-related stress and hassles. In addition, we included a question about past use of 

HRT, and asked participants, "How often did you watch what you eat in a conscious effort to 

control your weight?" for 10-year periods from the teen years through to the 70's (seven 

questions). Possible responses to those questions were rarely, sometimes, usually, always, can't 

recall, and have not yet reached that age. At the end of each 24-hour urine collection, 

participants also completed the Daily Stress Inventory [33] (Appendix 11), a 58-item measure of 

the number and intensity of stressors experienced in the preceding 24 hours. 

2.2.4 Dietary analysis 

Participants completed two three-day food records (Appendix 12) separated by an 

interval of approximately three months. We developed the food record for this study and pilot-

tested it for clarity and ease of use with five postmenopausal women prior to using it (Appendix 

13). Each food record was completed for two weekdays and one weekend day. Participants 

were individually instructed by an investigator regarding how to complete the food record 

accurately while continuing to eat and drink according to their normal patterns. We provided 

measuring cups and spoons to enable participants to measure portions consumed (Appendix 14), 

and also presented various strategies (both verbally and in writing) to assist participants in 

quantifying portions in instances when direct measurement was not possible (e.g., the meal was 
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consumed in a restaurant). Participants were encouraged to include recipes in their food record, 

as appropriate, and were also asked to record all beverages, including water. Use of dietary 

supplements was also noted. 

Food record data were analyzed using Food Processor for Windows, version 8.1 

(database version June 2003, ESHA Research, Salem, Oregon). Canadian database items were 

used when their nutritional content would differ from equivalent items available in the United 

States. We averaged the six days for which food record data were collected to compute mean 

intakes of energy (kcal); carbohydrate, protein, fat, and alcohol (g and % of total energy); water 

(g); fiber (g); dietary calcium (mg); dietary vitamin D (IU); and caffeine (mg). 

2.2.5 24-hour urine collections 

Participants completed two 24-hour urine collections for the measurement of urinary 

Cortisol and creatinine excretion. Urine collections were completed on one of the days of each 

three-day food record, as participants continued with their normal routine (thus, the two urine 

collections were also separated by an interval of approximately three months). The exact dates 

on which the urine collections occurred were selected in advance by the participant. An 

investigator instructed each subject individually on the completion of the 24-hour urine 

collection, and written directions were also provided (Appendix 15). Upon awakening on the 

day of the collection, the first void of urine was discarded and the time was recorded. All urine 

subsequently passed in the 24-hour period (up to and including the first morning void on the 

following day) was collected in a wide-mouthed 1 - L measuring cup with handle and then 

transferred to a 3-L urine collection bottle without preservative. Participants had two 3-L 

collection bottles available for each collection. The urine was kept cool (in the refrigerator or 

equivalent) throughout the 24-hour collection period. When the collection was complete, it was 

immediately transferred by courier from the participant's home to the laboratory at Vancouver 
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General Hospital for analysis. Participants recorded the start and finish time of each collection 

and advised us verbally upon completing the collection if they had been unable to collect all 

urine passed during the collection period. A urine collection was judged to be complete if it 

lasted 23-25 hours and all voids had been collected during that time. 

Upon delivery to the laboratory, the total volume of the urine collection was measured. 

The complete collection was mixed well, centrifuged for five minutes at 580 g and 19 °C, and 

aliquots of 2-3 mL were taken for analyses. Urinary Cortisol excretion (nmol/day) was 

determined by competitive chemiluminescent immunoassay (Bayer ADVIA Centaur, Tarrytown, 

New York). The reference interval for Cortisol excretion in females by this method is 80-600 

nmol/day and the detection range is 5.5-2069 nmol/L. Creatinine excretion (mmol/day) was 

determined by a modification of the kinetic Jeffe reaction [34] on the RxL Dimension® clinical 

chemistry system (Dade Behring, Deerfield, Illinois). The C V for this method is 1.1% at a mean 

of 7.9 mmol/L of creatinine. The reference interval for creatinine excretion in females is 5-16 

mmol/day and the assay range is 1-17680 pmol/L. Quality control tests were run on the 

equipment daily. Cortisol excretion during the 24-hour period was expressed both absolutely 

and as a ratio to creatinine excretion. 

2.2.6 Anthropometry and body composition 

Height (cm) without shoes and at full inspiration with the subject's head in the Frankfort 

horizontal plane [35] was measured to the nearest 0.1 cm using a stadiometer (Seca model 214, 

Hamburg, Germany). Weight (kg) was measured in light indoor clothing without shoes to the 

nearest 0.5 kg using an electronic scale (Sunbeam Inc., Boca Raton, Florida). Waist 

circumference was measured at the narrowest point below the rib cage and above the umbilicus 

when viewed from the front, and hip circumference was measured at the widest point, both using 

an inflexible tape measure [35]. All measurements were made in triplicate and then averaged. If 
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one measurement differed from the others by more than 0.5 cm for height, 0.5 kg for weight, or 

1.0 cm for waist and hip circumference, a fourth measurement was made and the three most 

similar were used to calculate the average. From these data, we calculated BMI (kg/m2) and 

waist-to-hip ratio. 

Body composition, including % body fat, BMD, and BMC, was measured using dual 

energy x-ray absorptiometry (DXA; Lunar Prodigy, enCORE software, GE Healthcare, Madison, 

Wisconsin). Regional measurements of % body fat were also made for the arms, legs, and trunk. 

Additional B M D and B M C measurements were made at the lumbar spine (LI-4) and for both 

hips. Precision data show that repeat B M D measurements fall within ± 0.01 g/cm2 for the total 

body and LI-4 region, and within ± 0.012 g/cm2 for the mean proximal femora. Quality 

assurance and control tests were performed on the densitometer each day. In-house precision 

tests indicated that the C V between technicians was 0.82% to 1.55% for the lumbar spine, and 

0.62% to 0.76% for the hip. 

Confounding effects of vertebral collapse and other structural abnormalities affect 29-

40% of lumbar spine B M D measurements in postmenopausal women (artificially inflating B M D 

values without contributing to bone strength or reducing fracture risk) [36, 37]. Thus, we 

examined the T-score for each LI-4 vertebra to determine whether it deviated notably from 

adjacent LI-4 vertebrae. We excluded vertebrae with a T-score that was either >1 unit higher 

than adjacent vertebrae or > 0.6 units higher than the mean LI-4 T-score [37]. 

2.2.7 Statistical analysis 

Study variables were examined for normality prior to analyses and statistics were 

computed using untransformed data. Missing values were excluded from comparisons on a 

pairwise basis. Descriptive statistics were calculated and are presented as mean ± SD or as 

proportions. Univariate differences between groups (high versus low restraint) were compared 
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using two-tailed independent-samples t tests or chi square, as appropriate. Associations between 

continuous variables were examined using Pearson correlation coefficients or Spearman's rho. 

For group comparisons of urine variables, we conducted analyses on four subsets of the 

data. First, we examined total 24-hour Cortisol and creatinine excretion for all participants 

providing at least one complete urine collection (n = 74). Total values were calculated as 

follows: for participants who provided two complete collections (n = 46), the total value for each 

variable was defined as the mean of the two collections; for participants providing only one 

complete collection (n = 28), the total value was defined as the amount of each variable 

measured in that complete collection. We compared participants who provided two complete 

collections with those who provided one complete collection on key variables using two-tailed 

independent-samples t tests and found no significant differences. Thus, the primary analyses 

were conducted with this total data set. We also conducted secondary analyses of urine data 

using three data subsets: i) mean values from participants providing two complete 24-hour 

collections (n = 46), ii) data from all complete collections at time 1 (n = 64), and iii) data from 

all complete collections at time 2, approximately three months later (n = 56). 

We used multivariate analysis of covariance (MANCOVA), with weight loss effort 

(yes/no) as a covariate, to examine differences in urine variables (Cortisol, creatinine, 

Cortisol : creatinine ratio, and volume) for the total data set and for the subsets of complete 

collections at time 1 and time 2. We examined differences in urine variables for participants 

with two complete collections using a repeated-measures M A N C O V A with time of collection 

(first or second collection) as the within-participants factor and weight loss effort (yes/no) as a 

covariate. In addition, we performed a stepwise multiple linear regression analysis to examine 

predictors of urinary Cortisol excretion. Variables were entered into the regression if they were 

significantly associated with total Cortisol excretion in univariate correlations (all variables were 

examined for a possible association with Cortisol excretion). Interactions between restraint group 
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(high/low) and weight loss effort (yes/no) were examined using two-way analysis of variance 

(ANOVA) for both energy intake and total Cortisol excretion. We examined differences in body 

composition (% body fat, BMD, BMC) using univariate analyses of covariance (ANCOVA), 

with age, height, weight, and weight loss effort included as covariates. Women with one or more 

excluded lumbar vertebrae were excluded from the analysis of lumbar spine BMD or BMC, but 

were included in other body composition analyses. A Bonferroni adjustment was used to reduce 

the likelihood of Type I error with multiple comparisons. All statistical analyses were performed 

using the Statistical Package for the Social Sciences (SPSS), version 11.5 (SPSS Inc: Chicago, 

Illinois). Results were considered statistically significant at an overall P < 0.05. 

2.3 Results 

Seventy-eight women with high (n = 41) or low (n = 37) dietary restraint enrolled in the 

study. One woman in the low restraint group withdrew halfway through due to a personal health 

crisis. All other participants completed the entire study protocol (98.7% retention rate). 

Descriptive and anthropometric characteristics of the two groups are presented in Table 2.1. 

There were no significant differences between groups with respect to age; years since menopause 

(menopausal age); anthropometric measurements; current exercise (hours/week); ethnicity; or 

proportions reporting menstrual irregularity prior to menopause, use of hormone replacement 

therapy, or use of diuretic or antihypertensive medications. However, women in the high 

restraint group were more likely to have indicated that they were trying to lose weight. 

2.3.1 Current dietary attitudes and indices of stress 

Scores for cognitive dietary restraint, disinhibition, and hunger were assessed using the 

TFEQ prior to recruitment for this study and re-evaluated upon enrolment 4.1 ± 1.9 months later 

(range = 1 month - 10 months). Participants' scores on these measures remained largely 
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Table 2.1: Descriptive and anthropometric characteristics of 78 postmenopausal women with 
high or low dietary restraint 

High restraint 
(n = 41) 

Low restraint 
(n = 37) 

P 

Age (yr) 59.1 ±5.4 58.5 ± 4.9 0.60 

Menopausal age (yr) 7.1 ±5.6 7.5 ±5.2 0.72 

Height (cm) 162.6 ±7.3 163.9 ±7.5 0.44 

Weight (kg) 60.6 + 6.8 62.1 ± 6.4 0.33 

BMI (kg/m2) 22.9 ± 2.0 23.1 ± 2.3 0.64 

Waist circumference (cm) 77.4 ± 5.5 78.3 ± 7.2 0.52 

Hip circumference (cm) 98.3 ± 5.5 100.3 ±5.7 0.13 

Waist-to-hip ratio 0.79 ± 0.05 0.78 ±0.06 0.57 

Current exercise (hr/wk) 4.9 ± 3.1 4.1 ±3.2 0.25 

Ethnicity 
n (%) White 
n (%) Chinese 
n (%) Other 

33 (80.5%) 
5(12.2%) 
3 (7.3%) 

31 (83.8%) 
3(8.1%) 
3(8.1%) 0.84 

n (%) reporting irregular 
menstrual cycles prior to 
menopause 

8(19.5%) 6(16.2%) 0.71 

n (%) reporting past use 
of hormone replacement 
therapy 

8(19.5%) 14(37.8%) 0.07 

n (%) reporting use of 
anti-hypertensive 
medication 

v3 (7.3%) 1 (2.7%) 0.36 

n (%) trying to lose weight 19(46.3%) 8(21.6%) 0.03 

Notes: Data are presented as mean ± SD or n (proportion), as appropriate. Means were compared 
by two-tailed independent-samples t tests and proportions were compared using chi-square. 
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consistent, with test-retest values of 0.91 for cognitive dietary restraint, 0.91 for disinhibition, 

and 0.53 for hunger (all P < 0.0001). Fifty-seven women (73%) scored within two units of their 

original score for cognitive dietary restraint (Appendix 16). 

Table 2.2 displays scores for dietary restraint, disinhibition, hunger, flexible and rigid 

control of eating, and stress-related indices. Women in the high restraint group had higher scores 

for both rigid and flexible control of eating than women in the low restraint group; however, 

disinhibition and hunger scores did not differ between groups. Scores for overall perceived 

stress, daily stress for both 24-hour urine collection periods, and general nutrition-related stress 

were also similar for the two groups. Table 2.2 also shows the correlations of dietary and stress-

related variables with 24-hour urinary Cortisol excretion. Cognitive dietary restraint was the only 

variable that correlated significantly with urinary Cortisol excretion. 

2.3.2 Past efforts to control eating 

In order to estimate whether participants engaged in a restrained (or unrestrained) 

approach to eating in the past, we examined responses to questions regarding how often 

participants watched what they ate in a conscious effort to control their weight for 10-year 

periods from their teens through to their 70's (if applicable). Scores for each of the seven 

questions ranged from 1 (rarely) to 4 (always). High restraint participants were more likely to 

report a long-term tendency to restrain eating than low restraint participants, as was apparent in 

the higher mean score for that group (2.4 ± 0.8 versus 1.6 ± 0.5, t = -5.4, P < 0.0001). 

For each question, we used chi square to compare the proportion of women in the high 

and low restraint groups indicating they "usually" or "always" watched what they ate in an effort 

to control their weight (reflecting a restrained approach to eating) with the proportion indicating 

they did so "rarely" or "sometimes" (consistent with an unrestrained approach to eating). A 

greater proportion of women in the high restraint group indicated that they were more likely to 
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Table 2.2: A comparison of high and low restraint groups on scores for dietary attitudes and 
stress, and correlations between those scores and Cortisol excretion 

High restraint 
(n = 41) 

Low restraint 
(n = 37) 

Pfor 
difference3 

correlation with 
Cortisol excretionb 

Pfor 
correlation 

Dietary restraint 15.5 ±2.1 4.1 ± 2.3 <0.001 0.39 0.001 

Disinhibition 4.5 ±2.8 4.1 ±3.7 0.55 -0.11 0.34 

Hunger 2.9 ±2.3 2.6 ±2.0 0.48 -0.08 0.52 

Rigid Control 8.8 ±2.3 3.7 ±2.3 <0.001 0.18 0.15 

Flexible Control 4.7 ± 1.9 3.2 ± 2.1 0.004 0.05 0.68 

Perceived Stress 18.2 ±8.1 21.4 ±8.7 0.11 0.02 0.85 

Daily Stress 
time 1 c 

time 2 
40.2 ± 35.2 
33.0 ±31.6 

37.9 ± 28.0 
33.3 ± 35.6 

0.79 
0.97 

0.02 
0.04 

0.89 
0.76 

Nutrition Hassles 87.8 ±43.1 80.2 ± 36.2 0.41 -0.002 0.99 

Notes: Data are presented as mean ± SD. Missing values were excluded pairwise, thus the exact 
n in each group varied by comparison. Dietary restraint (scores range from 0—21), disinhibition 
(scores range from 0-16), and hunger (scores range from 0-14) were all assessed with the TFEQ 
[1]. Rigid and flexible control were measured using additional dietary restraint items [29]; 
scores for rigid control can range from 0-16 and those for flexible control can range from 0-12. 
Scores on the Perceived Stress Scale [31] can range from 0-56. Daily stress score is the sum of 
stressors score from the Daily Stress Inventory [33] completed for the 24-hour period of the first 
urine collection (time 1) and for the 24-hour period of the second urine collection (time 2). 
Nutrition hassles were assessed with the scale developed by Hatton et al [32]. 

a Means compared using two-tailed independent-samples t tests. 

b The total Cortisol value (n = 74) was used for all correlations with the exception of those for 
Daily Stress, in which case Cortisol excretion from complete collections at each time were 
correlated with the Daily Stress Inventory (DSI) sum score for the corresponding 24-hour period. 
Correlations were calculated using Pearson's correlation coefficients except for the correlation 
with dietary restraint, for which we used Spearman's rho. 

C A printing error resulted in the omission of items 39-58 from the DSI completed by 25 
participants at time 1. Scores for those 25 participants were excluded from the comparison 
between groups, and the correlation is for participants who completed the entire DSI and also 
provided a complete 24-hour urine collection at that time (n = 40). 
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watch what they ate in a conscious effort to control their weight "usually" or "always" during 

their teens (33% versus 8%, X2 = 6.7, P = 0.01), their 30's (44% versus 8%, X2 = 12.7, P < 

0.0001), their 40's (56% versus 8%, X2 = 20.2, P < 0.0001), their 50's (73% versus 11%, X2 = 

29.1, P < 0.0001), and their 60's (79% versus 14%,X2= 11.6, P = 0.001). The only time period 

for which a significant difference was not noted was the 20's (28% versus \6%,X2 = 1.4, P = 

0.23). Possible differences during the 70's could not be examined, because only two participants 

were aged > 70 years (both were in the high restraint group). 

2.3.3 Diet analysis 

Participants completed two three-day food records, separated by an interval of 3.3 ± 0.2 

months (range = 2.6 months - 4.2 months). Diet results are presented in Table 2.3 for 

participants who provided complete records for all six days. The high and low restraint groups 

had similar intakes of energy, carbohydrate, fat, alcohol, water, fiber, calcium, vitamin D, and 

caffeine. Women with high dietary restraint tended to consume a greater proportion of total 

energy from protein than those with low restraint. Of 76 participants with two complete food 

records, 58 (76%) took dietary supplements during both food records, four (5%) took 

supplements during one food record but not the other, and 15 (20%) did not take supplements. 

Women with high dietary restraint were more likely to take supplements than those with low 

restraint. 

Because women in the high restraint group were more likely to report trying to lose 

weight, a two-way A N O V A of energy intake by restraint group and weight loss effort was 

conducted. Results revealed no main effects of restraint group (F = 0.15, P = 0.70) or weight 

loss effort (F - 0.11, P = 0.74), but a significant restraint group-by-weight loss effort interaction 

(F = 6.0, P = 0.02), as illustrated in Figure 2.1. Within the high restraint group, women who 

reported trying to lose weight had higher energy intakes than those who were not trying to lose 
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Table 2.3: Dietary results from two three-day food records for postmenopausal women with high 
or low dietary restraint 

High restraint 
(n = 40) 

Low restraint 
(n = 36) 

P 

Energy (kcal) 1880 ±315 1921 ±359 0.85 

Carbohydrate 
g 238.1 ±52.0 239.6 ±57.1 0.97 
% kcal 49.6 ± 9.2 49.0 ± 8.1 0.86 

Protein 
g 79.8 ± 19.0 72.1 ± 16.3 0.18 
% kcal 16.5 ± 3.0 14.7 ± 2.5 0.02 

Fat 
g 67.8 ± 20.4 70.1 ± 18.9 0.79 
% kcal 31.3 ±6.9 31.8 ±5.5 0 :86 

Alcohol 
g 7.4 ±9.7 13.1 ± 15.0 0.12 
% kcal 2.7 ±3.5 4.5 ±4.9 0.16 

Water (g) 2975 ± 877 2687 ±814 0.25 

Fiber (g) 27.2 ± 9.5 24.3 ± 8.8 0.24 

Calcium (mg) 954± 314 865 ± 274 0.24 

Vitamin D (IU) 155±104 181 ±97 0.29 

Caffeine (mg) 161 ±141 181±124 0.69 

Sodium (mg) 2460 ± 942 2276 ± 642 0.42 

n (%) using dietary 38 (92.7%) 24 (66.7%) 0.004 
supplements 

Notes: Data are presented as mean ± SD, with the exception of the proportion of participants 
using dietary supplements. One subject from each group was excluded from these analyses 
because intake data were not provided for all six days of food records. Differences between^ 
restraint groups were examined using M A N C O V A with weight loss effort (yes/no) included as a 
covariate. The difference in the proportion of each group using supplements was evaluated using 
chi square. 



61 

Figure 2.1: The interaction of dietary restraint group and weight loss effort on mean six-day 
energy intake 

W e i g h t l o s s e f f o r t 

D i e t a r y res tra in t g r o u p : • • H i g h 

» • L o w 

Note: A statistical interaction between dietary restraint group and weight loss effort was detected 
for mean six-day energy intake (F — 6.0, P = 0.02). 
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weight (1977 ± 292 versus 1800 ± 3 1 7 kcal/day), while the converse occurred among women in 

the low restraint group (1740 ± 566 versus 1973 ± 267 kcal/day). 

2.3.4 24-hour urine collections 

Forty-six (59%) participants provided two complete 24-hour urine collections; 28 (36%) 

provided a complete urine collection at one time point but not the other, and four (5%) did not 

provide a complete collection at either time 1 or time 2 (two with high restraint and two with low 

restraint). Only data from complete urine collections were used in our analyses. A summary of 

results for all participants is presented in Table 2.4. We examined correlations between each 

variable at time 1 (the first 24-hour urine collection) and time 2 (the second 24-hour urine 

collection) using data from participants who provided two complete 24-hour collections; these 

are also reported in Table 2.4. Most variables were reasonably consistent over time, but the 

correlation between the amount of Cortisol excreted at time 1 and time 2 was not significant. 

Group differences in urine variables are presented in Table 2.5. The results were similar 

for all comparisons: women with high dietary restraint excreted more Cortisol than women with 

low dietary restraint. Dietary restraint group accounted for 4-13% of the variance in Cortisol 

excretion (as indicated by the values for eta squared in Table 2.5). Cortisol excretion expressed 

relative to creatinine was also higher in the high restraint group, as was urine volume. Urine 

volume was positively associated with Cortisol excretion (r = 0.33, P = 0.004) and also with 

mean water intake over six days (r = 0.78, P < 0.0001). Mean water intake tended to be higher 

in the high restraint group, although the difference was not statistically significant (Table 2.3). 

Given that women in the high restraint group were more likely to report trying to lose 

weight, we used a two-way A N O V A to examine differences in Cortisol excretion by restraint 

group and weight loss effort. This revealed a significant main effect of restraint group (F - 11.3, 
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Table 2.4: Cortisol, creatinine, Cortisol:creatinine ratio, and volume for complete urine 
collections at time 1 and time 2, and their correlation with each other 

Time 1 Time 2 Correlation P 
(n = 64) (n = 56) (n = 46) 

Cortisol (nmol/d) 232.5 ± 74.5 211.2 ± 72.6 0.17 0.25 

Creatinine (mmol/d) 9.0 ± 1.6 8.5 ±1.5 0.61 <0.0001 

Cortisohcreatinine ratio (nmol/mmol) 26.3 ±8.7 25.2 ± 8.3 0.32 0.03 

Volume (L) 2.3 ±0.9 2.3 ±0.9 0.79 <0.0001 

Notes: Data are presented as mean ± SD for all complete 24-hour urine collections. Correlations 
were calculated using data from all participants who provided a complete 24-hour urine 
collection at both time 1 and time 2 (n = 46). 
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Table 2.5: Urine results for postmenopausal women with high or low cognitive dietary restraint 

n High restraint n Low restraint Eta 

squared 

P 

Tota l v a l u e 3 

Cort isol (nmol ) 39 248.2 ± 6 1 . 7 35 204.3 ± 66.1 0.09 0.01 
Creat in ine (mmo l ) 8.9 ± 1.5 8.7 ± 1.2 0.01 0.36 
Cort isol :creatinine (nmo l /mmol ) 28.5 ± 7.6 23.7 ± 7.4 0.08 0.02 
V o l u m e (L) 2.4 ± 0.8 2.1 ± 0 . 8 0.06 0.04 

Both collections'* 

Cort isol (nmol ) 23 233.7 ± 11.1 23 195.9 ± 11.1 0.11 0.02 
Creat in ine (mmo l ) 8.8 ± 0.3 8.6 ± 0 . 3 0:00 0.67 
Cort isohcreat in ine (nmo l /mmo l ) 27.4 ± 1.3 22.9 ± 1.3 0.11 0.03 
V o l u m e (L) 2.6 ± 0 . 2 2.0 ± 0 . 2 0.13 0.02 

T i m e 1 3 

Cort isol (nmol ) 33 247.9 ± 73.3 31 216.2 ± 73.3 0.04 0.12 

Creat in ine (mmo l ) 9.0 ± 1.7 8.9 ± 1.6 0.01 0.48 
Cort isohcreat in ine (nmo l /mmol ) 28.2 ± 9.2 24.3 ± 7.8 0.03 0.16 
V o l u m e (L) 2.5 ± 0 . 8 1 2.1 ± 0 . 9 2 0.06 0.05 

T i m e 2 3 

Cort isol (nmol ) 29 237 .6 ± 70.9 27 182.9 ± 6 4 . 3 0.13 0.01 
Creat in ine ( m m o l ) 8.5 ± 1.5 8.4 ± 1.4 0.01 0.57 
Cort isohcreat in ine (nmo l /mmol ) 28.2 ± 7.9 22.0 ± 7.7 0.12 0.01 
V o l u m e (L) 2.5 ± 0 . 9 6 2.0 ± 0 . 8 1 0.08 0.04 

Notes: Data are presented as unadjusted means ± SD except for data reported for both collections 
which are unadjusted means ± SE (adjusted means were not greatly different). Values for eta 
squared indicate the proportion of variance in the dependent variables explained by dietary 
restraint group (high/low). Total values were defined as follows: for participants providing two 
complete collections (n = 46), the total value for each variable was the mean of the two 
collections; for participants providing only one complete collection (n = 28), the total value was 
the amount of each variable measured in that complete collection. 

a Group differences were compared with M A N C O V A with weight loss effort (yes/no) included 
as a covariate. 

b Group differences were compared with repeated-measures M A N C O V A with time (first urine 
collection or second urine collection) as a within-participants factor and weight loss effort 
(yes/no) included as a covariate. Data are estimated marginal means ± SE. There was a main 
effect of time (F=3.3,P- 0.02) and restraint group (F = 2.4, P = 0.06) but no time-by-group 
interaction. The effect of time was only significant for creatinine excretion (sample mean was 
8.9 at time 1 and 8.4 at time 2, F= 12.8, P = 0.001). 
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P = 0.001), no main effect of trying to lose weight (F= 0.03, P = 0.87), and a significant 

restraint group-by-weight loss effort interaction (F = 4.7, P = 0.03). This interaction is 

illustrated in Figure 2.2. Women with high restraint who were trying to lose weight had higher 

Cortisol excretion than those who were not (268.4 ± 70.8 nmol/day versus 230.9 ± 47.8 

nmol/day), whereas in the low restraint group, Cortisol excretion tended to be lower in women 

who reported trying to lose weight (179.3 ± 58.9 nmol/day versus 211.7 ± 67.3 nmol/day). 

Stepwise multiple linear regression analysis was performed to examine the contribution 

of restraint group to total Cortisol excretion, in the context of other explanatory variables. 

Variables available for entry into the regression model were dietary restraint group (0 = low 

restraint, 1 = high restraint) and those variables that showed significant associations with Cortisol 

excretion in univariate analyses: urine volume (r = 0.33, P = 0.004), mean total water intake (r = 

0.34, P = 0.003), energy intake (r = 0.24, P = 0.04), mean protein consumption (r = 0.23, P = 

0.05), and mean fiber consumption (r = 0.27, P = 0.02). No anthropometric or body composition 

variables were associated with Cortisol excretion and so were not included in the regression. As 

shown in Table 2.6, two variables predicted Cortisol excretion: mean total water intake and 

dietary restraint group (R = 0.193). Dietary restraint group accounted for approximately 7.6% 

of the variance in Cortisol excretion. These results were unchanged when the regression was run 

with weight loss effort (yes/no) also included as a possible predictor variable. 

2.3.5 Body composition 

Body composition (% body fat, B M C and BMD) was measured using D X A at the end of 

the study, 4.1 ± 0.7 months after enrollment (range = 3.3-5.7 months). Using pre-set criteria 

[37], we determined that 25 (32%) participants had T-scores for particular vertebrae that were 
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Figure 2.2: The interaction of dietary restraint group and weight loss effort on Cortisol excretion 

W e i g h t l o s s e f f o r t 

Dietary restraint group: • • High 
» • Low 

Note: A statistical interaction between dietary restraint group and weight loss effort was detected 
for mean Cortisol excretion (F = 4.7, P = 0.03). 
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Table 2.6: Multiple linear regression indicated two variables (mean total water intake and 
dietary restraint group) predicted total urinary Cortisol excretion 

Variable B SE 95% CI P f P R 2 R2 change 

Mean total water intake 0.023 0.009 0.006, 0.040 0.296 2.7 0.01 0.118 0.118 

Dietary restraint group 37.2 14.5 8.2, 66.2 0.279 2.6 0.01 0.193 0.076 

Notes: 73 participants were included in this regression (excluded is one subject with a complete 
urine collection who did not provide two complete food records). Variables which did not enter 
the regression were: mean urine volume, mean energy intake, mean protein intake, mean fiber 
intake. When the regression was also run with weight loss effort available for entry, it did not 
enter the regression equation. 
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sufficiently elevated to warrant their exclusion (13 in the high restraint group and 12 in the low 

restraint group). One vertebra was excluded for 19 participants (76% of cases) and two were 

excluded for six participants (24% of cases). Among the 25 affected scans, LI was excluded in 

four (16%) cases, L2 was excluded in four (16%) cases, L3 was excluded in 16 (64%) cases, and 

L4 was excluded in seven (28%) cases. Exclusion of these vertebrae resulted in a mean -0.36 ± 

0.18 change in lumbar spine T-score (range -0.8 - -0.1) for those participants. 

Body composition results are reported in Table 2.7. There was no significant difference 

between women with high restraint and those with low restraint with respect to % body fat, 

B M D or B M C (total body and regional measurements). We further examined B M D data by 

comparing the proportion of participants in each restraint group with a T-score < -1 [38] for 

each of the regions measured. There were no differences in the proportion of women in the high 

versus low restraint groups with low B M D (T-score < -1) for the total body (18% versus 33%, X2 

= 2.3, P = 0.18), mean dual hip (50% versus 47%, X2 = 0.06, P = 0.81), or lumbar spine (56% 

versus 56%, X2 = 0.002, P = 0.96). 

2.4 Discussion 

Our data support the hypothesis that high cognitive dietary restraint may be a source of 

chronic stress for generally healthy postmenopausal women. We found higher Cortisol excretion 

in postmenopausal women with high dietary restraint compared to those with low dietary 

restraint (whether expressed absolutely or as a ratio to creatinine excretion), thereby extending 

observations previously made only in young women [3, 15]. We determined that this difference 

was not explained by differences in perceived stress. In fact, regression analysis indicated that 

only two variables predicted Cortisol excretion: mean total water intake and dietary restraint 

group (with dietary restraint group accounting for approximately 7.6% of the variance). 
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Table 2.7: Total body and regional measurements of % body fat, B M C and B M D in 
postmenopausal women with high or low cognitive dietary restraint 

High restraint Low restraint 
(n = 41) (n = 36) 

% body fat 

total body 33 ± 7 33 ± 7 0.95 

arms 29 + 7 29 ± 8 0.68 

legs 35 ± 8 37 ± 7 0.63 

trunk 33 ± 8 34 ± 8 0.98 

BMC (g) 

total body 2227 ± 330 2232 + 295 0.45 

mean dual hip 28 ± 4 28 ± 3 0.97 

lumbar spine (L1 -4 f 54 + 7 57 ± 1 2 0.38 

BMD (g/cm2) 

total body 1.09 ± 0 . 0 7 1.07 ± 0 . 0 7 0.16 

mean dual hip 0.89 ± 0.09 0.89 + 0.10 0.93 

lumbar spine (L1-4) a 1.04 ± 0 . 1 2 1.06 ± 0 . 1 3 0.50 

Notes: Data are presented as unadjusted means ± SD. In measurements of total body and legs, 
two participants in the high restraint group were excluded because they had hip replacement 
surgery in the past. One participant in the low restraint group withdrew halfway through the 
study, thus body composition data were not available for her. Group differences were compared 
using a series of univariate A N C O V A , with age, height, weight, and weight loss effort (yes/no) 
included as covariates. Using the Bonferroni correction to adjust for multiple comparisons, each 
test would be considered significant at P < 0.005. 

a n = 52 (28 in the high restraint group and 24 in the low restraint group) because 24 participants 
with one or more lumbar vertebra excluded were not included in these comparisons. 
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The size of this effect is notable, both within the context of our study, and also within the larger 

context of significant inter- and intra-individual variation in Cortisol excretion [39]. 

We were surprised to find a relatively strong relationship between mean total water 

intake and Cortisol excretion (R = 0.118, P = 0.01). Although a previous report linked high fluid 

intake (5 L/day) and consequent high urine volume (3.8 ± 1.0 L/day) to elevated Cortisol 

excretion [40], other data did not support this relationship [41, 42]. It is possible that the effect 

of total water intake may be secondary to high dietary restraint. In an effort to limit energy 

intake, women with high dietary restraint may consume more fluids or foods with higher water 

content, and consequently have higher urine volumes. In our study, women in the high restraint 

group consumed -300 mL more fluid than those in the low restraint group (P = 0.25) and 

excreted roughly that much more urine (P = 0.04). 

Our results are consistent with past findings of higher Cortisol in 24-hour urine 

collections [3] and morning saliva samples [15] in young women with high dietary restraint. 

While two other studies reported no difference between women with high and low restraint in 

Cortisol in overnight serum samples [24] and morning saliva and 24-hour urine samples [25], 

both of those studies were likely underpowered to detect group differences in Cortisol. Pirke and 

colleagues [24] studied only nine participants with high and 13 participants with low dietary 

restraint (participants' restraint scores were not specified). Furthermore, the overnight protocol 

would have been unlikely to detect differences associated with the stress of dietary restraint. 

While Beiseigel and Nickols-Richardson [25] had larger groups (31 participants with high and 

34 with low dietary restraint), their groups were based on a median split of restraint scores 

(median score = 9), and powered only to detect a significant difference in dietary restraint. 

Although their analysis of a subset of 21 participants with "very high" and 20 participants with 

"very low" dietary restraint (scores in the upper and lower 30% of scores, respectively) also 

failed to show a difference in Cortisol excretion between groups, it is likely that a larger sample 
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would have been required to detect differences. 

While our results supported our primary hypothesis that high cognitive dietary restraint 

would be associated with higher urinary Cortisol excretion, we did not find the hypothesized 

negative effects in bone. In young women, cognitive dietary restraint has been directly linked to 

reduced B M C [21-23] and also to mechanisms which could indirectly affect bone, including 

menstrual cycle disturbances [16-18, 43, 44]. We speculated that since postmenopausal women 

with high cognitive dietary restraint may have experienced these effects for many years, 

consequences for bone might be evident. However, we found no differences in B M C or B M D 

between restraint groups. What could account for the lack of effect in bone, given the 

confirmation of group differences in Cortisol excretion? 

First, with cross-sectional data, we cannot confirm how long participants have had high 

(or low) levels of dietary restraint. If participants only recently adopted a restrained (or 

unrestrained) approach to eating, consequences for bone might not yet be apparent. However, 

degree of dietary restraint appears to have been reasonably consistent among these women, given 

the high test-retest value for dietary restraint (r = 0.91 after 4.1 ± 1.9 months) and the 

observation that participants with high restraint reported being more likely to watch what they 

ate in order to control their weight during their teens, and from their 30s onward. Second, data 

do not currently exist to confirm that associations between dietary restraint and increased Cortisol 

persist in the long-term. Although we found a difference between the high and low restraint 

groups for both urine collections (separated by an interval of three months), this difference may 

not persist over the course of years. The HPA axis response to a particular stressor can become 

habituated over time [45]. Yet our data suggest that habituation to the stress of cognitive dietary 

restraint does not occur, since we found higher Cortisol excretion in participants with high dietary 

restraint despite the suggestion that their restraint level appears to have been high for many 

years. Perhaps women do not habituate to subtle unrecognized stressors such as cognitive 
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dietary restraint, as they would to other overtly identifiable sources of stress. Third, it is 

important to note that we did not design this study to have sufficient statistical power to detect 

differences in bone, particularly in the early postmenopausal stage when bone mass is being lost 

relatively rapidly. This was also the case for a previous report of similar body composition in 

postmenopausal women with high versus low dietary restraint [26]. Many more participants 

would.have been required to make conclusions regarding effects in bone (or the lack thereof) 

with confidence. 

Whether cognitive dietary restraint is associated with actual dietary restriction is a matter 

of debate [46]. Some previous studies have shown that women with high dietary restraint report 

consuming less energy [47, 48], whereas others do not [43]. Our high and low dietary restraint 

groups did not differ in their mean six-day energy intake. The realistic estimates of energy 

intake obtained in our study suggest they were good approximations of typical intake. The mean 

energy intake for the total sample was 1899 ± 335 kcal/day, which compares favourably to mean 

estimated daily requirements of 1740 kcal for a sedentary lifestyle, and 1956 kcal for a low 

active lifestyle [49]. The similar energy intakes for the two groups, combined with their similar 

body weight, body composition, and physical activity levels, suggest that differential 

underreporting did not occur. 

With our finding of higher Cortisol excretion in women with high cognitive dietary 

restraint, our investigation adds to our understanding of how dietary attitudes and perceptions 

may be associated with differences in physiology. Our results, combined with those from studies 

of young women, suggest that cognitive dietary restraint is a relatively consistent - and mildly 

stressful - characteristic at all life stages. However, in the absence of longitudinal studies, we 

can only make speculations based on cross-sectional data from different age groups. Prospective 

investigations are warranted to confirm observed differences in HPA activity and to further 

explore possible implications for bone health. 
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CHAPTER 3 

SELF-REPORTED LIFETIME PHYSICAL ACTIVITY AND CURRENT BONE 
MINERAL DENSITY IN POSTMENOPAUSAL WOMEN 

A version of this chapter has been accepted for publication: 
Rideout CA, McKay HA, Barr SI. Self-reported lifetime physical activity and bone mineral 
density in healthy postmenopausal women: the importance of teenage activity. Calcif Tissue Int 
2006; in press. Date of acceptance: May 2006. Reproduced with kind permission of Springer 
Science and Business Media. 
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3.1 Introduction 

Osteoporosis and associated fractures are significant health concerns, affecting an 

estimated one in four women over the age of 50 years and adding billions of dollars to health 

care expenditures annually [1,2]. The personal burden associated with osteoporotic fracture is 

also high. Fractures can be associated with significant disability, with hip fracture being the 

most debilitating [3]. Low areal bone mineral density (BMD) is an important predictor of 

fracture risk, and the accelerated bone loss that occurs in the years following menopause 

contributes to higher rates of osteoporosis and fracture in postmenopausal women. Thus, it is not 

surprising that a range of strategic interventions (including pharmaceutical, exercise, and dietary 

approaches) have focused on reducing bone loss after menopause. However, given that one's 

risk for osteoporosis is determined by a lifetime of protective and damaging factors, it is 

appropriate to examine the influence of these variables at other life stages as well. A particularly 

important time for bone mineral accrual is adolescence, when rapid bone accretion contributes to 

the attainment of peak bone mass at clinically relevant sites such as the lumbar spine and hip [4, 

5]. 

Peak bone mass is hypothesized to be an important contributor to B M D following 

menopause, when risk for osteoporosis increases dramatically. In fact, it is projected that for 

every 10% increase in peak BMD, osteoporosis could be delayed by approximately 13 years [6]. 

Although roughly 60-80% of variation in bone mass is estimated to be under genetic control [7, 

8], modifiable factors such as weight-bearing physical activity (WBPA) also make significant 

contributions [9]. Relatively short-term intervention studies have demonstrated that WBPA can 

positively affect bone in both youth and young adulthood [10-12]. Observational studies have 

also shown benefits of WBPA on bone development in youth by comparing bone parameters in 

young athletes and normally active controls, both during the period of activity [13-19] and many 

years later [20-22]. But of greater relevance to the general population is whether moderate levels 
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of leisure activity may also have positive effects on bone and, if so, whether benefits of early 

activity are sustained in later adulthood. 

There is some evidence to suggest lasting benefits of activity during youth [23-25]. 

However, research on lifetime physical activity and bone is often limited by relatively crude 

estimates of physical activity [26], small samples of postmenopausal women [27], measurement 

of peripheral bone sites using technology which is less precise than dual energy x-ray 

absorptiometry (DXA) [25, 28], or examination of a composite index of lifetime activity rather 

than activity undertaken during discrete age periods [24, 26, 27]. Further, data for bone mineral 

content (BMC) and/or bone area typically have not been reported [23-26]. Thus, additional 

research is required to clarify the relationship between moderate lifetime activity and bone in 

postmenopausal women. 

We undertook this cross-sectional retrospective observational study to examine the 

association of lifetime physical activity with current BMD at the lumbar spine and both proximal 

femora in postmenopausal women. We address two questions. First, do aspects of lifetime 

physical activity predict current lumbar spine and proximal femora B M D in a sample of 

generally healthy postmenopausal women? And second, are there lasting benefits for 

postmenopausal B M D among women who undertake more WBPA during the teen years, when 

peak bone mass is being established? Our study aimed to extend past research by focusing on 

postmenopausal women (an age and gender group at increased risk for osteoporosis); examining 

associations with BMD, BMC, and bone area; and assessing differences in the prevalence of low 

B M D (osteopenia and osteoporosis) with respect to teenage WBPA. 

3.2 Methods 

3.2.1 Participants 

We recruited 78 postmenopausal women volunteers from among 1071 respondents to a 
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mail-administered survey of dietary attitudes and body image (Appendix 6). Survey 

respondents indicated whether they would like to be contacted for possible participation in 

further studies of dietary attitudes, stress [29], and bone health (Appendix 7). Respondents were 

eligible to participate in the current investigation if they were aged 45-75 years, postmenopausal 

(> 1 year since last menses), and had a body mass index (BMI; calculated from self-reported 

height and weight) between 18.5 and 25.9 kg/m2. Potential participants were excluded if they 

were using medications that could affect bone metabolism (e.g., steroid drugs, bisphosphonates); 

if they had previously been diagnosed with an endocrine disorder, osteoporosis or an eating 

disorder; if they had experienced surgical menopause (with oophorectomy); or if they were 

currently using hormone replacement therapy. Participants in this study differed from each other 

with respect to aspects of eating attitudes which were not found to be associated with BMD [29]. 

Ethical approval of the study protocol was obtained from the Clinical Research Ethics Board at 

The University of British Columbia (Appendix 2), and all participants provided written 

informed consent to participate (Appendix 3). 

3.2.2 Assessment of historical leisure physical activity 

An investigator administered the Historical Leisure Activity Questionnaire (HLAQ) [30] 

during a personal interview with each participant (Appendix 17). This questionnaire is based on 

those originally reported by Kriska and colleagues [25, 31] and examines time spent in a variety 

of leisure physical activities from the age of 12 years to the present. The HLAQ is a reliable 

measure of lifetime physical activity, with test-retest correlations of activity (excluding walking) 

among postmenopausal women who completed the assessment three months apart ranging from 

0.69 for the earliest time period to 0.85 for the most recent [25]. While validity data specific to 

the HLAQ are not available, it has been shown that postmenopausal women can estimate their 

leisure physical activity reasonably accurately over long time periods using a similar tool [32]. 
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Each participant was read the list o f 39 activities included in the H L A Q (Appendix 17) 

and asked to identify those in which she had participated a minimum of 10 times since the age o f 

12 years. Participants were also asked to specify any additional activities that were relevant for 

them, including occupational activities with a notable labor component. For each activity 

identified by a particular participant, she was prompted to estimate the amount o f time she had 

engaged in that activity during four age periods: teens (12-18 years), early adulthood (19-34 

years), mid-adulthood (35-49 years), and later adulthood (>50 years, i f applicable). We used a 

visual aid illustrating the number of years in each period to assist participants in their 

estimations, and calculated average weekly participation for each activity during each time 

period using the equation provided [30], with one modification. In the numerator of the 

equation, we changed the value for the number of weeks per month from 4 to 4 Vs so that the 

number of weeks in the numerator of the equation would match that in the denominator. (As 

written, the equation provided with the H L A Q systematically underestimates participants' 

reports of time spent in activity by roughly 8% because the numerator includes a total o f only 48 

weeks per year whereas the denominator includes 52 weeks per year; Appendix 17). 

From these data, we calculated (i) time spent in all leisure physical activity, and (ii) time 

spent in W B P A , for each of the four discrete age periods as well as a weighted lifetime (age 12 

years - present) period. W B P A included all but the following six activities from the H L A Q : 

bicycling, swimming, canoeing, fishing, scuba diving, and horseback riding. Because accuracy 

o f recall for time spent walking in the past tends to be low [33], and H L A Q activity estimates are 

most reliable when time spent walking is not included [25, 31], we conducted our primary 

analyses using the data set excluding estimates o f time spent walking. 

3.2.3 Bone parameters 

2 2 

W e measured B M D (g/cm ), B M C (g) and bone area (cm ) at the posterior-anterior 
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lumbar spine (LI-4) and both proximal femora using D X A (Lunar Prodigy, enCORE software, 

GE Healthcare, Madison, Wisconsin). The mean proximal femora value was used in our 

analyses. Total body non-bone lean tissue mass (g) was determined from a total body D X A 

scan. Each day, quality assurance tests using a spine phantom scan were conducted and 

densitometer calibration was performed. Manufacturer's data indicate that repeat B M D 

measurements fall within ± 0.01 g/cm2 for LI-4, and within ± 0.012 g/cm2 for the proximal 

femora. In-house precision tests have shown that the coefficients of variation for B M D 

measurements ranged from 0.82% to 1.55% for the lumbar spine, and from 0.62% to 0.76% for 

the proximal femur. 

Because confounding effects of vertebral collapse and other structural abnormalities may 

affect 29-40% of lumbar spine BMD measurements in postmenopausal women (artificially 

inflating BMD values without contributing to bone strength or reducing fracture risk) [34, 35], 

we examined the T-score for each LI-4 vertebra to determine whether it deviated notably from 

adjacent vertebrae within the region of interest. We excluded vertebrae with a T-score that was 
r 

either >1 unit higher than adjacent vertebrae or >0.6 units higher than the mean LI-4 T-score 

[35]. For participants with one or more vertebrae excluded, adjusted mean LI-4 B M D and T-

score values were recalculated from the remaining vertebrae (each vertebra was weighted 

according to its relative contribution to the total LI-4 area). Analyses of lumbar spine B M C and 

bone area did not include participants who had one or more vertebrae excluded. In order to 

determine whether the classification of participants as having normal or low B M D at the lumbar 

spine according to these criteria matched that which would have been obtained by clinical 

evaluation of the D X A scans, each affected scan was reviewed by a radiologist. 

3.2.4 Dietary intake 

Participants completed two three-day food records (each two weekdays and one weekend 
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day; Appendix 12). Food records were completed approximately three months apart (range: 

2.6-4.2 months). This provided a more representative estimation of typical intake than could 

have been obtained through one food record by increasing the number of days recorded and 

reducing the likelihood of participant fatigue. An investigator provided each individual with 

standardized instruction on how to complete the food record, and participants were asked to eat 

and drink according to their normal patterns. We provided measuring cups and spoons to enable 

participants to measure portions consumed, and also presented various strategies (verbally and in 

writing) to assist participants in quantifying portions when direct measurement was not possible. 

Food record data were analyzed using Food Processor for Windows, version 8.1 (database 

version June 2003, ESHA Research, Salem, Oregon), and Canadian database items were used as 

appropriate. We averaged the six days for which food record data were collected to compute 

mean daily intakes of energy (kcal), protein (g), carbohydrate (g), fat (g), alcohol (g), caffeine 

(mg), and dietary and supplemental calcium (mg) and vitamin D (IU). 

3.2.5 Anthropometry 

Participants had height (cm) and weight (kg) measured while wearing light indoor 

clothing without shoes. Height was measured to the nearest 0.1 cm at full inspiration using a 

stadiometer (Seca model 214, Hamburg, Germany). Weight was measured to the nearest 0.5 kg 

using an electronic scale (Sunbeam Inc., Boca Raton, Florida). Measurements were made in 

triplicate and then averaged. If one measurement differed from the others by more than 0.5 cm 

for height or 0.5 kg for weight, a fourth measurement was made, and the three most similar were 

used to calculate the average. From these data, we calculated BMI (kg/m ). 

3.2.6 Lifestyle and demographic characteristics 

Participants completed questionnaires with questions about lifestyle and demographic 
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variables (Appendix 6). Questions addressed current exercise (hours/week), past use of 

hormone replacement therapy (yes/no), ethnicity (11 categories from the most recent census 

classification collapsed into three categories for analysis: White, Chinese, and other), education 

level (< secondary school, university/college, postgraduate), and annual income range 

(<$35,000, $35,000-$50,000, >$50,000). Age at menopause was also reported, from which we 

calculated menopausal age (number of years since last menses). 

3.2.7 Statistical analysis 

Data coding and entry were verified and all variables were examined for normality using 

the^Kolmogorov-Smirnov test. Continuous variables were examined for possible outliers 

(defined as values falling > 3.5 SD from the mean) and, if present, these were excluded. 

Descriptive statistics were calculated and are presented as mean ± SD for all normally distributed 

variables, and as median and interquartile range for those that were not normally distributed. 

Given the nature of the data set (most notably, physical activity estimates of 0 hours/week for 

particular participants during some time periods), transformations of activity variables to achieve 

normality resulted in a substantial loss of data. Thus, all analyses were conducted using 

untransformed (raw) data. Missing values were rare (approximately 1% of total) and appeared 

random; these were excluded from all analyses on a pairwise basis. 

Differences in estimates of physical activity for the four age periods were examined using 

a Friedman one-way analysis of variance (ANOVA). To determine if particular age periods 

differed significantly from each other we used the Wilcoxon signed-rank test (with a Bonferroni 

adjustment for multiple tests). Consistency of participants' activity estimates across the four age 

periods was examined using intraclass correlation coefficients. Variables associated with current 

B M D were examined using Pearson's correlation coefficients or Spearman's rho. Given that 

these analyses were primarily aimed at identifying variables to include in the multiple regression 



85 

analyses, no adjustment in .P-value was made for multiple comparisons. Independent predictors 

of current lumbar spine and proximal femora B M D for the whole sample were examined using 

stepwise multiple linear regression models. Variables available for entry included: menopausal 

age, total body non-bone lean tissue mass, and any variable (activity, dietary, anthropometric, 

demographic) showing an association with BMD at the particular site. For each step in the 

multiple regressions, the criterion for a variable to enter the regression equation was P < 0.05 and 

the criterion for its exclusion in subsequent steps was P > 0.10. Because the teenage years are a 

critical time for bone mass accrual and variation in peak bone mass could affect postmenopausal 

osteoporosis risk [6], we also created high and low teen WBPA groups (by median split of 

WBPA excluding walking reported for the 12-18 year period) and compared these groups with ' 

respect to lumbar spine and proximal femora BMD, B M C , bone area, and T-scores. This was 

done using analysis of covariance (ANCOVA) with four covariates: mean adult (age 19 years -

present) physical activity, mean adult WBPA, menopausal age, and total body non-bone lean 

tissue mass. Other differences between high and low teen WBPA groups were examined using 

two-tailed independent-samples t tests, Mann-Whitney U tests, or chi square, as appropriate. All 

statistics were computed using the Statistical Package for the Social Sciences, version 11.5 

(SPSS Inc: Chicago, Illinois) and results were considered statistically significant at P < 0.05. 

3.3 Results 

3.3.1 Participant characteristics 

Characteristics of the total sample are reported in Table 3.1, along with a comparison of 

the high and low teen WBPA groups. The sample was predominantly White and well educated. 

Participants in the high teen WBPA group did not differ significantly from those in the low teen 

WBPA group with respect to age, height, weight, or BMI. Lifestyle variables were also similar 

between the groups, with the exception of current exercise, which was higher in the high teen 
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Table 3.1: Anthropometric, demographic, and lifestyle characteristics of 78 postmenopausal 
women who completed an assessment of historical leisure physical activity, and a comparison of 
high and low teen WBPA groups 

Total sample 
(n = 78) 

High teen WBPA 
(n = 39) 

Low teen WBPA 
(n = 39) . 

P 

Age (years) 59.2 ± 5.2 58.4 ± 5.9 59.9 ± 4.3 0.21 

Menopausal age (years) 5.9 (3.2-9.8) 5.5(2.4-9.0) 6.8(3.7-10.2) 0.54 

Height (cm) 163.2 ±7.4 164.4 ±7.7 162.0 ±6.9 0.15 

Weight (kg) 61.3 ±6.6 61.9 ±6.8 60.7 ± 6.4 0.41 

BMI (kg/m2) 23.0 ± 2.2 22.9 ±2.1 23.1 ± 2.2 0.66 

Ethnicity 
White 
Chinese 
Other 

64 (82%) 
8(10%) 
6 (8%) 

32 (82%) 
5(13%) 
2 (5%) 

32 (82%) 
3 (8%) 

4(10%) 0.56 

Education 
^ Secondary school 
University/college 
Postgraduate 

25 (32%) 
39 (50%) 
14(18%) 

13(33%) 
21 (54%) 
5(13%) 

12(31%) 
18(46%) 
9 (23%) 0.49 

Annual income 
<$35,000 
$35,000 - $50,000 
>$50,000 

16(21%) 
14(18%) 
46 (61%) 

6(15%) 
10(26%) 
23 (59%) 

10(27%) 
4(11%) 
23 (62%) 0.17 

Past use HRT 22 (28%) 11 (28%) 11 (28%) 1.00 

Exercise (hours/week) 4.0 (2.9-6.0) 5.0(3.0-7.0) 3.0(1.5-5.5) 0.03 

Notes: Data are expressed as mean ± SD or median (interquartile range) for continuous variables, 
and as n (%) for categorical variables. Total percentages for each group may not equal 100 due 
to rounding. F-values are for differences between high and low teen WBPA groups, examined 
using two-tailed independent-samples t tests, Mann-Whitney U tests, or chi square, as 
appropriate. Menopausal age refers to the number of years passed since the last menstrual cycle. 
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WBPA group. Groups did not differ with respect to dietary variables, as shown in Table 3.2. 

The majority of participants consumed supplemental calcium (59 women, 76%) and vitamin D 

(58 women, 74%). 

3.3.2 Historical leisure physical activity 

Table 3.3 shows the number of different activities reported for each of the age periods, 

and summarizes time spent in total physical activity and WBPA for each period. The number of 

different activities reported for each age period was similar. Participants reported spending the 

most time engaged in physical activity during their teens (12-18 years) and later adulthood (>50 

years), and the least amount of time during early adulthood (19-34 years). Time spent in WBPA 

peaked after age 50 years. Intraclass correlation coefficients for activity measures across the 

four age periods were 0.75 (95% CI: 0.65, 0.83) for time spent in physical activity and 0.73 (95% 

CI: 0.61, 0.82) for WBPA, showing consistency of activity estimates for individual participants. 

Patterns of lifetime physical activity differed between the high and low teen WBPA 

groups, with the high teen WBPA group also reporting more WBPA in subsequent life periods, 

as illustrated in Figure 3.1. The difference between high and low WBPA groups was significant 

for the first three age periods as assessed by Mann-Whitney (/tests (12-18 years: 4.6 hours 

versus 0.7 hours, P <0.0001; 19-34 years: 2.3 hours versus 0.9 hours, P = 0.02; 35-49 years: 4.4 

hours versus 1.5 hours, P = 0.002) and approached significance for the >50 age period (5.8 hours 

versus 3.3 hours, P = 0.06). 

The most common activities reported throughout life were walking (reported by 95% of 

subjects), bicycling (90%), gardening/yardwork (86%), and swimming (76%). Although 

walking was a commonly reported activity, primary analyses did not include it in order to 

improve reliability of overall activity estimates. Other commonly reported WBPAs were hiking 
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Table 3.2: Dietary characteristics of 78 postmenopausal women who completed an assessment 
of historical leisure physical activity, and a comparison of high and low teen WBPA groups 

Total sample 
(n = 78) 

High teen WBPA 
(n = 39) 

Low teen WBPA 
(n = 39) 

P 

Energy intake (kcal/d) 1900 ±335 1913 ±343 1886 ±330 0.73 

Protein (g/d) 
c 

76.2 ± 18.1 79.9 ± 20.0 72.4 ± 15.4 0.07 

Carbohydrate (g/d) 238.8 ± 54.1 232.8 ± 53.3 244.7 ± 54.9 0.34 

Fat (g/d) 68.9 ± 19.6 69.1 ± 19.5 68.7 ± 20.0 0.92 

Alcohol (g/d) 6.0 (0.03-17.5) 7.7(0.2-21.5) 2.9 (0.1 - 10.8) 0.24 

Caffeine (mg/d) 136 (64-269) 120 (60-271) 161 (66-274) 0.59 

Calcium (mg/d) 
From food 
From supplements 

1463 ±691 
912 ±297 

500 (106-811) 

1544 ± 808 
941 ± 326 

492(109-841) 

1382 ±548 
882 ±267 

517(0-788) 

0.31 
0.39 
0.76 

Vitamin D (lU/d) 
From food 
From supplements 

573 ± 395 
165 (89-212) 
344 (94 - 627) 

589 ± 406 
165 (91 -214) 

344(131 -615) 

558 ± 388 
167(82-206) 
367 (0 - 674) 

0.73 
0.98 
0.77 

Notes: Data are expressed as mean ± SD or median (interquartile range) for continuous variables, 
and as n (%) for categorical variables. Total percentages for each group may not equal 100 due 
to rounding. P-values are for differences between high and low teen WBPA groups, examined 
using two-tailed independent-samples t tests or Mann-Whitney U tests, as appropriate. 
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Table 3.3: Number of different physical activities, and estimates of time spent in physical 
activity reported for age 12 years - present 

Age Period Number of activities Time spent in physical 
activity (hr/wk) 

Time spent in 
WBPA (hr/wk) 

1 2 - 1 8 years 6 (4 - 8) 5.1 (1.8-8.5)1'2 2.05.(0.7-4.9) 1 ' 2 

1 9 - 3 4 years 5 ( 3 - 8 ) 2.3(0.8-5.2) 3 1.4 (0.6-4.6) 1 

35 - 49 years 6 (4 - 8) 3.8(1.7-7.6) 1 3.0(1.2-6.9) 2 

> 50 years a 6.5 ( 4 - 8 ) 5.3 (2.5 - 8.9)2 3.6(1.6-7.3) 3 

12 years - present 15(10-18) 4.1 (2.6-6.7) 3.0(1.4-5.6) 

Notes: Data are presented as median (interquartile range). With the exception of number of 
activities, all estimates exclude time reported walking. For each column, differences in physical 
activity estimates for the four discrete age periods (determined by Wilcoxon signed-rank test) are 
indicated by different numerical superscripts. 

a n = 76 (two participant were aged < 50 years). 
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Figure 3.1: Median time reported in WBPA for high and low teen WBPA groups across four age 
periods 

12-18 years 19-34 years 35 - 49 years 

A g e p e r i o d 

50+ years 

Notes: This figure illustrates the median time reported in WBPA in each of four age periods by 
the high teen WBPA group (dashed line) and the low teen WBPA group (solid line). The high 
teen WBPA group consistently reported engaging in more WBPA than the low teen WBPA 
group. Differences were significant for the first three age periods (indicated by asterisks) and 
approached significance for the >50 years period (P = 0.06). 
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(62%), aerobic dance/step aerobics (62%), jogging (60%), strength/weight training (59%), and 

dancing (58%). The WBPAs most commonly reported for the teen period (age 12-18 years) in 

particular were walking (54%), skating (49%), and basketball (41%). The least commonly 

reported activities throughout all age periods were hunting (0%), rock climbing (1%), martial 

arts (4%) and scuba (4%). Twenty-two subjects reported activities in addition to those listed in 

the H L A Q . The most common additional activities were pilates (8%) and field hockey (6%). 

3.3.3 Bone densitometry results for the total sample and teen WBPA groups ' 

One participant withdrew from the study prior to having her body composition assessed 

due to a personal health crisis unrelated to bone health. Therefore, analyses of bone data 

included 77 (98.7%) women. Using pre-set criteria [35], we determined that 25 (32%) 

participants (12 in the low teen WBPA group and 13 in the high WBPA group) had T-scores for 

individual vertebrae that were sufficiently elevated to warrant the exclusion of those vertebrae 

from those participants' lumbar spine bone estimates. One vertebra was excluded for 19 

participants and two were excluded for six participants. Among the 25 affected scans, LI was 

excluded in four cases, L2 was excluded in four cases, L3 was excluded in 16 cases, and L4 was 

excluded in seven cases. After exclusion of affected vertebrae, LI-4 B M D and T-score values 

were re-calculated as weighted averages of remaining vertebrae for those participants. Prior to 

the exclusion of vertebrae, mean lumbar spine B M D for these participants (n=25) was 1.072 ± 

0.142 g/cm2 (range: 0.847 - 1.483 g/cm2) and mean lumbar spine T-score was -0.91 ± 1 . 1 8 

(range: -2.8 - 2.5). After vertebrae were excluded and values were recalculated, there was a 

mean change of -0.044 ± 0.027 g/cm2 in lumbar spine BMD (range: -0.11 to -0.001 g/cm2) for 

these participants and a mean change of-0.36 ± 0.18 in lumbar spine T-score (range -0.8 to -0.1). 

Table 3.4 displays mean values for lumbar spine and mean proximal femora BMD, 

B M C , area, and T-score, as well as the estimated differences between the high and low teen 
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Table 3.4: Lumbar spine and proximal femora bone measurements for the total sample and a 
comparison of high and low teen WBPA groups 

Entire 
Sample 
(n = 77) a 

High teen 
WBPA 
(n = 39) 

Low teen 
WBPA 
(n = 38) 

P Estimated difference 
(95% Cl)b 

Lumbar spine (L1-4) c 

BMD (g/cm2) 1.044 ± 0 . 1 2 8 1.083 ± 0 . 1 3 2 1.002 ± 0 . 1 1 2 0.004 0.091 (0.030, 0.152) 

BMC (g) 55.6 ± 9 . 5 58.6 ± 8.3 52.5 ± 9 . 8 0.01 7.0(1.6, 12.2) 

Area (cm2) 52.8 ± 5.2 53.9 ± 3.5 51.6 ± 6 . 5 0.06 2.6 (-0.2, 5.4) 

T-score -1.13 ± 1.06 -0.81 ± 1 . 0 9 -1.48 ± 0.93" 0.004 0.75(0.24, 1.26) 

n (%) with low BMDd 43 (56%) 17(44%) 26 (68%) 0.02 

Mean proximal femora6 

BMD (g/cm2) 0.892 ± 0.094 0.918 ± 0 . 0 8 5 0.865 ± 0.095 0.04 0.049 (0.003, 0.095) 

BMC (g) 28.1 ± 3.5 29.0 ± 3.5 27.1 ± 3.2 0.09 1.2 (-0.2, 2.7) 

Area (cm2) 31.5 ± 2.4 31.6 ± 2 . 5 31.4 ± 2 . 4 0.44 -0.3 (-1.1, 0.5) 

T-score -0.90 ± 0.78 -0.68 ± 0.72 -1.12 ± 0 . 7 9 0.04 0.41 (0.03, 0.80) 

n (%) with low BMDd 38 (49%) 14(36%) 24 (63%) 0.02 

Notes: Data are presented as unadjusted means ± SD (covariate-adjusted means were not 
substantially different). Differences in continuous variables were compared by A N C O V A , with 
menopausal age, total body non-bone lean tissue mass, and adult physical activity and adult 
WBPA as covariates. Differences in proportions were examined with chi square. 

a One participant withdrew from the study prior to bone measurements. 

b Estimated differences are for high teen WBPA - low teen WBPA and were calculated using 
covariate-adjusted means. 

c For 25 participants with one or more lumbar spine vertebrae excluded, the adjusted mean LI-4 
B M D and T-score values are used. Those 25 participants were excluded from the comparison of 
lumbar spine B M C and area. 

d T-scores < -1. 

e Excludes one participant with hip replacement. 
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WBPA groups for each of those parameters. The high teen WBPA group had higher lumbar 

spine and mean proximal femora B M D and T-scores than the low teen WBPA group, even when 

controlling for differences in physical activity during other life stages. Lumbar spine B M C was 

also significantly higher among those who had engaged in more WBPA in the teen years. 

Differences in lumbar spine bone area and mean proximal femora B M C approached statistical 

significance; however, the difference in mean proximal femora area between the groups was 

negligible. 

Using World Health Organization criteria [36] to classify participants with low BMD (T-

score < -1), roughly half the sample had low BMD; 43 (56%) had low BMD at the lumbar spine 

(based on T-scores calculated after removal of particular vertebrae) and 38 (49%) had low B M D 

at the proximal femora. The number of participants classified as having low lumbar spine B M D 

based on unadjusted T-scores was slightly lower: based on unadjusted scores, 39 (51%) 

participants would be classified as having low B M D at the lumbar spine. This is four 

participants fewer than were classified as having low B M D at the lumbar spine based on adjusted 

T-scores (in each of those four cases, the adjusted T-score was close to the border between the 

normal and osteopenic categories; adjusted T-score range: -1.2 - -1.0). Clinical review of these 

four scans indicated that the clinical classification of these participants would likely not have 

been altered from that based on the unadjusted scans (i.e., although the adjusted T-score was < -

1.0, in a clinical setting, these four women would have been classified as having normal BMD, 

rather than osteopenia, at the lumbar spine). Generally, osteopenia was more common than 

osteoporosis: of 43 participants with low B M D at the lumbar spine, only six met the criteria for 

osteoporosis (five of whom were in the low teen WBPA group), and only one participant (also in 

the low teen WBPA group) was classified with osteoporosis at the mean proximal femora. (This 

pattern was similar when analysis of lumbar spine data was not adjusted for potentially 

compromised vertebrae: based on those data, 34 participants would be classified with osteopenia 
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at the lumbar spine, and 5 would be classified with osteoporosis). A greater proportion of the 

low versus high teen WBPA group had low BMD. 

3.3.4 Lifetime physical activity and current BMD, BMC and bone area 

In exploratory analyses, all activity variables were examined for possible associations 

with BMD at both the lumbar spine (LI-4) and mean proximal femora for the total sample 

(Table 3.5). We found significant positive associations for measures of physical activity 

between 12-18 years of age and current B M D at the lumbar spine and both proximal femora. 

However, no activity estimate for other time periods (19-34 years, 35^49 years, >50 years, 

weighted average 12 years - present) was significantly associated with current BMD at either 

site, nor was current exercise. 

Physical activity estimates were also examined for possible associations with B M C and 

bone area at the lumbar spine and both proximal femora, also shown in Table 3.5. B M C , but not 

area, was significantly associated with total activity between 12-18 years of age for both the 

lumbar spine and proximal femora. Associations with WBPA during the teen years were 

consistent with those estimates, but were not statistically significant (P = 0.20 for lumbar spine 

B M C and P = 0.11 for proximal femora BMC). Proximal femora area showed a possible 

positive association (P < 0.10) with physical activity estimates for early adulthood (age 19-34 

years), whereas lumbar spine area showed a negative association with total activity for the >50 

years time period. 

3.3.5 Current BMD and estimates of activity including walking 

Due to the greater reliability of estimates of activity excluding walking, those were used 

in the primary analyses. However, we also examined correlations between B M D at both sites 

and estimates of activity including walking. Including walking in the estimates of teen activity 
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Table 3.5: Correlations of physical activity reported for different age periods with current BMD, 
B M C and bone area at the lumbar spine and mean proximal femora in postmenopausal women 

Lumbar spine (L1-4) Mean proximal femora 

BMD 
(g/cm2) 

Teens (12-18 years) 

BMC 
(g) 

Area 
(cm2) 

BMD 
(g/cm2) 

BMC 
(g) 

Area 
(cm2) , 

Total activity (h/wk) 0.31** 0.30* 0.01 0.33** 0.33** 0.15 

WBPA (h/wk) 0.30** 0.19 -0.01 0.29* 0.19 -0.01 

Early adulthood (19-34 years) 

Total activity (h/wk) 0.15 0.13 0.01 0.04 0.16 0.20a 

WBPA (h/wk) 0.12 0.05 0.004 -0.02 0.10 0.20a 

Mid-adulthood (35-49 years) 

Total activity (h/wk) 0.08 0.04 -0.23 0.07 0.11 0.07 

WBPA (h/wk) 0.15 0.07 -0.15 0.12 . 0.13 0.01 

Later adulthood 50 years) 

Total activity (h/wk) -0.06 -0.20 -0.30* -0.01 -0.01 0.04 

WBPA (h/wk) 0.04 -0.11 -0.263 0.09 0.06 0.004 

Lifetime average (12 years - present) 

Total activity (h/wk) 0.16 0.09 -0.15 0.15 0.19 0.17 

WBPA (h/wk) . 0.17 0.05 -0.14 0.18 0.19 0.07 

Current exercise (h/wk) 0.15 -0.03 -0.16 0.07 0.05 -0.01 

Notes: Correlations between variables were examined using Spearman's rho. If present, outliers 
(>3.5 SD) were removed from analyses (Appendix 18). For 2 5 participants with one or more 
lumbar spine vertebrae excluded, the adjusted mean LI-4 B M D was used. Those participants 
were excluded from measures of association with lumbar spine B M C and bone area. 

a P < 0 . 1 0 * P < 0 . 0 5 * * P < 0 . 0 1 
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led to nonsignificant associations with BMD (for the lumbar spine, r s= 0.07, P = 0.55, and for 

proximal femora, r s = 0.09, P = 0.43). Greater disparity was observed in measures of associations 

in later adulthood, with the majority showing non-significant negative correlations (Appendix 

19). 

3.3.6 Current BMD and dietary, anthropometric, and demographic variables 

All dietary, anthropometric and demographic variables were also examined for possible 

associations with BMD. We found no significant associations between dietary or anthropometric 

variables and current BMD at either site. However, two demographic variables were associated 

with measures of BMD. There was a significant correlation between proximal femora BMD and 

age (r = -0.24, P = 0.04). We also noted a significant curvilinear relationship between income 

and BMD for both the lumbar spine (R2 = 0.083, F = 3.3, P = 0.04) and proximal femora (R2 = 

0.120, F= 4.9, P = 0.01) such that women with an annual income < $35,000 or > $50,000 had 

lower BMD than women with an annual income of $35,000-$50,000. Thus, a quadratic of this 

variable was created and used in the subsequent regression analyses. 

3.3.7 Independent predictors of current BMD 

Variables associated with B M D at each site in univariate tests (along with menopausal 

age and total body non-bone lean tissue mass) were entered into stepwise multiple linear 

regression models to determine significant predictors of current B M D at each of the lumbar spine 

and proximal femora. Table 3.6 shows the results of the regression analyses. WBPA from 12-

18 years was the only variable that predicted current lumbar spine BMD, accounting for 11 % of 

the variance. Proximal femora BMD was positively predicted by time spent in activity from 12-

18 years (accounting for 10.6% of the variance) and negatively predicted by current age 

(accounting for 6.9% of the variance). 
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T a b l e 3.6: Results of two stepwise multiple linear regression analyses to determine predictors of 
current B M D at the lumbar spine and mean proximal femora 

Variable B SE Coefficient R2 R 2 t P 
(f3J change 

Lumbar spine L1-4a 

WBPA 1 2 - 1 8 years 0.012 0.004 0.331 0.110 0.110 2.9 0.004 

Mean proximal femorabc 

Physical activity 1 2 - 1 8 years 0.007 0.002 0.355 0.106 0.106 3.2 0.002 

Age -0.005 0.002 -0.264 0.175 0.069 -2.4 0.02 

a Variables which did not enter the regression: physical activity 12-18 years, income, 
menopausal age, total body non-bone lean mass. 

b Variables which did not enter the regression: WBPA 12-18 years, income, menopausal age, 
total body non-bone lean mass. 

0 Excludes one participant with hip replacement. 
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The regression for lumbar spine BMD is illustrated in Figure 3.2. One participant with 

higher lumbar spine B M D than the others (1.43 g/cm ) was not classified as an outlier (her B M D 

was 3.04 SD above the mean). However, we also undertook the regression analysis without this 

participant to ensure that she did not exert undue influence on the results. Excluding this 

participant, WBPA from 12-18 years remained the only significant predictor of current lumbar 

spine BMD, R 2 = 0.075, F = 5.6, P = 0.02. 

3.4 Discussion 

In this cross-sectional retrospective study, we investigated the influence of self-reported 

lifetime physical activity on current bone parameters in generally healthy postmenopausal 

women. Our results demonstrate lasting benefit of moderate teenage physical activity on lumbar 

spine and proximal femora B M D measured approximately 45 years later. Time spent engaged in 

physical activity between the ages of 12-18 years emerged as a key positive determinant of 

current BMD, whereas activity at other life stages was not associated with postmenopausal 

BMD. Our results suggest that increased B M C , rather than bone area, may be responsible for 

this difference in BMD. When we examined associations between bone parameters and physical 

activity, we found that activity during the teen years was associated with increased 

postmenopausal B M C , but not bone area, at both the lumbar spine and mean proximal femora. 

When the high and low teen WBPA groups were compared, we found that the high teen WBPA 

group had higher B M C than the low teen WBPA group at the lumbar spine and mean proximal 

femora (although the difference for the proximal femora did not reach statistical significance, P 

= 0.09). Lumbar spine bone area was possibly greater in the high teen WBPA group than the 

low teen WBPA group (P = 0.06), but there was no difference in the mean proximal femora area 

between groups. Together, this suggests that increased B M C is primarily responsible for the 
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Figure 3.2: Scatterplot of current lumbar spine B M D according to time spent in WBPA from 
12-18 years of age 
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WBPA from 12 -18 years of age (hours/week) 

Notes: This figure illustrates the association of time engaged in WBPA from 12-18 years of age 
and lumbar spine (Ll-4) B M D (r = 0.30, P < 0.01). Stepwise multiple linear regression 
indicated that time spent in WBPA from 12-18 years of age was the only significant predictor of 
current lumbar spine B M D (y = 1.005 + 0.013x), accounting for 11% of the variance (P = 
0.004). 
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increased postmenopausal BMD observed with greater teen physical activity, with a possible role 

for bone area at the lumbar spine. 

It appears that sustained osteogenic benefits may occur with relatively modest amounts of 

physical activity during the teen years. Teenage activity variables were significant independent 

predictors of current B M D at the lumbar spine and proximal femora, accounting for roughly 11 % 

of the variance. Furthermore, controlling for differences in physical activity in adulthood, 

women who were above the median of 2.05 hours of weekly teen WBPA had postmenopausal 

B M D which was approximately 8.4% higher at the lumbar spine (P = 0.004) and 5.3% higher at 

the mean proximal femora (P - 0.04). These BMD differences are slightly less than those 

reported for former athletes compared to inactive controls many years later. For example, 

Etherington and colleagues reported that former elite athlete women (runners and tennis players) 

currently aged 40-65 years had 8.7% greater B M D at the lumbar spine and 12.1% greater BMD 

at the femoral neck than age-matched controls [20]. However, our results are important as they 

indicate that even less strenuous exercise may have benefits for B M D many years later. 

Previously, Kriska and colleagues [25], using an earlier version of the H L A Q , reported 

weak associations among physical activity in youth and bone in postmenopausal women. They 

found a correlation between leisure activity (excluding walking) from 14-21 years of age and 

radial bone area assessed by computerized tomography (r = 0.14, P < 0.05), an association which 

persisted after adjusting for possible covariates [25]. More recently, Micklesfield and colleagues 

[23] used a modified version of the H L A Q to assess lifetime physical activity among women 

with a mean age of 42.6 ± 8.9 years (menopausal status was not indicated). They found that 

although total lifetime physical activity was not related to current BMD at the lumbar spine (L l -

4) or left proximal femur, physical activity from 14-21 years of age was significantly associated 

with B M D at both sites [23]. As in our study, they found that BMD was not associated with 

physical activity estimates for any of the other age periods they assessed (22-34 years, 35^19 
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years, >50 years) [23], but they did not report data for B M C or bone area. Another recent 

investigation estimated current bone density using quantitative ultrasound attenuation at the 

calcaneus and found that among 105 socioeconomically disadvantaged women with a mean age 

of 66 ± 7 years, estimated bone density was associated with the amount of occupational activity 

performed by women from 22-34 years of age (r = 0.24, P = 0.03) [28]. By more thoroughly 

assessing bone parameters in relation to lifetime physical activity, our study builds on these 

earlier reports and clarifies relationships among early physical activity, postmenopausal BMD, 

and risk for osteoporosis. 

We found that a significant proportion of women in our study unknowingly had low 

BMD. Among the entire sample, the proportion of participants with low B M D (T-score < -1) 

[36] was 56% for the lumbar spine and 49% for mean proximal femora. These results are 

slightly higher than past reports of unknown low B M D in women over 50 years of age using 

population data [37], perhaps because women with a perceived susceptibility for low BMD (e.g., 

based on a family history of osteoporosis) may have been more likely to volunteer for a study of 

bone health. The proportion of women with vertebral deformity (possibly reflecting vertebral 

fractures) in our study (32%) was consistent with past estimates [34, 35]. However, not all 

studies in this area have considered possible vertebral deformity when examining lumbar spine 

scans in postmenopausal women [24, 26]. The importance of doing so is illustrated by our 

finding that the adjusted lumbar spine B M D and T-score values among participants with one or 

more vertebrae excluded resulted in a mean change of -0.044 g/cm2 in B M D and -0.36 change in 

T-score. Failing to consider the possible influence of vertebral fracture or deformity could lead 

to artificially inflated values for lumbar spine bone parameters, and could possibly confound 

associations with physical activity. 

We found that whether participants were classified with low B M D (osteoporosis or 

osteopenia) was related to the amount of physical activity they reported for the 12-18 year age 
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period. Participants who had engaged in more WBPA during the teen years were significantly 

less likely to demonstrate low B M D (Table 3.4). Given that each SD decrease in lumbar spine 

B M D represents an increase of approximately 2.3 times the relative risk for vertebral fracture 

[38], the estimated T-score difference between groups of 0.75 at the lumbar spine suggests that, 

on average, participants in the low teen WBPA group have a relative risk for vertebral fragility 

fracture that is approximately 1.7 times greater than participants in the high teen WBPA group. 

Likewise, based on an increase of 2.6 times in the relative risk for hip fracture with each SD 

decrease in proximal femur B M D [38, 39], the low teen WBPA group has approximately 1.07 

times greater risk of hip fracture than the high teen WBPA group. Thus, the implications of 

relatively small amount of non-athletic WBPA exercise during the teen years are notable. 

With respect to patterns of physical activity observed in our sample, several findings are 

of interest. First, it was somewhat unexpected to note that levels of physical activity after 50 

years of age were comparable to, or even higher than, those reported for the teen years. This 

maintenance of physical activity in adulthood is not consistent with frequent reports of reduced 

activity after youth [26, 40]. Our sample appears to have engaged in greater lifetime physical 

activity, and remained more active into the postmenopausal years, than the general population of 

women [41]. It is possible that women in our study may be more physically active than average 

due to volunteer bias, given that volunteers for health-related research tend to be more health 

conscious [42]. 

Walking is a very common leisure physical activity [43, 44] and it was reported by 95% 

of our participants. However, it can be especially difficult to accurately quantify common 

physical activity which is incorporated into daily life [45]. The frequent and non-specific nature 

of walking may be why the H L A Q is less reliable when estimates of walking time are included 

[31]. This reduced reliability may stem from inaccurate or distorted estimations of time spent 

walking, and may contribute to the lack of concordance in our results depending on whether or 
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not walking: was included in estimates of physical activity. However, it is also possible that 

participants' recollections of time spent walking are generally correct but the effect of walking 

on bone could not be detected in this sample. Given the relatively lower loading and repetitive 

nature of walking, it would not be expected to exert the same effect as other WBPA with shorter 

bursts of activity and higher peak strain forces. In a previous study of premenopausal adult 

women newspaper or letter carriers, long periods of walking (and the associated repetitive low 

stress loading) were not sufficient for the newspaper carriers to have higher BMD than controls 

[46]. However, a contrasting result was reported in the study by Micklesfield and colleagues: 

they found a significant correlation (r = 0.22, P < 0.05) between proximal femur B M D and time 

spent walking between 14-21 years of age in women currently aged 22-59 years [23]. 

Another unexpected result was the negative association observed between L I - 4 bone area 

and measures of physical activity during later adulthood (> 50 years), reported in Table 3.5. 

There is no plausible physiological reason to suspect that increased activity after the age of 50 

years would lead to reduced bone area, thus this was likely a chance finding. 

The results of our study provide insight into how physical activity during adolescence 

positively affects postmenopausal BMD. However, our data must be interpreted in light of 

several potential limitations. First, given the cross-sectional design of our study, it is impossible 

to establish that higher teen WBPA results in higher BMD. Second, physical activity estimates 

were based on historical recall of habitual activity over long periods of time. Measuring ordinary 

physical activity performed in the past can be challenging and it is known that people tend to 

underestimate the amount of time they engage in physical activity [33, 47]. While we 

endeavored to promote accurate participant recall by prompting participants to relate their 

activity patterns-to specific memories in each time period (such as school, marriage, 

employment, living environment), we are unable to verify the accuracy of activity estimates. 

However, anecdotal comments from participants suggest that the boundaries for the age periods 
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in this version of the H L A Q were effective, as they tended to correspond to times of change in 

many women's lives. And although reliance on self-reported retrospective data is not ideal, it 

has been shown that recall of physical activity in the distant past is surprisingly good [33]. 

Third, the broad time periods used in the H L A Q (ranging from seven years to > 15 years) 

preclude precise estimates of time spent in activity for particular years. Yet these are 

unnecessary in a broad retrospective study of this nature, given that sufficient information is 

obtained in order to rank participants according to their level of physical activity during the 

different age periods. Fourth, participants' estimates of physical activity may not include all 

domains of activity. No specific questions about occupational activities are included in the 

H L A Q , although jobs including manual labor could be included in the additional activities 

specified by each participant. 

As noted earlier, the likelihood of volunteer bias in recruitment to this study must be 

considered in assessing the generalizability of these findings. We would expect that our results 

could be generalized to middle-to-upper class women who have been moderately active 

throughout their lives. Yet it is interesting to note that similar findings were also reported for a 

very different group of women: socioeconomically disadvantaged black and mixed race women 

from South Africa [23, 28]. In those studies, it appeared that youth and young adulthood were 

times when physical activity most affected bone; however, it was largely occupational and 

transport activities (as opposed to leisure activities) that accounted for the effect [23, 28]. 

In summary, our results suggest that moderate physical activity during the teen years may 

confer long-term benefits for bone in postmenopausal women. Our data provide further evidence 

that the foundation of postmenopausal bone health is established many decades prior to 

radiologic evidence of low bone mass. 
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CHAPTER 4 

DIETARY RESTRAINT VERSUS DIETING IN POSTMENOPAUSAL WOMEN 

A version of this chapter will be submitted for publication: 
Rideout CA, Barr SI. Dietary restraint and dieting in postmenopausal women: differences in 
eating cognitions, psychosocial variables, and food choice motives. 
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4.1 Introduction 

Overweight and obesity are increasingly common [1,2] and associated with decreased 

health-related quality of life [3]. Many women struggle to control their weight, and report 

dieting in an effort to lose weight [4]. In Western cultures, the desire to be thinner is common at 

all ages, even among normal-weight girls and women [5-7]. Given the widespread nature of 

dieting among women of all body weights, it is essential that we better understand its correlates 

and consequences. However, the measurement of dieting and our understanding of its role in 

health are both surprisingly unclear. Although the concept of dietary restraint was introduced as 

a way to operationalize dieting [8, 9], it has been suggested that dietary restraint and dieting are 

not strictly analogous [10], and debate regarding the extent to which dietary restraint accurately 

measures dieting behaviour continues to grow [11]. 

A portion of this controversy can be attributed to the fact that there is a lack of consensus 

with respect to what is meant by the term 'dieting.' Although dieting typically refers to 

intentional energy restriction aimed at weight loss or maintenance [12], it may now also be used 

to describe healthy changes in eating patterns [13]. Furthermore, dieting may be interpreted 

differently depending on education, socio-economic status, and other characteristics [14]. 

Proponents of restraint theory assert that dieting is characterized by the chronic effort to restrict 

dietary intake and is accompanied by bouts of disinhibition (i.e., overeating after loss of control 

over dietary restraint) [15]. Yet whether this is characteristic of all self-identified dieters is 

uncertain. In addition, it must be acknowledged that while researchers commonly use the term 

'dieting' to refer to all active weight loss efforts, many women who engage in such efforts shun 

the term and may not self-identify as dieters (although their behaviours and intentions may be 

consistent with the generally-accepted definition of dieting). 

A further challenge results from the inconsistent use of three scales which purport to 

measure dietary restraint and dieting: the Restraint Scale (RS) [16], the cognitive restraint scale 
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of the Three-Factor Eating Questionnaire (TFEQ-R) [8], and the Dutch Eating Behaviour 

Questionnaire restrained eating scale (DEBQ-R) [17]. The RS differs from the other two in that 

it aims to assess the pattern some restraint theorists consider characteristic of dieting (efforts to 

control eating and loss of that control) [18]. Yet it has been criticized because its scores are 

confounded by weight fluctuation and disinhibition [19]. The TFEQ-R and DEBQ-R, on the 

other hand, were designed to be unidimensional measures of dietary restraint, and may identify 

so-called successful dieters to a greater extent than does the RS [15, 20]. 

The primary aim of this study was to compare and contrast restrained eating and dieting 

(defined as a self-reported current weight loss effort) in postmenopausal women. To this end, we 

compared two levels of dietary restraint (high/low by median split of scores on the TFEQ-R) and 

two levels of current dieting status (yes/no). Specifically, we aimed to determine if there are 

differences in body mass index (BMI), dietary attitudes, psychosocial characteristics, motives for 

food choice, and other lifestyle variables in postmenopausal women who are i) restrained eaters 

versus unrestrained eaters, and ii) dieters versus non-dieters, and whether interactions of dietary 

restraint and dieting could be detected. An additional objective was to characterize this sample 

of generally healthy community-dwelling postmenopausal women with respect to dietary 

restraint and dieting, given that the majority of research on dietary restraint has been conducted 

in young women [21], and few data for postmenopausal women exist [22, 23]. 

4.2 Methods 

We conducted a cross-sectional survey of postmenopausal women volunteers from J u n e 

2003 to February 2004. Participants were recruited through newspaper advertisements, posters, 

and flyers (Appendix 4) to complete a questionnaire about dietary attitudes and body image. 

Potential participants contacted us by telephone to request a questionnaire package; when a 

request was received, we mailed potential participants a questionnaire (Appendix 6) with a letter 
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(Appendix 5) which provided more information about the study. One reminder letter was sent to 

those who did not respond to the initial questionnaire by either returning a completed 

questionnaire or declining further involvement in the study (Appendix 20). At that time, we 

advised participants that a second questionnaire could be mailed to them, if required. 

Participants were not paid for their involvement in the study but were advised that they may be 

eligible to participate in a future study of nutrition and bone health. Also, participants could 

indicate if they wished to be included in an incentive draw for one of three prizes (gift 

certificates or cash prizes values at $100, $200, and $300; Appendix 7). 

The study protocol was reviewed and approved by the Clinical Research Ethics Board at 

the University of British Columbia (Appendix 2), and all participants consented to participate 

(Appendix 5). 

4.2.1 Participants 

Postmenopausal women (>1 year since the last menstrual cycle) 45-75 years of age with 
s 

sufficient literacy in English to complete the survey instrument were eligible to participate in this 

study. Provided these criteria were met, no participant was excluded. We received 1237 

requests for questionnaire and a total of 1078 completed questionnaires (response rate - 87.1%). 

Of 1078 completed questionnaires, seven were excluded because respondents were either older 

than 75 years of age (n = 2) or could not classified as postmenopausal (n = 5). Thus, the final 

sample size was 1071 women. 

4.2.2 Questionnaire 

The questionnaire contained several previously validated psychometric scales to measure 

aspects of self-reported eating behaviours, motives for food choice, and psychosocial variables 

that could affect dietary attitudes (Appendix 6). We also assessed dieting status, current body 
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size, weekly exercise, and other lifestyle and demographic characteristics. The questionnaire 

was pre-tested for clarity by 33 postmenopausal women and took approximately 30 minutes to 

complete. 

To control for possible order effects, six versions of the questionnaire were created to 

present scales in counterbalanced order across participants (Appendix 21). These were 

distributed in sequence as requests for questionnaires were received. All items were identical in 

each version of the questionnaire (only the order of presentation of scales varied). 

4.2.2.1 Self-reported eating behaviours 

Stunkard and Messick's Three-Factor Eating Questionnaire (TFEQ) [8] was used to 

measure three aspects of self-reported eating behaviour: i) cognitive dietary restraint (perceived 

dietary restriction aimed at achieving or maintaining a particular body weight), ii) disinhibition 

(the tendency to lose control over eating in response to external or internal cues), and iii) hunger 

(the subjective feeling of hunger). This 51-item instrument is comprised of 36 true/false 

questions and 15 items scored on a 4-point Likert-type scale. The cognitive restraint scale 

(TFEQ -R) is a widely used measure of dietary restraint, and has advantages over the RS [16] 

because its assessment of dietary restraint is not confounded by weight fluctuation or disinhibited 

eating [19]. As has been done previously [24], we changed the wording of the first TFEQ 

true/false item, which is part of the disinhibition subscale, by replacing the reference to "sizzling 

steak" with reference to a favourite food in order to make the item suitable for vegetarians. All 

other TFEQ items were reproduced and scored as suggested [8]. 

4.2.2.2 Sociocultural attitudes towards appearance 

We used the Sociocultural Attitudes towards Appearance Questionnaire (SATAQ) [25] to 

measure participants' awareness of sociocultural attitudes towards appearance (specifically, the 
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value placed on a thin body) and their internalization of those attitudes. Higher internalization 

scores reflect the belief that one must personally meet societal expectations for appearance in 

order to be happy or successful. The internal reliability of both awareness and internalization 

subscales is good (with Cronbach's alpha values of 0.71 and 0.88, respectively) [25]. We 

omitted three items from the internalization scale (items #3, #13, and #14) because they may not 

be relevant for postmenopausal women (e.g., "Music videos that show thin women make me 

wish that I were thin"), and re-worded item #6 from the awareness subscale in the positive tone 

to improve clarity. Thus, there were six awareness subscale items (scores could range from 6 to 

36, with higher scores reflecting greater awareness of societal value for thinness) and five 

internalization subscale items (scores could range from 5 to 30, with higher scores reflecting 

greater internalization of these attitudes). The elimination of these items did not substantially 

affect the internal reliability of the scales: the Cronbach's alpha for the awareness scale as 

completed by our participants was 0.70 and for the internalization scale it was 0.76. 

4.2.2.3 Social physique anxiety 

The 12-item Social Physique Anxiety Scale (SPAS) was used to measure the extent to 

which an individual experiences anxiety when she believes others may observe or evaluate her 

physique [26]. In the college-aged sample used to develop the scale, it was shown to have high 

internal consistency (Cronbach's alpha = 0.90), strong test-retest reliability (r = 0.82 after eight 

weeks), and to be related to the experience of anxiety during the actual evaluation of one's 

physique [26]. In postmenopausal women, test-retest reliability was 0.94 after one week [27]. 

As has been done in previous studies [27, 28], we reworded item #2 in the positive tone to 

increase clarity. Scores for social physique anxiety can range from 12 to 60; higher scores 

reflect a greater degree of social physique anxiety. 
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4.2.2.4 Self-esteem 

Self-esteem was measured with Rosenberg's Self-esteem Scale [29]. This 10-item scale 

is a widely used measure of global self-esteem and one's feelings of personal value. When the 

scale was first introduced, it was shown to have high internal consistency (Cronbach's alpha = 

0.93) in a sample of more than 5000 adolescents [29]. More recently, a Cronbach's alpha of 

0.84 and test-retest reliability of 0.80 were reported in a study of 202 adults [30]. Scores can 

range from 0 to 10. Lower scores reflect higher self-esteem and a greater sense of personal value 

and higher scores reflect lower self-esteem and greater dissatisfaction with self. 

4.2.2.5 Weight locus of control 

The 4-item weight locus of control (WLOC) scale was used to measure individual's locus 

of control with respect to their personal body weight [31]. Scores on the WLOC scale can range 

from 4 to 24, with lower scores indicating a more internal orientation (i.e., the belief that one's 

weight is under one's personal control) and higher scores indicating a more external orientation 

(i.e., the belief that external factors influence one's body weight). Scores for internal consistency 

are quite low (Cronbach's alpha = 0.56-0.58) [31]. Given that internal reliability increases as the 

number of items in a scale increases, it has been suggested that effects reported in association 

with the WLOC are likely more conservative than those that would be obtained if the scale had 

more items [32]. 

4.2.2.6 Motives for food choice 

We used the 36-item Food Choice Questionnaire [33] to assess the importance assigned 

to nine possible motives for food choice: health, convenience, price, sensory appeal, natural 

content, mood, familiarity, ethical concern, and weight control [33]. Between three and six 

questions assess the importance attributed to each motive; responses are scored on a scale from 
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one to four, and the total score for each motive is calculated as the mean of scores on relevant 

items. Food choice motives assessed with this scale have been correlated with actual dietary 

intake. For example, individuals who indicated that natural content, ethics, weight control, and 

health were important in their food choices tended to eat more foods that would be considered 

healthy [34]. Test-retest reliability after two to three weeks was 0.71 for familiarity, 0.73 for 

sensory appeal, and between 0.77 and 0.83 for the remaining factors [33]. Internal consistency 

was also good, with Cronbach's alpha scores ranging from 0.72 (for sensory appeal and 

familiarity) to 0.86 (for natural content) [33]. 

4.2.2.7 Dieting status 

Participants' dieting status was determined with a single item: "Are you trying to lose 

weight at the present time?" A single unambiguous item like this has been shown to be a robust 

measure of dieting status [14, 35] and has also shown associations with reduced energy intake 

[14]. 

4.2.2.8 Perceptions of current weight 

Participants were asked to indicate how they felt about their weight right now, and could 

select from very underweight, slightly underweight, about right, slightly overweight, or very 

overweight. We scored this as a continuous variable, with values from 1 (very underweight) to 5 

(very overweight). 

4.2.2.9 Current body size 

We asked participants to estimate their current height and weight (using their preference 

of imperial or metric units). Self-reported measurements were used to calculate current BMI 

(kg/m). The accuracy of self-reported measurements was examined in a subsample of 78 
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participants who enrolled in a subsequent study approximately four months after completing this 

questionnaire [36]. In those participants, height was measured to the nearest 0.1 cm using a 

stadiometer (Seca model 214, Hamburg, Germany) without shoes at full inspiration, and weight 

was measured in light indoor clothing without shoes to the nearest 0.5 kg using an electronic 

scale (Sunbeam Inc., Boca Raton, Florida). 

4.2.2.10 Lifestyle and demographic characteristics 

Participants reported the average number of hours each week in which they engaged in 

physical activity sufficient to raise their heart rate. This provided an estimate of habitual weekly 

exercise. Additional questions inquired about current use of hormone replacement therapy, 

dietary pattern (mixed, vegetarian or vegan), smoking history (current, former, never), ethnicity 

(11 categories used in the most recent census [37] collapsed into White, Chinese, and Other), 

highest level of education completed (< secondary school, university/college, postgraduate 

studies), and annual income (< $35,000, $35,000-$50,000, > $50,000). 

4.2.3 Missing values 

For most variables, complete data sets were available. However, although the majority of 

respondents (n = 848; 79%) completed the entire TFEQ, 173 (16%) omitted > 1 response on the 

dietary restraint subscale, 100 (9%) omitted > 1 response on the disinhibition subscale, and 77 

(7%) omitted > 1 response on the hunger subscale. We compared participants who completed 

the entire TFEQ with those who did not using two-sided independent samples / tests, and noted 

some significant differences. For example, participants with incomplete dietary restraint scales 

had higher mean BMI (24.9 versus 24.1, P = 0.045) and age (61.3 years versus 59.6 years, P = 

0.003) than those with complete dietary restraint scores. Therefore, to avoid bias (which could 

occur if we used only data from respondents who completed each question of the TFEQ) and to 
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retain data from scales which had been meaningfully completed, we included TFEQ data as long 

as: (i) < 2 responses were missing from the particular subscale, and (ii) < 5 responses were 

missing from the entire TFEQ (10% of all items). For respondents meeting these criteria, 

missing TFEQ values were replaced with the median response for that item, and then scores were 

calculated. This enabled us to calculate a dietary restraint score for 1044 (97%) participants, a 

disinhibition score for 1046 (97%), and a hunger score for 1049 (97%). Few data were missing 

for other variables and those that were appeared to be random. Thus, we excluded other missing 

values on a pairwise basis. 

4.2.4 Statistical analysis 

Possible order effects were examined by classifying respondents according to the version 

of questionnaire they completed and then examining group differences on key variables using 

one-way analysis of variance (ANOVA). We used a Bonferroni correction for multiple 

comparisons to set the P-value for these comparisons at P < 0.002. No order effects were 

detected, thus all analyses were conducted without regard to questionnaire version. 

Respondents were classified on the basis of dietary restraint level (high/low by median 

split) and current dieting status (yes/no) as restrained dieters (n = 342), unrestrained dieters (n = 

206), restrained non-dieters (n = 174), and unrestrained non-dieters (n = 298). Median split was 

used to categorize dietary restraint, as has been done in many previous studies [e.g., 38]. 

Although this imposes a somewhat artificial boundary (it may not be fully appropriate to classify 

those in the middle range as having high or low dietary restraint, since there may be some 

crossover in categories in that range), it enabled us to use the entire data set in our primary 

analyses. However, we also conducted our analyses in a subset of the sample (n = 562) which 

included participants who differed to a greater extent in their dietary restraint score. In those 
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analyses, we compared respondents scoring in the lowest quartile (TFEQ-R < 6) and the highest 

quartile (TFEQ-R score > 13) for dietary restraint. 

Descriptive statistics were calculated and are presented as mean ± SD for normally 

distributed variables, as median (interquartile range) for variables which deviated notably from 

normality, and as n (%) for categorical variables. Differences in categorical variables between 

dieters and non-dieters and restrained and unrestrained eaters were examined using chi square. 

We examined differences in continuous variables between dieters and non-dieters and restrained 

and unrestrained eaters, as well as the interaction of dieting status and dietary restraint, using 

contrast codes in multiple regression analyses [39]. This analysis was similar in some respects to 

a two-way A N O V A , however, A N O V A would not have been appropriate here because, unlike 

regression, it relies on the assumption of equal group size, and that assumption was not fulfilled. 

Regression has the additional advantage of controlling for the effect of one variable (e.g., dieting 

status) when examining group differences associated with the other (e.g., dietary restraint). 

Because our data did not fulfil the assumption of homoscedasticity (uniformity of variance), we 

calculated 95% CI using the bias corrected and accelerated bootstrap method [40, 41] using case 

resampling (with replacement) in 999 random bootstrap samples. In order to examine the effects 

of dieting status and dietary restraint independent of the possible confounding effects of BMI, we 

included BMI as a covariate in all regression analyses with the exception of age, menopausal 

age, height, weight, and BMI. 

We also examined the relative importance of variables in predicting either dieting status 

or dietary restraint score by conducting four additional regression analyses. Two logistic 

regressions were performed with dieting status (yes/no) as the outcome variable. In the first, 

predictors included BMI and the eight eating attitude and psychosocial variables under 

consideration (dietary restraint, disinhibition, hunger, awareness and internalization of 

sociocultural attitudes towards appearance, social physique anxiety, self-esteem, and weight 
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locus of control). In the second, scores for the nine food choice motives were entered as 

predictor variables, as well as BMI. For each logistic regression, the Hosmer-Lemeshow 

goodness-of-fit statistic was used to evaluate how well the model fit the data, and an 

approximation of R was determined by calculating eta squared using A N O V A (with the 

outcome predicted by the model as the dependent variable, and the actual outcome as the 

grouping variable) [42]. In addition, two multiple regression analyses were conducted using 

dietary restraint score as a continuous outcome variable. In the first, BMI, dieting status, eating 

attitudes (disinhibition and hunger), and psychosocial characteristics were entered as predictor 

variables; in the second, predictors were BMI and the nine food choice motives. 

Data analyses were conducted using SPSS for Windows (version 11.5, Chicago: SPSS 

Inc.) and Arc statistical software (version 1.06, St. Paul: University of Minnesota) with the 

bootstrapping add-on [43, 44]. Unless otherwise noted, results were considered statistically 

significant at P < 0.05. 

4.3. Results 

4.3.1 Descriptive characteristics 

Descriptive characteristics of the sample are presented in Table 4.1. The majority (87%) 

was White and had completed postsecondary school or more education (68%). Many (44%) had 

an annual income >$50 000, and most (62%) had never smoked. Only 7% indicated they were 

vegetarian and 16% were currently using hormone replacement therapy. Dieters did not differ 

from non-dieters in any of these respects (data not shown in chapter; refer to Appendix 22). The 

only characteristic to differ significantly between restrained and unrestrained eaters was annual 

income: a greater proportion of restrained than unrestrained eaters reported higher annual income 

(X2 = 6.6, P = 0.04; Appendix 22). 



Table 4.1: Descriptive characteristics of 1071 postmenopausal women survey respondents 

n % 
Ethnicity 

White 936 87 
Chinese 63 6 
Other 67 6 

Education 
s Secondary school 331 31 
University/college 550 51 
Postgraduate 186 17 

Annual income 
< $35,000 309 29 
$35,001-50,000 243 23 
> $50,000 467 44 

Smoking Status 
Current 64 6 
Former 339 32 
Never 663 62 

Vegetarian 76 7 

Using hormone replacement therapy 175 16 

Note: Ethnicity was measured using 11 categories from the most recent census [37], collapsed 
into three categories for analysis. 
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Table 4.2 provides descriptive statistics for variables related to age, weight, and various 

lifestyle characteristics according to dieting status and level of dietary restraint. For each 

variable, it also shows the difference between dieters and non-dieters (when controlling for 

dietary restraint), and between restrained and unrestrained eaters (when controlling for dieting 

status). Dieters were slightly younger than non-dieters, but menopausal age and height did not 

differ significantly with dieting or dietary restraint. Dieters weighed more than non-dieters and 

restrained eaters weighed less than unrestrained eaters. Similarly, dieters' BMI was higher than 

non-dieters and restrained eaters' BMI was less than unrestrained eaters. Remaining regression 

analyses included BMI as a covariate predictor variable. There were no group differences in 

weekly exercise or daily caffeine consumption. Restrained eaters consumed slightly fewer 

alcoholic beverages per week than unrestrained eaters, but dieters and non-dieters did not differ 

in that regard. Dieters reported feeling more overweight than non-dieters, but restrained eaters 

did not feel more overweight than unrestrained eaters. 

When these differences were examined in the subset of data including only highly 

restrained (upper quartile TFEQ-R score) and highly unrestrained (lower quartile TFEQ-R score) 

participants, the difference in BMI associated with dietary restraint was even greater: highly 

restrained eaters had a BMI which was 1.6 kg/m2 less than highly unrestrained eaters (95% CI: -

2.4, -1.0; P < 0.0001). However, the difference in alcohol intake did not persist (B = -0.5, 95% 

CI: -1.3, 0.2; P = 0.20), nor did the difference in age between dieters and non-dieters (B = -1.1, 

95% CI: -2.3, 0.0; P = 0.06). Appendix 23 contains a-summary of these additional analyses. 



Table 4.2: Differences in demographic, lifestyle, and body weight variables in dieters and non-dieters with high or low levels of 
dietary restraint 

Total sample Dieting Not dieting Dieting difference3 Restraint difference0 

Restrained Unrestrained Restrained Unrestrained 

n 1071 342 206 174 298 

Age (years) 59.8 ± 6.8 59.4 ± 6.8 . 58.9 ± 7.1 60.5 ±6.6 60.3 ±6.8 -1.2 (-2.1, -0.3)** 0.3 (-0.5, 1.2) 

Menopausal age (years) 11.3 ±8.6 11.0 ±8.8 11.0 ±9.2 12.1 ±8.8 11.3 ±8.8 -0.7 (-1.8, 0.4) 0.3 (-0.8, 1.5) 

Height (cm) 163.4 ±6.7 163.1 ±6.4 164.1±6.9 163.6 ±6.9 163.6 ±6.9 0.2 (-1.0, 2.6) -0.5 (-1.4, 0.4) 

Weight (kg) 66.2 ± 12.9 69.8 ± 12.1 72.8 ± 14.2 58.7 ± 7.8 62.2 ± 11.9 10.9(9.5, 12.4)*** -3.2 (-4.6, -1.5)*** 

BMI (kg/m2) 24.8 ± 4.5 26.3 ± 4.1 27.0 ±4.9 21.9 ±2.8 23.2 ± 4.0 4.1 (3.6, 4.6)*** -1.0 (-1.6, -0.5)*** 

Exercise (hr/wk) 4 ( 2 - 6 ) 4 (2 -5 .5 ) 3 ( 2 - 5 ) 4 (2 .5 -6 ) 4 ( 2 - 6 ) -0.1 (-0.6, 0.4) 0.1 (-0.4, 0.5) 

Caffeine (cups/day) 2 (1 -3.5) 2(1 -3.5) 2 (1 .5 -3 ) 2(1 -3.5) 2(1.5-3.5) -0.3 (-0.5, 0.0) -0.1 (-0.3, 0.2) 

Alcoholic beverages (/wk) 1.5 ( 0 - 5 ) 1 (0 - 5) 1 ( 0 - 4 ) 1.3(0-6) 2 ( 0 - 7 ) -0.4 (-1.1, 0.4) -0.8 (-1.4, -0.2)* 

Feelings about weightc 3.8 ±0.8 . 4.1 ±0.5 4.3 ±0.5 3.2 ±0.6 3.3 ±0.8 0.5 (0.4, 0.6)*** -0.002 (-0.06, 0.06) 

Notes: Data are presented as mean ± SD or median (interquartile range). Dietary restraint status was determined based on median split. Menopausal age 
refers to the number of years passed since the last menstrual cycle. Analyses of exercise, caffeine, alcohol, and feelings about weight included BMI as an 
additional covariate predictor variable. Missing values were excluded on a pairwise basis, so the exact n for each comparison varied. Participants with 
incomplete TFEQ-R scales or who did not indicate current dieting status could not be classified according to restraint and dieting status; thus, the n's for 
those groups do not total 1071. No interaction effects (i.e., a joint effect of dietary restraint and dieting) were detected. 

a Difference (95% CI) between dieters and non-dieters (controlling for dietary restraint status). 

b Difference (95% CI) between restrained eaters and unrestrained eaters (controlling for dieting status). 

c Responses fell on a 5-point scale (l=very underweight, 2=underweight, 3=about right, 4=overweight, 5=very overweight) 

*P<0.05 **P<0.01 ***p< 0.001 
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4.3.2 Accuracy of self-reported height and weight 

Reported height and weight was verified by direct measurement 4.1 ± 1.9 months after 

returning the questionnaire in 41 restrained and 37 unrestrained eaters who went on to complete 

another study [36]. Self-reported and measured height and weight were highly correlated (r = 

0.96 for height, r = 0.95 for weight, both P < 0.0001). The correlation between self-reported and 

measured BMI was somewhat lower (r = 0.89, P < 0.0001), but still strong. There were no 

significant differences between restrained and unrestrained eaters regarding the accuracy of self-

reported measurements (data not shown in chapter, refer to Appendix 24). 

4.3.3 Dietary attitudes and psychosocial characteristics 

The internal consistency (Cronbach's alpha) for TFEQ subscales and each of the other 

psychosocial characteristics measured in this sample is reported in Appendix 25. Descriptive 

statistics for dietary attitudes and psychosocial characteristics, as well as the difference in each 

variable between dieters and non-dieters, and restrained and unrestrained eaters, are provided in 

Table 4.3. Dietary restraint was significantly higher among restrained eaters than unrestrained 

eaters (by definition). The difference in dietary restraint score between dieters and non-dieters 

was smaller, but also significant. There was a small interaction of dietary restraint and dieting 

status on level of dietary restraint, illustrated in Figure 4.1, such that the difference in dietary 

restraint scores between dieters and non-dieters was slightly greater at low levels of dietary 

restraint than it was at high levels of dietary restraint. Dieters had higher scores for disinhibition, 

hunger, awareness of sociocultural attitudes towards appearance, and social physique anxiety 

than non-dieters, but restrained eaters did not differ from unrestrained eaters in those respects. 

Both dieters and restrained eaters internalized sociocultural attitudes towards appearance more 

than their non-dieting or unrestrained counterparts. Dieters had lower self-esteem than non-



Table 4.3: Self-reported dietary attitudes and psychosocial characteristics in dieters and non-dieters with high or low levels of dietary 
restraint 

Total sample Dieting Not dieting Dieting difference3 Restraint difference13 

Restrained Unrestrained Restrained Unrestrained 

n .1071 342 206 174 298 

Dietary restraint0 9.8 ±4.4 13.6 ±2.7 6.7 ± 1.9 13.1 ±2.5 5.6 ±2.3 1.0 (0.6, 1.3)*** 7.2 (6.9, 7.5)*** 

Disinhibition 5.5 ±4.1 7.0 ±4.0 7.6 ± 4.4 3.4 ±2.8 3.6 ±3.2 2.4(1.9, 3.0)*** -0.1 (-0.5, 0.4) 

Hunger 4.1 ±3.3 4.7 ± 3.5 5.5 ± 3.7 3.0 ±2.5 3.2 ±2.6 1.4(1.0, 1.9)*** -0.3 (-0.7, 0.1) 

SATAQ - Awareness 21.9 ±4.1 22.7 ±3.9 22.4 ± 4.2 21.4 ±4.2 21.0 ±3.8 1.0 (0.4, 1.5)** 0.5 (-0.02, 1.0) 

SATAQ - Internalization 12.7 ±4.4 13.9 ±4.4 13.1 ±4.9 12.6 ±4.2 11.3 ±3.7 1.7(1.1, 2.4)*** 1.0 (0.4, 1.6)*** 

Social physique anxiety 32.8 ± 10.3 36.4 ± 10.0 37.0 ± 9.9 28.2 ± 8.2 28.5 ± 9.2 5.2 (4.1, 6.5)*** 0.3 (-0.7, 1.4) 

Self-esteem0 1 ( 0 - 2 ) 1 ( 0 - 2 ) 1 ( 0 - 3 ) 0 ( 0 - 1 ) 0 ( 0 - 1 ) 0.5 (0.2, 0.8)*** -0.2 (-0.5, 0.05) 

Weight locus of control 8.4 ± 3.4 8.3 ±3.4 9.0 ± 3.1 7.5 ±2.3 8.6 ±3.5 0.1 (-0.4, 0.5) -0.7 (-1.1,-0.3)*** 

Notes: Data are presented as mean (standard deviation) or median (interquartile range). All analyses included BMI as an additional covariate predictor variable. 
Missing values were excluded on a pairwise basis, so the exact n for each comparison varied. Participants with incomplete TFEQ-R scales or who did not 
indicate current dieting status could not be classified according to restraint and dieting status; thus, the n's for those groups do not total 1071. 

a Difference (95% CI) between dieters and non-dieters (controlling for dietary restraint status). 

b Difference (95% CI) between restrained eaters and unrestrained eaters (controlling for dieting status). 

0 Interaction effect of dietary restraint and dieting status (see Figures 4.1 and 4.2). 

**P<0.01 *** PO.OOl 
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Figure 4.1: The interaction of dietary restraint and dieting status on score for dietary restraint 
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Notes: A statistical interaction between dietary restraint group (based on a median split of scores 
for dietary restraint) and dieting status was detected for dietary restraint score, controlling for 
effects of BMI (B = -0.7, 95% CI: -1.2, -0.1; P = 0.03). Scores for dietary restraint were 
measured with the TFEQ-R [8] (scores can range from 0 to 21, with higher scores indicating 
higher dietary restraint). 
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dieters (note: higher scores reflect lower self-esteem). Although there was no main effect of 

dietary restraint on self-esteem, there was an interaction between dietary restraint and dieting 

status such that dieters with low dietary restraint had lower self-esteem than dieters with high 

dietary restraint, as illustrated in Figure 4.2. Dietary restraint was associated with a difference in 

scores for weight locus of control (the high restraint group had a lower mean score, indicating a 

more internal weight locus of control), but dieters did not differ from non-dieters in this respect. 

When these analyses were conducted with only those respondents classified as highly 

restrained and highly unrestrained eaters (i.e., those participants falling in the upper and lower 

quartiles of the distribution of scores for dietary restraint), the same differences were noted 

between dieters and non-dieters and restrained and unrestrained eaters. In addition, the 

difference in self-esteem between highly restrained and highly unrestrained eaters (such that 

highly restrained eaters had scores reflecting slightly higher self-esteem) bordered statistical 

significance (P = 0.05). However, the interactions of dieting status and dietary restraint did not 

persist for dietary restraint score (B = -0.2, 95% CI: -1.0, 0.4; P = 0.56) nor self-esteem (B = -

0.4, 95% CI: -0.9, 0.2; P = 0.28). These additional analyses for highly restrained and highly 

unrestrained eaters are presented in Appendix 26. 

4.3.4 Dietary and psychosocial characteristics as predictors of dieting and restraint 

Results of the logistic regression conducted to examine the extent to which BMI and each 

of the dietary attitudes and psychosocial characteristics predicted dieting status are shown in 

Table 4.4. Four variables were significant independent positive predictors of dieting status: 

BMI, dietary restraint, disinhibition, and social physique anxiety. The full model including all 

nine predictors predicted 76.1% of all cases (73.0% of non-dieters and 78.7% of dieters), but was 

not significant according to the Hosmer-Lemeshow goodness-of-fit test (X = 12.3, P = 0.14). 



Figure 4.2: The interaction of dietary restraint and dieting status on score for self-esteem 
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Notes: A statistical interaction between dietary restraint group (based on a median split of scores 
for dietary restraint) and dieting status was detected for self-esteem score, controlling for effects 
of BMI (B = -0.5, 95% CI: -1.0, -0.02; P = 0.04). Scores for self-esteem were measured with the 
Rosenberg Self-Esteem Scale [29] (scores can range from 0 to 10, with higher scores indicating 
lower self-esteem). 
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Table 4.4: Logistic regression analysis of dieting status as a function of BMI, dietary attitudes, 
and psychosocial variables 

Variable B(SE) Wald Test P Odds Ratio (95% CI) 

BMI 0.199 (0.03) 53.1 0.000 1.2(1.16, 1.29) 

Dietary restraint 0.168 (0.02) 65.4 0.000 1.2 (1.14, 1.23) 

Disinhibition 0.159 (0.03) 24.6 0.000 1.2 (1.10, 1.25) 

Hunger 0.005 (0.03) 0.02 0.89 1.0 (0.94, 1.08) 

SATAQ - Awareness -0.001 (0.02) 0.004 0.95 1.0 (0.96, 1.07) 

SATAQ - Internalization 0.027 (0.02) 1.4 0.24 1.0 (0.98, 1.07) 

Social physique anxiety 0.028 (0.01) 5.5 0.02 1.0(1.0, 1.1) 

Self-esteem -0.03(0.05) 0.3 0.58 1.0 (0.88, 1.08) 

Weight locus of control 0.004 (0.03) 0.02 0.90 1.0(0^95, 1.06) 

(Constant) -8.358 (0.82) 104.5 0.000 -

Notes: The full model predicted 76.1% of all cases, but was not significant according to the 
Hosmer-Lemeshow goodness-of-fit test (X2 = 12.3, P = 0.14). However, the model accounted 
for 26.8% of the variance in dieting status (P < 0.0001). 

a Odds ratio is Exp P value from SPSS. 
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However, the model accounted for 26.8% of the variance in dieting status (P < 0.0001). 

The same predictors (with dieting status substituted for dietary restraint score) were 

entered into a multiple regression analysis to predict score for dietary restraint (treated as a 

continuous variable). Those results, shown in Table 4.5, indicate that seven variables were 

significant independent predictors of dietary restraint score: BMI, hunger and WLOC were 

negative predictors of dietary restraint, and dieting status, internalization of sociocultural 

attitudes towards appearance, social physique anxiety, and self-esteem were positive predictors 

of dietary restraint. (Note that because lower scores for self-esteem reflect higher self-esteem, 

the direction of association with self-esteem scores shows that the relationship between self-

esteem and dietary restraint is a positive one). The R 2 for the entire model was 0.162, indicating 

that those variables accounted for 16.2% of the variance in dietary restraint score (P < 0.0001). 

When the results of these two regression analyses are compared, two main areas of 

overlap emerge. Both dieting status and dietary restraint are predicted by each other and by 

BMI. However, there was an important difference with respect to BMI: it positively predicted 

dieting status (indicating that those with higher BMI would be more likely to be trying to lose 

weight) whereas it negatively predicted dietary restraint score (indicating that lower BMI 

predicted higher scores for dietary restraint). Both dieting and dietary restraint were predicted by 

higher levels of social physique anxiety. Disinhibition was a significant predictor of dieting 

status, but did not predict dietary restraint. Dietary restraint was, however, also predicted by 

hunger, internalization of sociocultural attitudes towards appearance, self-esteem, and WLOC. 

BMI, eating attitudes, and psychosocial characteristics together predicted roughly 10% more 

variance in dieting status than they did in dietary restraint score. 
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Table 4.5: Results of a multiple linear regression analysis to predict dietary restraint score on the 
basis of BMI, dieting status, dietary attitudes, and psychosocial characteristics 

Variable B (95% CI) •P f P 

BMI -0.126 (-0.198, -0.055) -0.130 -3.5 0.001 

Dieting 2.909(2.298, 3.519) 0.329 9.4 0.000 

Disinhibition -0.005 (-0.106, 0.096) -0.005 -0.1 0.92 

Hunger -0.112 (-0.217, -0.007) -0.085 -2.1 0.04 

SATAQ - Awareness 0.028 (-0.043, 0.100) 0.026 0.8 0.44 

SATAQ - Internalization 0.129 (0.058, 0.199) 0.129 3.6 0.000 

Social physique anxiety 0.038 (0.000, 0.076) 0.089 2.0 0.05 

Self-esteem -0.190 (-0.348, -0.033) -0.085 -2.4 0.02 

Weight locus of control -0.230 (-0.311,-0.150) -0.173 -5.6 0.000 

(Constant) 10.453 (8.341, 12.565) - 9.7 0.000 

Notes: Dietary restraint score was treated as a continuous variable in this analysis. R 2 for the 
entire model was 0.162 (P < 0.0001). 
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4.3.5 Food choice motives 

We examined the importance of various motives for food choice and compared restrained 

eaters and unrestrained eaters, and dieters and non-dieters. BMI was included as a covariate in 

these analyses. Figure 4.3 illustrates the differences between restrained and unrestrained eaters, 

and dieters and non-dieters, on five food choice motives for which significant differences were 

found. Restrained eaters were more motivated by health (B = 0.24, 95% CI: 0.18, 0.30; P < 

0.0001) and familiarity (B = 0.11, 95% CI: 0.01, 0.21; P = 0.02) than unrestrained eaters, but 

there was no effect of dieting status on those motives and no interaction. Convenience was more 

important for dieters than non-dieters (B = 0.14, 95% CI: 0.04, 0.23; P = 0.006), but there was no 

effect of dietary restraint. There was, however, an interaction between dietary restraint and 

dieting on the importance of convenience: the importance of convenience decreased slightly for 

dieters with high restraint whereas it increased for non-dieters with high restraint (Figure 4.4). 

Mood was a more important motive for restrained than unrestrained eaters (B = 0.13, 95% CI: 

0.03, 0.24; P = 0.01) and dieters than non-dieters (B = 0.014, 95% CI: 0.02, 0.23; P = 0.02). 

Weight control was also a more important food motive for restrained than unrestrained eaters (B 

= 0.62, 95% CI: 0.54, 0.70; P< 0.0001) and dieters than non-dieters (B = 0.25, 95% CI: 0.17, 

0.35; P < 0.0001). There was an interaction of dietary restraint and dieting status on the 

importance of weight control on food choice: non-dieters with high restraint were more similar to 

dieters than non-dieters with low restraint (Figure 4.5). 

These differences in food choice motives, while significant, were quite small, ranging 

from a 3% difference in scores between restrained and unrestrained eaters for familiarity, to a 

15% difference in scores between those groups for weight control. There were no significant 

differences associated with dietary restraint, dieting status, or their interaction with respect to the 

four remaining food choice motives assessed (price, natural content, sensory appeal, and ethical 

concern) (data not shown in chapter; refer to Appendix 27). 
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Figure 4.3: Differences in food choice motives between restrained and unrestrained eaters and 
dieters and non-dieters 
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* Significant main effect difference (P < 0.05) 
f Significant interaction of dietary restraint and dieting status (P < 0.05) 

Notes: Error bars represent 95% CI. Shaded bars represent difference in scores for the particular 
food motive between restrained and unrestrained eaters (based on a median split of scores for 
dietary restraint) and dieters and non-dieters. Differences were examined using contrast codes in 
multiple regression. All analyses controlled for BMI. The importance of each food choice 
motive was measured with the Food Choice Questionnaire [33] and scores for each motive can 
range from 1 to 4, with higher scores reflecting more importance attributed to that motive. Here, 
larger shaded bars would indicate greater difference between groups. 
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Figure 4.4: The interaction of dietary restraint and dieting status on score for convenience as a 
motive for food choice 

Level of dietary restraint 

Dieting status: • -m Dieting 
• • Not dieting 

Notes: A statistical interaction between dietary restraint group (based on a median split of scores 
for dietary restraint) and dieting status was detected for convenience as a food choice motive, 
controlling for effects of BMI (B = -0.2, 95% CI: -0.4, -0.01; P = 0.049). The importance of 
convenience as a food choice motive was measured with the Food Choice Questionnaire [33] 
(scores can range from 1 to 4, with higher scores reflecting greater importance placed on that 
food choice motive). 
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Figure 4.5: The interaction of dietary restraint and dieting status on score for weight control as a 
motive for food choice 

Dieting status: • ^Dieting 
• »Not dieting 

Notes: A statistical interaction between dietary restraint group (based on a median split of scores 
for dietary restraint) and dieting status was detected for weight control as a food choice motive, 
controlling for effects of BMI (B = -0.28, 95% CI: -0.45, -0.12; P < 0.0001). The importance of 
weight control as a food choice motive was measured with the Food Choice Questionnaire [33] 
(scores can range from 1 to 4, with higher scores reflecting greater importance placed on that 
food choice motive). 
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4.3.6 Food choice motives as predictors of dieting status and dietary restraint 

Table 4.6 shows the results of a logistic regression analysis of dieting status as an 

outcome of BMI and food choice motives. In addition to BMI, four food choice motives showed 

a significant relationship with dieting status: dieting status was negatively predicted by 

familiarity and price (indicating that dieters placed less importance on these motives) and 

positively predicted by convenience and weight control (indicating these motives were more 

important). The full model (with all 10 predictors) predicted 74% of cases (73% of nori-dieters 

and 75% of dieters), but did not reach statistical significance (X2 = 14.0, P = 0.08). However, the 

model accounted for 23% of the variance in dieting status (P < 0.0001). 

The same analysis was done for dietary restraint score. 'As shown in Table 4.7, in 

addition to BMI, four food choice motives predicted dietary restraint score: health and weight 

control were positive predictors of dietary restraint score, and price and natural content were 

negative predictors (model R 2 = 0.377, P < 0.0001). 

Comparing the results of these two regressions, dieting and dietary restraint are both 

positively predicted by weight control and negatively predicted by price. Convenience as a food 

motive was a positive predictor and familiarity was a negative predictor of dieting status, but 

neither of these motives was significant in predicting dietary restraint score. Dietary restraint 

was positively predicted by health and negatively predicted by natural content, neither of which 

was significant in predicting dieting status. Food choice motives account for a greater proportion 

of the variance in dietary restraint score than they do in dieting status. 
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Table 4.6: Logistic regression analysis of dieting status as a function of BMI and motives for 
food choice 

Variable B(SE) Wald Test P Odds Ratio (95% Cl)a 

BMI 0.274 (0.02) 134.4 0.000 1.31 (1.26,1.38) 

Health 0.082 (0.2) 0.169 0.68 1.09 (0.74, 1.6) 

Familiarity -0.331 (0.12) 7.8 0.005 0.72 (0.57, 0.91) 

Convenience 0.343 (0.13) 7.1 0.008 1.41 (1.09, 1.81) 

Mood 0.187(0.11) 2.7 0.099 1.21 (0.97, 1.51) 

Weight control 0.898 (0.13) 50.1 0.000 2.5(1.9, 3.1) 

Price -0.411 (0.12) 12.0 0.001 0.663 (0.53, 0.84) 

Natural content -0.102 (0.12) 0.69 0.41 0.90 (0.71, 1.14) 

Sensory appeal 0.052 (0.14) 0.14 0.71 1.05 (0.80, 1.39) 

Ethical concern 0.038 (0.11) 0.12 0.73 1.04 (0.84, 1.29) 

Constant -8.99 (0.89) 101.2 0.000 — 

Notes: The full model correctly predicted 74% of cases but was not considered significant 
according to the Hosmer-Lemeshow goodness-of-fit test (X1 = 14.0, P = 0.08). However, the 
model accounted for 23% of the variance in dieting status {P < 0.0001). 

a Odds ratio is Exp |3 value from SPSS 
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Table 4.7: Results of a multiple regression analysis to determine the relative importance of food 
choice motives in predicting dietary restraint score 

Variable B (95% CI) P t P 

BMI -0.075 (-0.123, -0.025) -0.076 -2.9 0.003 

Health 1.28 (0.71, 1.86) 0.145 4.4 0.000 

Familiarity 0.09 (-0.25, 0.42) 0.015 0.5 0.61 

Convenience -0.309 (-0.676, 0.058) -0.048 -1.6 0.099 

Mood -0.085 (-0.417, 0.247) -0.015 -0.5 0.62 

Weight control 3.553(3.21,3.90) 0.585 20.3 0.000 

Price -0.801 (-1.14, -0.47) -0.129 -4.7 0.000 

Natural content -0.368 (-0.733, -0.004) -0.065 -2.0 0.048 

Sensory appeal -0.278 (-0.691,0.135) -0.036 -1.3 0.19 

Ethical concern -0.018 (-0.333, 0.298) -0.003 -0.1 0.91 

Constant 2.097 (-0.121,4.315) — 1.9 0.06 

2 

Notes: Dietary restraint score was treated as a continuous variable in this analysis. R for the 
entire model was 0.377 (P < 0.0001). 
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4.4 Discussion 

Our findings suggest that dietary restraint is not analogous to dieting in postmenopausal 

women. The results of our comparisons of dieters versus non-dieters and restrained eaters versus 

unrestrained eaters were dissimilar and included some important distinctions. This implies that 

these were not parallel comparisons; rather, the groups identified as dieters and restrained eaters 

were quite divergent. 

One surprisingly clear indication of the difference between dieting and dietary restraint 

was the finding that BMI showed opposite associations with each construct. When controlling 

for dietary restraint, dieters had notably higher BMI than non-dieters (4.1 kg/m2 difference), 

whereas controlling for dieting status, restrained eaters had slightly lower BMI (1 kg/m2 

difference) than unrestrained eaters. In fact, the difference between restrained and unrestrained 

eaters increased to 1.6 kg/m when we examined the difference in BMI between highly 

restrained (scoring in the upper quartile) and highly unrestrained (scoring in the lower quartile) 

eaters. Past research has been unclear regarding whether BMI differs in women in association 

with dietary restraint, with many studies indicating that there is no relationship [e.g., 22, 45-47]. 

Indeed, in this sample, the univariate correlation between dietary restraint and BMI was not 

significant (r = -0.006, P = 0.84; Appendix 28), and if high and low restraint groups were to be 

compared using at test (which would not control for the effects of dieting status), no difference 

in BMI would be found between restrained and unrestrained eaters (24.8 ± 4.2 versus 24.8 ± 4.7; 

t = -0.02, P = 0.99) or highly restrained and highly unrestrained eaters (24.3 ± 3.8 versus 24.6 ± 

5.0; t = 0.76, P = 0.45). The finding that BMI is actually lower among restrained eaters when 

dieting status is controlled for is an important and meaningful distinction. 

The results of our regression analyses examining predictors of dieting status and dietary 

restraint have interesting implications for restraint theory. Restraint theory asserts that dieting 

leads to overeating or bingeing [48]. From this perspective, dietary restraint equates to dieting 
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and disinhibition in dieters results from their dietary restraint [15]. Our results both support and 

refute these ideas. True, dietary restraint and disinhibition were independent predictors of 

dieting status: higher scores for both constructs were associated with being on a diet (Table 4.4). 

However, it is notable that dietary restraint itself was not associated with disinhibition (Table 

4.5). These results are consistent with the notion that dietary restraint and disinhibition go hand 

in hand for dieters. However, they also underscore the distinction between dieting and dietary 

restraint. 

Our results suggest that dietary restraint as measured by the TFEQ-R, when considered 

independent of dieting status, may be characteristic of women who have been successful at 

suppressing weight gain. This group appears to be what van Strien [20] and others would 

describe as 'successful dieters' because of their low susceptibility towards failure of restraint 

(disinhibition). However, given the limitations of that term (since it considers all restrained 

eaters as dieters, which we know is often not the case [10], and indeed our results suggest that 

the distinction between dieters and restrained eaters may be greater than the overlap), it seems 

clear that we need to modify the terminology that is used when referring to dietary restraint and 

dieting. Restrained eaters (as identified by the TFEQ-R) appear distinct from dieters. They 

appear to engage in long-term cognitive control over the amount and types of food consumed, 

whereas dieters may be more likely to engage in acute episodes of caloric restriction interspersed 

with periods of disinhibition. Although several past attempts have been made at refining our 

terminology with respect to what dietary restraint scales actually measure, the terms originally 

used to describe the scales remain the most heavily used. For example, it was previously 

suggested that since disinhibition implies prior inhibition, the term should be changed to 

'susceptibility to eating problems' or 'externally triggered eating' [20, 49]. However, the use of 

the term disinhibition continues, just as the casual use of the terms dieting and dietary restraint 

has also persisted. 
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We assessed dieting status with the question, "Are you trying to lose weight at the present 

time?" as have others [50]. Although this question does not directly assess dieting per se, it 

accurately reflects the behavioural intent to lose weight and may avoid some of the negative 

associations some women have with the word 'dieting.' Although this could lead to the 

misclassification of women who were trying to lose weight by increasing physical activity rather 

than restricting dietary intake, this does not appear to have been the case, given our finding that 

dieters with low dietary restraint did not exercise more than dieters with high dietary restraint. 

This suggests that the unrestrained dieters were not substituting increased exercise (energy 

output) for dietary restriction in their efforts to lose weight. These results contrast the report of 

French and colleagues, who found that women aged 35.8 ± 8.2 years who were currently dieting 

to lose weight reported expending approximately twice as many kcal in physical activity as non-

dieters, in addition to consuming fewer kcal in their diet [51]. 

Our results clearly support the concept that dietary restraint is applicable to 

postmenopausal women. In fact, the mean score for dietary restraint observed in this sample 

(9.8) was slightly higher than mean scores -9.0 typically reported in studies of young women 

[19, 51], although it was slightly lower than the mean score of 10.7 obtained in a survey of 

postmenopausal American women [22, 23]. Our finding that restrained eaters are more likely to 

be motivated by health when making food choices is consistent with past studies which have 

shown that restrained eaters are more likely to make healthier food choices [52, 53] and avoid 

sweets [51]. 

This study makes a significant contribution to our understanding of how a common 

measure of dietary restraint is similar to, and different from, dieting. By comparing the two 

constructs in multiple regression with contrast codes, we were able to examine the independent 

effects of each characteristic, since multiple regression controls for overlap among predictors. 

Previous studies have not controlled for current dieting status when examining differences 
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between restrained and unrestrained eaters. Yet our results must be interpreted in light of our 

study's limitations. This was a cross-sectional study of non-randomly selected volunteers, and 

we relied on self-report measures of height, weight, and all other characteristics. Also, we used 

only one measure to assess dietary restraint (the TFEQ-R). Although previous studies have 

shown that dietary restraint as measured by the TFEQ-R is quite similar to dietary restraint as 

measured by the DEBQ-R [19], it is possible that aspects of our results may have been different 

if we had used the RS to identify restrained and unrestrained eaters. 

For our primary analyses, we classified women as restrained or unrestrained eaters by 

using a median split of restraint scores. High and low restraint groups were required for the 

analyses we planned (so that contrast code comparisons could be made with the dieting status 

groups), and by using median split, we were able to include all respondents in the primary 

analyses. Yet it must be acknowledged that the classification of participants with scores close to 

the median could be considered somewhat arbitrary, and that anytime one uses a median split 

dichotomy for a characteristic measured by a continuous scale there is a loss of information [20] 

and increased likelihood of Type I error [54]. We attempted to reduce the effect of this on our 

interpretation of our results by also conducting our analysis in highly restrained and highly 

unrestrained eaters (those who fell in the upper and lower quartile of scores for dietary restraint). 

These analyses used a subset of our sample which differed to a greater extent with respect to 

scores for dietary restraint to examine whether the pattern of results was similar to that obtained 

in the large group classified by median split. These secondary analyses suggested that the 

difference in alcohol intake between women with high and low restraint and the interaction of 

restraint and dieting on scores for dietary restraint and self-esteem were not real. 

Another potential limitation was that our treatment of missing TFEQ values would have , 

reduced variance in those variables, thus decreasing the likelihood of detecting significant 

associations with other variables. In this respect, multiple imputation would have been a 
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preferable approach to replacing missing values. However, it is unlikely that this was a 

significant issue in our results, given our large sample size and relatively small proportion of 

missing TFEQ values which were replaced with the median. 

Our results suggest that there is significant divergence in the populations identified as 

dieters and restrained eaters, and that to automatically classify women with high levels of dietary 

restraint as dieters would be misguided. It has been noted previously that a large proportion of 

people with high scores for dietary restraint do not report current dieting [10, 55], and that 

measures of dietary restraint are only weakly related to behaviours thought to be indicative of 

dieting (such as dietary energy restriction) [51]. Recent data from studies of dietary restraint and 

caloric intake measured by unobtrusive observation also indicated that scores for dietary restraint 

were not associated with short-term dietary restriction [11]. These results, combined with our 

own, indicate that researchers should not use an individual's score for dietary restraint as a proxy 

for dieting status, or otherwise infer that the two constructs are analogous. Furthermore, studies 

in which this was done should be interpreted in light of the growing evidence that dietary 

restraint is a separate, albeit related, characteristic from dieting. We speculate that the TFEQ-R 

score for dietary restraint reflects ongoing efforts to limit dietary intake, whereas dieting involves 

slightly different intentions and acute episodes of perceived dietary restriction. However, further 

work is required to more clearly differentiate how these constructs relate to actual behaviours 

and to determine their possible health implications independent of one another. 
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CHAPTER 5 

REPORTED 10-YEAR WEIGHT HISTORY AND WEIGHT-RELATED FACTORS IN 
POSTMENOPAUSAL WOMEN 

A version of this chapter will be submitted for publication: 
Rideout CA, Barr SI. Reported 10-year weight history is associated with current body mass 
index, eating attitudes, and other weight-related factors in postmenopausal women. 
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5.1 Introduction 

With rates of overweight and obesity on the rise throughout the world [1, 2], interest in 

their health consequences has increased dramatically. It is clear that obesity is associated with 

adverse health risks, especially risk for cardiovascular disease and stroke [3, 4]. There is further 

evidence that overweight and obesity are associated with hypertension, dyslipidemia, and type 2 

diabetes across the lifespan [3, 5, 6]. For older adults, risks associated with excessive body 

weight may be especially relevant. Not only is age an additional risk factor for many health 

conditions for which obesity is also a risk factor, but body weight also tends to increase with age 

[7, 8]. Postmenopausal women may be especially vulnerable to the possible consequences of 

adult weight gain, given the tendency to gain weight in the years around the menopausal 

transition [9-12]. 

Although common, the implications of adult weight gain are not negligible. Regardless 

of body mass index (BMI) attained, adult weight gain is associated with risk for various cancers 

[13-15] and cardiovascular disease [10]. Adult weight loss, on the other hand, has been 

associated with reduced risk for type 2 diabetes [16], improvements in cardiac risk profiles, and 

reduced hypertension [17]. Adult weight fluctuation (also referred to as weight cycling) appears 

to play an important role in health as well. For example, in a large prospective study of hip 

fracture, those with the greatest variability in weight over a 12-year period had the highest risk of 

fracture, independent of BMI and linear trend in weight change [18]. 

Although research has begun to unravel the implications of changes in adult body weight, 

little is known about characteristics associated with different weight histories. In particular, it is 

unknown how women who have experienced changes in body weight may differ from those who 

have maintained their weight with respect to dietary, psychosocial, and lifestyle factors. If we 

had a greater understanding of how women who experienced weight changes in adulthood (loss, 

gain, or cycling) differ from those who maintained their weight, we could perhaps better target 
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health promotion programs to promote weight maintenance. For example, past studies have 

found that disinhibition of eating control [19] is strongly associated with current body weight, 

while dietary restraint has a negligible association [20, 21]. This would suggest that focusing on 

disinhibition may be more effective than approaches which typically aim at increasing dietary 

restraint. However, whether these associations hold true irrespective of body weight history is 

unknown. It is possible that the factors which are most important in determining an individual's 

body weight could be influenced partly by individual weight history (and vice versa). 

This study was undertaken to determine whether there are differences in current BMI, 

eating attitudes, and psychosocial factors among groups of postmenopausal women with 

different self-reported 10-year weight histories. We surveyed postmenopausal women 

volunteers and classified them according to their self-reports of whether they had maintained 

weight, lost weight, gained weight, or experienced weight cycling in the past 10 years. We 

aimed to address two main questions. First, how do women who report changes in weight over 

10 years differ from those who maintained their weight during that time with respect to current 

BMI, dietary attitudes, and weight-related psychosocial and lifestyle characteristics? And 

second, do determinants of current BMI differ in postmenopausal women depending on whether 

they experienced weight maintenance, loss, gain, or cycling in the past 10 years? 

5.2 Methods 

We conducted a cross-sectional mail-administered survey of postmenopausal women 

volunteers between June 2003 and February 2004. Participants were recruited primarily through 

advertisements in community newspapers (Appendix 4) and were eligible to participate if they 

met both inclusion criteria: age 45-75 years, and >1 year since last menstrual cycle. Potential 

participants contacted us by phone and heard a recorded message which provided more 

information about the study. Interested participants could request that a questionnaire package 
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be sent to them by mail. The package included an explanatory letter addressed to the participant 

(Appendix 5), the questionnaire (Appendix 6), and a stamped addressed return envelope. In 

cases where participants did not initially respond by either returning a completed questionnaire 

or declining participation in the study, one reminder letter was mailed in which we indicated that 

another copy of the questionnaire could be sent to the participant, if needed (Appendix 20). 

Participants were not paid for their involvement in the study, but they were advised that if they 

returned a completed questionnaire, they could be entered in a random draw for three prizes 

(choice of cash or gift certificates) and that if they were interested and deemed eligible, they 

could be invited to participate in a further study of nutrition and bone health. The study protocol 

was approved by the Clinical Research Ethics Board of The University of British Columbia 

(Appendix 2) and all respondents consented to participate (Appendix 5). 

5.2.1 Participants 

Of 1237 women who requested a survey package, 1078 returned a completed 

questionnaire (response rate = 87.1%). Data from seven respondents were not retained in the 

final analyses: five were not classified as postmenopausal (<1 year had passed since their last 

menstrual cycle) and two were older than our target age group (at 76 and 80 years of age). Thus, 

our final sample size was 1071. 

5.2.2 Questionnaire 

The study questionnaire assessed current body size, 10-year weight history, dietary 

attitudes, perceptions of personal body weight, dieting status, psychosocial factors possibly 

associated with body weight (self-esteem, social physique anxiety, weight locus of control), 

weekly hours of exercise, and other lifestyle and demographic factors. It was pilot-tested by 33 

postmenopausal women and evaluated for clarity and readability. Different versions of the 
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questionnaire (sent sequentially as requests were received) presented psychometric scales in 

counter-balanced order across participants (Appendix 21), allowing us to control for possible 

order effects. 

5.2.2.1 Current body size 

Current height and weight were self-reported and used to calculate body mass index 

(BMI; kg/m2). BMI was classified as underweight (<18.5), normal weight (18.5 - 24.9), 

overweight (25.0 - 29.9), or obese (> 30) according to World Health Organization (WHO) 

criteria [22]. In a subset of participants (n=78) who went on to participate in a subsequent study-

[23], height (cm) and weight (kg) were measured directly and used to calculate BMI (4.1 ± 1.9 

months after completing this questionnaire). In those participants, height was measured to the 

nearest 0.1 cm using a stadiometer (Seca model 214, Hamburg, Germany) without shoes at full 

inspiration. Weight was measured in light indoor clothing without shoes to the nearest 0.5 kg 

using an electronic scale (Sunbeam Inc., Boca Raton, Florida). 

5.2.2.2 Reported 10-year weight history 

Participants reported whether they had, over the last 10 years: stayed within 5 lbs (2.27 

kg) of their current weight, lost weight (> 5 lbs), gained weight (> 5 lbs), or experienced weight 

cycling (i.e, patterns of weight gain and loss > 5 lbs). For participants reporting changes in 

weight, the number of lbs (or kg) lost, gained, or cycled was also reported. 

5.2.2.3 Dietary attitudes 

We used the Three-Factor Eating Questionnaire (TFEQ) [19] to measure three aspects of 

self-reported eating behaviour: cognitive dietary restraint (the perception of constantly 

monitoring and making an effort to restrict dietary intake in an effort to achieve or maintain a 
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certain body weight), disinhibition (susceptibility to overeating due to a loss of control over 

eating), and hunger (the subjective feeling of hunger). This 51-item instrument is comprised of 

36 true/false questions and 15 items scored on a 4-point Likert-type scale. As has been done 

previously [24], we changed the wording of the first true/false item, which is part of the 

disinhibition subscale. This item typically reads, "When I smell a sizzling steak or see a juicy 

piece of meat, I find it very difficult to keep from eating, even if I have just finished a meal" but 

we replaced the words "a sizzling steak or see a juicy piece of meat" with "the aroma of my 

favourite food" in order to make the question suitable for vegetarians. All other TFEQ items 

were reproduced and scored as suggested [19]. 

Given that past research has suggested the three factors measured by the TFEQ may not 

be unidimensional in nature [25, 26], we also examined participants' scores on aspects of dietary 

restraint, disinhibition, and hunger. Specifically, we calculated scores for: i) flexible control of 

eating (i.e., a graduated approach to dietary restraint) and rigid control of eating (i.e., a 

dichotomous "all or nothing" approach to dietary restraint) [26], ii) habitual susceptibility to 

disinhibition (i.e., recurrent disinhibition), emotional susceptibility to disinhibition (i.e., 

disinhibition associated with negative mood states), and situational susceptibility to disinhibition 

(i.e., disinhibition triggered by specific environmental circumstances) [25], and iii) internal and 

external locus of hunger (reflecting hunger that is internally regulated or which results from 

external cues, respectively) [25]. 

5.2.2.4 Perceptions of current weight 

Participants indicated whether they felt they were currently very underweight, slightly 

underweight, about right, slightly overweight, or very overweight. A similar item has been used 

to assess perceived overweight in the past [27]. We treated this item as a continuous variable 

and scored it from 1 (very underweight) to 5 (very overweight). 
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5.2.2.5 Dieting status 

This was assessed with the question "Are you trying to lose weight at the present time?" 

A single simple question has been shown to be a robust measure of dieting status (i.e., current 

efforts to lose weight) [28, 29] and this item has been used to assess dieting status previously 

[27]. 

5.2.2.6 Self-esteem 

Rosenberg's 10-item Self-esteem Scale was used to measure participants' feelings of 

self-worth [30]. Lower scores on this scale reflect feelings of higher self-esteem and personal 

value, whereas higher scores reflect lower self-esteem and greater feelings of dissatisfaction with 

oneself. High internal consistency (Cronbach's alpha of 0.93) and test-retest reliability (r = 0.80) 

were reported when the scale was introduced [30]. More recently, a Cronbach's alpha of 0.84 

and test-retest reliability of 0.80 were reported in a study of 202 adults [31]. 

5.2.2.7 Social physique anxiety 

We used the 12-item Social Physique Anxiety Scale to assess the level of anxiety 

participants may experience when they perceive that their physique is being evaluated by others 

[32]. It has good internal consistency (Cronbach's alpha = 0.90) and test-retest reliability (r = 

0.82 after 8 weeks) [32]. In keeping with recent research [33, 34], we re-worded the second item 

in the positive tone in order to increase clarity. 

5.2.2.8 Weight locus of control 

We included this short (4-item) scale to measure the extent to which participants believe 

that their body weight is under their personal control [35]. Scores can range from 4-24. Lower 
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scores reflect an internal locus of control (the belief that one's body weight is under one's 

control) whereas higher scores reflect an external locus of control (the belief that personal body 

weight is largely influenced by factors over which one has no control). Because the scale is 

comprised of so few items, its internal and test-retest reliability are relatively low (Cronbach's 

alpha = 0.56, r = 0.67 after 24 days) [35], and effects associated with the W L O C scale are likely 

smaller than those that could be obtained if the scale contained more items [36]. 

5.2.2.9 Lifestyle and demographic factors 

Participants reported the number of hours in which they engaged in physical activity 

sufficient to raise their heart rate each week (weekly exercise). They also indicated use of 

hormone replacement therapy (HRT), typical diet (mixed, vegetarian, vegan, other), smoking 

habits (current, former, never), ethnicity (according to categories used in the most recent census 

[37]), highest level of education completed (< secondary school, university/college, postgraduate 

studies), and annual income (<$35,000, $35,000-$50,000, >$50,000). 

5.2.3 Missing values 

For most variables, complete data sets were available. However, although the majority of 

respondents (n = 848; 79%) completed the entire TFEQ, between 7% and 16% of participants 

omitted items from one of its three subscales. Participants with complete TFEQs varied from 

those with incomplete questionnaires in that they were slightly older and had slightly higher 

BMI. Therefore, to avoid bias in the dataset while retaining data only from scales that had been 

meaningfully completed, we included TFEQ scores as long as: (i) < 2 responses were missing 

from the particular subscale, and (ii) < 5 responses were missing from the entire TFEQ (10% of 

all items). For respondents meeting these criteria, missing TFEQ values were replaced with the 

median response for that item, and then scores were calculated. This enabled us to calculate a 
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dietary restraint score for 1044 (97%) participants, a disinhibition score for 1046 (97%), and a 

hunger score for 1049 (97%). Few data were missing for other variables and those that were 

appeared to be random. Thus, we excluded other missing values on a pairwise basis. 

5.2.4 Statistical analysis 

Participants were categorized into one of four groups according to self-reported 10-year 

weight history: maintained weight within 5 lbs or 2.27 kg (n = 350; 33%), lost weight (n = 152; 

14%), gained weight (n = 384; 36%), and experienced weight cycling (n = 169; 16%). Sixteen 

(1.5%) respondents did not report their 10-year weight history and were excluded from 

comparisons of these groups. Possible order effects were examined by classifying respondents 

according to the version of questionnaire they completed and then examining differences on key 

variables using one-way analysis of variance (ANOVA). No order effects were detected; 

therefore, all analyses were conducted without regard to questionnaire version. 

Data are presented as mean ± SD or n (%), unless otherwise noted. Differences in 

categorical variables between groups were examined by chi square analysis. Group differences 

in continuous variables were examined by multiple regression, using three dummy codes for the 

four weight history groups. The three groups who reported changes in weight in the last 10 years 

(lost weight, gained weight, experienced weight cycling) were compared to the group of weight 

maintainers (the reference group). Current age and BMI were included as additional predictor 

variables in comparisons of eating attitudes and psychosocial characteristics between weight 

history groups to control for effects of those variables. We used multiple regression to examine 

possible differences in continuous variables between weight history groups rather than analysis 

of covariance (ANCOVA) because the four weight history groups differed in size, and regression 

does not rely on the assumption of equal group size as does A N C O V A . Multiple regression is 

also useful because it examines independent prediction by controlling for possible overlap 
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among predictor variables. The assumption of homoscedasticity (homogeneity of variance 

between groups) was also not met for these comparisons, which, if ignored, could lead to biased 

estimates of standard error and confidence intervals (CIs). We corrected for this by estimating 

95% CIs using the bias corrected and accelerated bootstrap method [38-40] by case resampling 

(with replacement) in 999 random bootstrap samples. 

To examine possible associations among current BMI, eating attitudes, and psychosocial 

variables for the total sample and each weight history, we calculated Pearson's correlation 

coefficients. A Bonferroni adjustment for multiple comparisons was used to set statistical 

significance at P < 0.001 for correlation analyses. To examine predictors of current BMI for 

each of the four weight history groups as well as for the total sample, we used stepwise multiple 

linear regression analysis. Five regressions were performed (one for each weight history group 

and one for the total sample). For each regression analysis, BMI was the dependent variable, and 

the following nine independent variables were available for entry: scores for dietary restraint, 

disinhibition, hunger, self-esteem, social physique anxiety, and WLOC; current age; menopausal 

age; and current weekly hours of exercise. For the regression run in the total sample, the three 

dummy variables coding weight history group were also available for selection. For each step in 

each regression, the criterion for a variable to enter the regression equation was P < 0.05 and the 

criterion for its exclusion in subsequent steps was P > 0.10. Regression analyses were conducted 

using Arc statistical software (version 1.06, St. Paul: University of Minnesota) with the 

bootstrapping add-on [41, 42], and all other analyses were conducted using SPSS for Windows 

(version 11.5, Chicago: SPSS Inc.). 
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5.3 Results 

5.3.1 Descriptive and weight-related characteristics 

Mean age for all participants was 59.8 ± 6.8 years, menopausal age was 11.3 ± 8.6 years, 

and weekly exercise was 4.3 ± 3 . 7 hours. As a whole, the sample had a mean BMI of 24.8 ± 4.5, 

which is at the upper limit of the normal weight category [22]. The majority was White (n = 

936; 87%) and had never smoked (n = 653; 61%). Among the total sample, 736 (69%) had 

completed postsecondary school, 467 (44%) had an annual income >$50,000, 175 (16%) were 

using HRT medication, and 76 (7%) were vegetarian. Weight history groups did not differ in 

education, income, HRT use, or % vegetarian (Appendix 29). 

However, 10-year weight history was associated with several differences in descriptive 

and weight-related characteristics, as shown in Table 5.1. Age, but not menopausal age, was 

significantly different among the weight history groups. On average, women who gained weight 

or experienced weight cycling were younger than those who had maintained their weight. 

Height did not differ between groups, but both weight and BMI were lowest in the group of 

women who had maintained their weight. Weekly exercise was lowest among those who gained 

weight, with women in that group reporting, on average, 1.4 hours less activity per week. 

Greater proportions of the gained weight and weight cycled groups were White, and women who 

had maintained their weight were more likely to report never having smoked. 

The median absolute weight change was similar among groups reporting a change in 

weight over the past 10 years, also shown in Table 5.1. However, when weight change was 

calculated as a percentage of weight 10 years ago, we. found that the gained weight group gained 

a greater proportion of their body weight than the lost weight group lost (13% versus 11%,* = -

2.56, P = 0.01). The proportion of each group classified as overweight or obese was highest 

among those who had gained weight or experienced weight cycling, and lowest among those 

who had maintained their weight. Controlling for current BMI, women who had gained weight 
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Table 5.1: Descriptive and weight-related characteristics of postmenopausal women grouped 
according to self-reported 10-year weight history 

Maintained 
weight 
(n = 350) 

Lost weight 
(n = 152) 

Gained weight 
(n = 384) 

Weight cycled 
(n = 169) 

Age (years) 
Difference (95% CI) from 
weight maintainers 

61.1 ±7.0 60.2 ± 6.2 
-0.9 (-2.1, 0.3) 

59.3 ± 6.8 
-1.7 (-2.7, -0.7)*** 

58.2 ± 6.6 
-2.8 (-4.1, -1.7)*** 

Menopausal age (years) 12.0 ±8.9 10.7 ± 7.7 11.3 ±9.4 10.2 ±8.3 

Height (cm) 163.2 ±6.7 163.2 ±7.0 163.5 ±6.6 164.0 ±6.9 

Weight (kg) 
Difference (95% CI) from 
weight maintainers 

59.4 ± 9.3 64.3 ± 11.3 
4.9 (2.8, 7.0)*** 

71.9 ± 13.6 
12.5(10.9, 14.3)*** 

69.3 ± 12.2 
9.9(7.9, 12.2)*** 

BMI (kg/m2) 
Difference (95% CI) from 
weight maintainers 

22.3 ± 3.1 24.2 ±4.1 
1.9(1.2, 2.6)*** 

26.9 ±4.7 
4.6 (4.0, 5.2)*** 

25.7 ±4.1 
3.5(2.7, 4.2)*** 

Exercise (hours/week) 
Difference (95% CI) from 
weight maintainers 

4.0 (2.5-6.0) 4.0 (2.5-6.8) 
-0.2 (-0.9, 0.7) 

3.0(1.5-5.0) 
-1.4 (-2.0, -0.9)*** 

4.0 (2.0-5.0) 
-0.9 (-1.6, -0.2)** 

Ethnicity*** 
n (%) White 
n (%) Chinese 
n (%) Other 

294 (85%) 
36(10%) 
18(5%) 

128 (85%) 
10(7%) 
12(8%) 

347(91%) 
12(3%) 
24 (6%) 

153 (91%) 
4 (2%) 
12(7%) 

Smoking history*** 
n (%) Current 
n(%)Past 
n (%) Never 

14(4%) 
91 (26%) 
243 (70%) 

i 
6 (4%) 
53 (35%) 
91 (61%) 

22 (6%) 
130 (34%) 
232 (60%) 

20(12%) 
62 (37%) 
87 (52%) 

Absolute weight change in 
past 10 years (kg) 

' - 6.8 (4.5-11.3) 6.8 (4.5-9.1) 6.8 (4.5-11.3) 

n (%) BMI 25-29.9*** 44(14%) 41 (28%) 147(39%) 64 (39%) 

n (%) BMI >30*** 11 (3%) 10(7%) 77 (20%) 22(13%) 

Feel overweight 
Difference (95% CI) from 
weight maintainers 

3.3 ±0.7 3.5 ±0.7 
-0.04 (-0.1, 0.1) 

4.2 ±0.6 
0.4 (0.3, 0.5)*** 

4.0 ±0.7 
0.3 (0.2, 0.4)*** 

n (%) trying to lose weight*** 98 (28%) 62 (41%) 280 (74%) 119(71%) 

Notes: Values are mean ± SD, median (interquartile range), or n (%). Groups with a history of weight 
change (lost, gained, cycled) were compared to weight maintainers using dummy codes in multiple 
regression; significant differences are shown as adjusted difference from weight maintainers (95% CI). 
Menopausal age refers to the number of years passed since the last menstrual cycle. BMI was included as 
a covariate for feeling overweight. Categorical differences were examined with chi square. 

** P <0.01 ***P < 0.001 (for difference from maintained weight group). 
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or experienced weight cycling both felt more overweight than women who had maintained their 

weight. Women in the gained weight and weight cycled groups were also more likely to report a 

current weight loss effort (current dieting). 

It was interesting to note that regardless of weight history, a greater proportion of women 

indicated that they thought that they were overweight than would actually be classified as 

overweight or obese according to WHO criteria [22]. In the maintained weight group, only 17% 

were classified as either overweight or obese on the basis of BMI calculated from self-reported 

height and weight, but 37% reported thinking that they were currently overweight. Similar 

differences were observed in the other weight history groups: among those who lost weight, 35% 

were overweight or obese and 48% reported thinking they were overweight; in the gained weight 

group, 59% were overweight or obese and 93% reported thinking they were overweight; and in 

the weight cycled group, 52% were overweight or obese and 80% reported thinking they were 

overweight. This pattern did not change when 0.9 kg/m2 was added to BMI estimates (the mean 

difference between self-reported and measured BMI in the subsample for which direct 

measurement was available, as indicated below). 

5.3.2 Accuracy of reported height and weight 

The accuracy of self-reported height and weight was examined in a subset of 78 women 

who participated in a second study of nutrition, stress, and bone health [23]. Self-reported and 

measured height and weight were highly correlated (r = 0.96 for height and r = 0.95 for weight, 

both P < 0.0001). Mean BMI from self-reported data was 22.1 ± 1.8, whereas BMI calculated 

from measurements of height and weight was 23.0 ± 2.2. Only three (4%) participants 

underestimated their height by > 2 cm, but 30 (39%) overestimated their height by at least 2 cm. 

Bias in the opposite direction was observed with self-reported weight. Current weight was 

wwcierestimated by > 1 kg in 39 (50%) participants and overestimated by at least that amount in 
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only seven (9%) participants. BMI based on self-reported height and weight was strongly 

correlated with measured BMI (r = 0.89, P < 0.0001). The combined effect of bias in height and 

weight estimated was indicated by the finding that measured BMI was > 1 kg/m2 less than 

reported BMI in only one (1%) participant, whereas measured BMI was > 1 kg/m2 more than, 

reported in 31 (40%) participants. 

5.3.3 Changes in BMI and body weight classification over 10 years 

Among women who lost weight, BMI decreased from 27.4 ± 5.3 to 24.2 ± 4 . 1 over 10 

years, whereas among women who gained weight, BMI increased from 23.6 ± 3.5 to 26.9 ± 4.7 

in that time. As illustrated in Figure 5.1, the lost weight and gained weight groups demonstrated 

notable shifts in the distribution of body weight classification over 10 years. As a group, the 

majority of women who gained weight (73%) had a BMI in the normal weight range [22] 10 

years ago, but after weight gain, the majority (59%) was now classified as either overweight or 

obese. Conversely, among women who had lost weight, the majority (61 %) had a BMI in the 

range for either overweight or obese 10 years ago, but after weight loss, the majority (66%) was 

now classified as having a BMI in the normal range. At the individual level, body weight 

classification changed for 71 (48%) of the women who lost weight and 159 (44%) of the women 

who gained weight. 

Among women who lost weight in the past 10 years, although dietary restraint was not 

associated with current BMI, it was positively associated with the amount of weight lost (r = 

0.21, P = 0.01). In that group, the amount of weight lost over 10 years was also positively 

associated with scores for disinhibition (r = 0.28, P = 0.001) and hunger (r = 0.18, P = 0.03). 

Among women who had gained weight in the past 10 years, there was no association between 

dietary restraint and the amount of weight gained (r = -0.02, P = 0.66). The amount of weight 
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Figure 5.1: Body weight classification shifted towards normal weight among women who lost 
weight and towards overweight and obese among women who gained weight 

Lost weight (n=151) 

10 years ago 

current 

Gained weight (n=379) 

10 years ago 

current 

0% 20% 40% 60% 80% 100% 

Percent in each weight classification category 

Normal weight (BMI 18.5 - 24.9) f~] Overweight (BMI 25.0 - 29.9) | Obese (> 30) 

Note: the n for each group is the number providing sufficient data for the calculation of B M I . 



163 

gained was, however, positively associated with disinhibition (r = 0.36) and hunger (r - 0.23), 

both P< 0.0001. 

5.3.4 Differences in eating attitudes and psychosocial characteristics 

Table 5.2 shows mean scores for eating attitudes and psychosocial characteristics, and 

compares scores from women who experienced a weight change to those who maintained their 

weight. All comparisons were controlled for current age and BMI. Women who lost weight or 

experienced weight cycling had higher dietary restraint than those who had maintained their 

weight or gained weight. A similar pattern was observed with scores for the flexible and rigid 

dimensions of dietary restraint (Appendix 30). Disinhibition of eating control and perceived 

hunger were lowest among women who had maintained their weight over the past 10 years, 

and highest among those who had gained weight or experienced weight cycling. Similar results 

were obtained on comparisons of habitual disinhibition, situational disinhibition, and external 

locus for hunger; however, there were no differences between groups in emotional disinhibition 

or internal locus for hunger (Appendix 30). Self-esteem was lowest among women who had 

gained weight in the past 10 years (note: lower self-esteem is reflected by a higher score). Social 

physique anxiety was greatest among women who had gained weight or experienced weight 

cycling. Women who lost weight had a slightly lower score for W L O C than those who had 

maintained their weight (reflecting a more inward orientation, consistent with the belief that 

changes in their body weight are under their personal control). 

5.3.5 Associations of current BMI with eating attitudes and psychosocial characteristics 

For the total sample, higher BMI was associated with higher scores for disinhibition and 

hunger, lower self-esteem, greater social physique anxiety, and a more external WLOC (Table 
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Table 5.2: Eating attitudes and psychosocial characteristics in postmenopausal women grouped 
according to self-reported 10-year weight history 

Maintained 
weight 
(n = 350) 

Lost weight 

(n = 152) 

Gained weight 

(n = 384) 

Weight cycled 

(n = 169) 
Dietary restraint 

Unadjusted score 
Difference (95% CI) from 
weight maintainers 

9.1 ±4.3 11.1 ±4.6 
2.1 (1.2, 3.0)*** 

9.3 ±4.2 
0.5 (-0.2, 1.2) 

10.9 ±4.4 
2.1 (1.2, 2.9)*** 

Disinhibition 
Unadjusted score 
Difference (95% CI) from 
weight maintainers 

3.5 ± 3.1 5.4 ±4.0 
1.1 (0.5, 1.8)*** 

6.7 ±4.3 
1.2 (0.7, 1.8)*** 

7.1 ±4.1 
1.9 (1.3, 2.7)*** 

Hunger 
Unadjusted score 
Difference (95% CI) from 
weight maintainers 

3.2 ±2.8 3.8 ±3.2 
0.3 (-0.3, 0.9) 

4.9 ± 3.5 
0.7(0.3, 1.2)** 

4.9 ± 3.4 
0.9 (0.3, 1.5)** 

Self-esteem 
Unadjusted score 
Difference (95% CI) from 
weight maintainers 

1.0 ± 1.7 1.1 ± 1.7 
-0.06 (-0.4, 0.3) 

1.7 ±2.1 
0.4 (0.1, 0.7)* 

1.6±2.1 
0.3 (-0.1, 0.6) 

Social physique anxiety 
Unadjusted score 
Difference (95% CI) from 
weight maintainers 

27.9 ± 8.6 31.2 ± 10.0 
1.4 (-0.4, 3.2) 

36.4 ± 10.0 
4.3 (3.0, 6.0)*** 

36.3 ± 10.0 
4.6 (2.7, 6.4)*** 

Weight locus of control 
Unadjusted score 
Difference (95% CI) from 
weight maintainers 

8.1 ±3.3 7.2 ± 3.0 
-1.1 (-1.7, -0.5)** 

9.0 ± 3.2 
0.3 (-0.2, 0.9) 

8.5 ±3.8 
-0.1 (-0.8, 0.6) 

Notes: Scores are presented as unadjusted mean ± SD. Higher scores on the self-esteem scale 
reflect lower self-esteem." All comparisons included age and BMI as covariates. Differences 
from weight maintainers were calculated with multiple regression and are based on covariate-
adjusted means. 

*P < 0.05 **P < 0.01 ***P < 0.001 (for difference from maintained weight group). 
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5.3). Dietary restraint was not associated with current BMI. However, the flexible and rigid 

dimensions of dietary restraint showed opposite associations: flexible restraint was negatively 

associated with BMI whereas rigid restraint showed a positive association. Correlations obtained 

with the habitual, emotional, and situational aspects of disinhibition were consistent with those 

found with the total disinhibition score; likewise, internal and external hunger scores were 

associated with BMI in much the same way as total hunger. 

Associations of BMI with eating attitudes and psychosocial characteristics were also 

examined within each weight history group, and these are also presented in Table 5.3. 

Consistent positive associations were noted for disinhibition, hunger, and social physique anxiety 

(although the association between hunger and BMI was not considered statistically significant 
r 

for the weight cycled group). However, some factors showed different patterns of association in 

different weight history groups. Although no aspect of dietary restraint was associated with 

current BMI for the maintained weight, lost weight, or gained weight groups, dietary restraint 

(and flexible restraint in particular) showed a significant negative association with current BMI 

among women who reported weight cycling over 10 years. And although an inverse association 

between self-esteem and BMI was noted for the sample as a whole, when weight history groups 

were examined separately, this association was only observed among women who had gained 

weight in the past 10 years. 

5.3.6 Predictors of current BMI according to 10-year weight history 

Table 5.4 shows the results of stepwise multiple linear regression analyses to determine 

the predictors of current BMI in each of the four weight history groups. Disinhibition and age 

were positive predictors of BMI for each group (although it was menopausal age rather than age 

that entered the regression equation in the weight cycled group). Disinhibition consistently 
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Table 5.3: Correlations of eating attitudes and psychosocial characteristics with current BMI 
among postmenopausal women in the total sample and each weight history group 

Total sample 

(n = 1071) 

Maintained 
weight 

(n = 350) 

Lost weight 

(n = 152) 

Gained 
weight 

(n = 384) 

Weight 
cycled 

(n = 169) 

Dietary restraint -0.01 0.08 0.09 -0.03 -0.25*** 

Flexible control -0.15*" -0.02 -0.05 -0.15 -0.33*** 

Rigid control 0.12*** 0.08 0.22** 0.11 -0.05 

Disinhibition 0.50*** 0.37*** 0.45*** 0.45*** 0.33*** 

Habitual 0.46*** 0.32*** 0.36*** 0.45*** 0.30*** 

Emotional 0.38*** 0.29*** 0.28*** 0.36*** 0.26*** 

Situational 0.38*** 0.28*** 0.41*** 0.31*** 0.24** 

Hunger 0.31*** 0.20*** 0.29*** 0.27*** 0.18* 

Internal locus 0.24*** 0.14 0.24*** 0.23*** 0.14 

External locus 0.32*** 0.23*** 0.30*** 0.28*** 0.19* 

Self-esteem 0.20*** 0.06 -0.03 0.26*** -0.01, 

Social physique anxiety 0.46*** 0.28*** 0.35*** 0.42*** 0.28*** 

Weight locus of control ' 0.15*** 0.02 0.22** 0.12* 0.18* 

Notes: higher scores on the self-esteem scale reflect lower self-esteem. Using a Bonferroni 
correction for multiple comparisons, a P < 0.001 (denoted by ***) is considered significant. 

*P<0.05 **P<0M ***p< 0.001 
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Table 5.4: Results of separate stepwise multiple linear regression analyses to determine 
predictors of current BMI among postmenopausal women with different self-reported 10-year 
weight histories 

Variable B (95% CI) P R2 R 2 

change 
P 

Maintained weight (n = 343f 

Disinhibition 0.335 (0.227, 0.443) 0.333 0.138 0.138 <0.001 

Age 0.125 (0.082, 0.168) 0.284 0.212 0.074 <0.001 

Social physique anxiety 0.075 (0.033, 0.118) 0.209 0.234 0.023 0.001 

Self-esteem -0.255 (-0.469, -0.040) -0.135 0.249 0.015 0.02 

Exercise -0.078 (-0.151, -0.004) -0.106 0.259 0.010 0.04 

Lost weight (n = 151)" 

Disinhibition 0.460 (0.313, 0.608) 0.462 0.199 0.199 <0.001 

Age 0.142 (0.045, 0.239) 0.216 0.244 0.046 ' 0.004 

Weight locus of control 0.238 (0.038, 0.437) 0.174 0.274 0.030 0.02 

Gained weight (n = 379)c 

Disinhibition 0.356 (0.235, 0.476) 0.327 0.205 0.205 <0.001 

Social physique anxiety 0.111 (0.060, 0.163) 0.239 0.240 0.035 <0.001 

^ Age 0.086 (0.024, 0.147) 0.125 0.255 0.015 0.007 

Weight cycled (n = 166)d 

Disinhibition 0.383 (0.237, 0.528) 0.382 0.111 0.111 <0.001 

Dietary restraint -0.188 (-0.320, -0.056) -0.201 0.165 0.054 0.005 

Exercise -0.235 (-0.396, -0.075) -0.209 0.201 0.036 0.004 

Menopausal age 0.075 (0.003, 0.146) 0.151 0.222 0.021 , 0.04 

Note: the n available for each regression was the number of participants in each group providing sufficient data 
for the calculation of BMI. 

a Variables which did not enter the regression: dietary restraint, hunger, weight locus of control, menopausal 
age. 

b Variables which did not enter the regression: dietary restraint, hunger, self-esteem, social physique anxiety, 
menopausal age, exercise. 

0 Variables which did not enter the regression: dietary restraint, hunger, self-esteem, weight locus of control, 
menopausal age, exercise. 

d Variables which did not enter the regression: hunger, self-esteem, social physique anxiety, weight locus of 
control, age. 
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predicted the most variance in BMI, regardless of lOryear weight history (11% to 20% of the 

variance in the different weight history groups). Among women who had maintained their 

weight, other significant predictors of current BMI were social physique anxiety (accounting for 

2.3% of the variance in BMI), self-esteem (accounting for 1.5% of the variance), and current 

exercise (accounting for 1.0% of the variance). For the group of women who reported having 

lost weight, WLOC was the only additional significant predictor of current BMI, accounting for 

3.0% of the variance. For women who reported a history of weight gain, social physique anxiety 

was the only additional significant predictor of current BMI (predicting 3.5% of the variance). 

The only group for which dietary restraint was a significant predictor of current BMI was the 

weight cycled group; for those women, dietary restraint negatively predicted current BMI, 

accounting for 5.4% of the variance. Exercise was also a significant negative predictor of 

current BMI in that group (predicting 3.6% of the variance). 

A similar analysis was conducted to determine significant predictors of current BMI for 

the total sample (Appendix 31). Once again, disinhibition was the first variable to enter, and 

accounted for the most variance in BMI (R2 = 0.252, PO.OOl). This was followed by history of 

weight gain in the past 10 years (R change — 0.066; P < 0.001). Social physique anxiety and 

current age each positively predicted slightly more than 2% of the variance in current BMI, and 

history of weight cycling accounted for 1.3% of the variance. Other positive predictor variables 

to enter the regression included history of weight loss and WLOC, and negative predictors 

included current weekly exercise, self-esteem, and hunger (although each of these additional 

variables was statistically significant, the size of the effects were not large - each accounted for 

< 1% of the total variance in BMI). The only variables not to enter the regression equation in the 

total sample were dietary restraint and menopausal age. 
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5.4 Discussion 

This study provides unique insights into characteristics of women with various weight 

histories (weight maintenance, loss, gain, or cycling). We found both striking similarities and 

clear differences between weight history groups. Disinhibition of eating control, rather than 

dietary restraint, emerged as the most important variable in predicting current BMI irrespective 

of weight history, consistently accounting for the greatest amount of variance in BMI for each 

weight history group and for the total sample. Differences in adult weight history are likely due 

to a variety of factors [43], although previous studies suggested the importance of disinhibition 

in predicting adult BMI and weight gain [44]. Yet, this study was the first to examine 

disinhibition and other factors related to body weight in the context of postmenopausal women's 

weight history. Finding that disinhibition was the most important predictor of current BMI 

across weight history groups has implications for obesity prevention initiatives, suggesting that 

health promotion strategies should focus on reducing disinhibition rather than increasing dietary 

restraint. And the relatively positive profile of weight maintainers (with respect to current BMI 

and psychosocial characteristics) supports an emphasis on weight maintenance (versus weight 

loss) as a health target. 

At a population level, individuals' weight history is an important contributor to BMI, as 

evidenced by the fact that variables for all three weight history patterns entered the regression to 

predict current BMI for the total sample. Although the analyses reported in Table 5.1 had 

demonstrated that, on average, each group experiencing weight change in the past 10 years had 

higher BMI than weight maintainers, the regression to predict BMI in the total sample confirmed 

that these differences persist in an analysis which also controlled for additional weight-related 

factors (including psychosocial, demographic, and lifestyle characteristics). 

Although participants were not selected on the basis of their 10-year weight history, we 

found that weight history varied substantially: approximately one third of our survey respondents 
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reported having maintained their weight over the past 10 years, one third had gained weight, and 

roughly equal proportions of the remainder had lost weight or experienced weight cycling. The 

change in body weight among those who lost or gained weight (11-13 % of their body weight 10 

years ago) was sufficient to change the weight classification category for 43% of those 

experiencing weight changes. This magnitude of change in weight is consistent with what has 

previously been associated with improvement (in the case of weight loss) or deterioration (in the 

case of weight gain) of various health parameters [45-47]. For example, Truesdale and 

colleagues analyzed data from >15 000 participants in the prospective Atherosclerosis Risk in 

Communities (ARIC) study and found that overweight adults who lost weight and attained 

normal weight status had lower total and L D L cholesterol and similar HDL and triglyceride 

levels when compared to normal weight adults with a history of weight maintenance [45]. As a 

group, the majority of study participants with a history of weight gain shifted from normal 

weight 10 years ago to overweight and obese today. This could be associated with increased risk 

for adverse health outcomes [3, 4] and underscores the importance of weight gain prevention, 

and possibly weight loss promotion, among those who have gained weight. 

It was interesting to observe that differences in psychosocial variables between weight 

history groups persisted when analyses controlled for BMI, given that not all previous work has 

examined differences independent of BMI. For example, overweight and obesity have 

sometimes been associated with reduced self-esteem [48], although this has not always been the 

case [49]. Our findings clarify and extend these observations by controlling for the effects of 

current BMI and examining the association between BMI and self-esteem in the context of 10 

year weight history. We found that women who had gained weight had lower self-esteem than 

those who had maintained their weight, and it was only among women who had gained weight 

that BMI was correlated with lower values for self-esteem. Controlling for current BMI, women 
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who had gained weight or experienced weight cycling also felt more overweight than those who 

had maintained their weight. 

Based on past reports that the factors measured by the TFEQ may not be univariate in 

nature [25, 26], we measured components of dietary restraint, disinhibition, and hunger. We 

found that the distinction between rigid and flexible control of eating may be useful when 

considering the construct of dietary restraint. Although dietary restraint was not associated with 

BMI in the sample as a whole, flexible restraint showed a significant negative correlation, and 

rigid restraint showed a significant positive correlation, with current BMI. Past researchers have 

reported similar results [26, 50]. However, the distinction between rigid and flexible restraint 

was not consistent among weight history subgroups. Also, the proposed components of 

disinhibition and hunger generally matched the results of the total disinhibition and hunger 

scores, and did not seem to contribute clarity to our understanding of the relationship between 

these aspects of eating and weight-related variables. 

This investigation provided interesting insights into the correlates of current weight and 

weight history in postmenopausal women and presented striking evidence of the importance of 

disinhibition in predicting BMI, irrespective of weight history. However, this study was limited 

by its cross-sectional retrospective design and its reliance on self-reported height and weight. 

When accuracy of self-reported data was examined by direct measurement of height and weight 

in a subset of 78 participants, we found that weight was under-reported by a mean of 1.2 kg. 

Roberts obtained a similar result in Welsh adults aged 18-64 years: women in that study under-

reported their weight by 1.1 kg [51]. Yet the underestimation of weight tends to be greater 

among heavier women [52], and our validation of self-reported estimates was in women largely 

classified as normal weight. Thus, it is possible that there could be a bias in the accuracy of BMI 

estimates associated with weight. Furthermore, although we considered predictors of current 

BMI for different weight history groups, these cross-sectional data cannot indicate whether 
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variables associated with BMI contribute to, or result from, higher BMI. It seems possible that 

disinhibition of eating control may lead to higher BMI, and that differences in factors such as 

self-esteem and social physique anxiety may be a consequence of changes in body weight; 

however, prospective data would be required to confirm these relationships. 

Despite these limitations, this exploration of reported 10-year weight history in 

postmenopausal women has yielded several interesting insights that are worthy of further study. 

Prospective data with periodic measurements of height, weight, eating attitudes, and 

psychosocial variables are needed to confirm the relationships suggested by this study. 

Intervention trials targeted at reducing disinhibition are also warranted. 
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6.1 General conclusions 

This research was the first to explore relationships among cognitive dietary restraint, 

stress, and Cortisol in postmenopausal women. It also makes significant contributions to our 

understanding of how teenage physical activity may be related to postmenopausal bone health 

more than four decades later; how dieting and dietary restraint relateto one another; and how 

BMI, eating attitudes and psychosocial characteristics can vary in association with 10-year 

weight history. 

Each investigation reported herein focused on the role of some aspect of everyday 

activity in postmenopausal women's health. Few things are as embedded in our daily lives as 

eating and physical activity, or have such capacity to influence health. Dietary restraint is a 

subtle characteristic, yet, as shown in Chapter 2, there was a difference in Cortisol excretion 

between women with high versus low restraint. Although the possible health implications of this 

difference require clarification, this increase in allostatic load may contribute to diminished 

health in various ways [1 ]. Whether bone health may be affected by this difference in Cortisol 

excretion remains unclear; dietary restraint with its associated increase in Cortisol excretion did 

not show associations with body composition (BMD, B M C , or % body fat) in our sample. 

However, an important finding, reported in Chapter 3, was that leisure physical activity reported 

for the teen years predicted postmenopausal BMD. Although several studies had suggested that 

young athletes go on to have higher bone mass in adulthood compared to peers who had not 

engaged in athletic activity as youths [2-4], it was less clear whether nonathletic leisure activity 

during youth could also have sustained benefits for bone [5-7]. Our finding that teenage leisure 

activity predicted approximately 10% of the variance in postmenopausal B M D at both the 

lumbar spine and mean proximal femora supports the role of peak bone mass in risk for 

osteoporosis decades later. Our comparison of dieting and dietary restraint, reported in Chapter 

4, makes an important contribution to the literature in that area. Debate regarding how, or if, the 
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two concepts are related has occurred intermittently for almost two decades [8-14]. Our analysis 

revealed that some aspects of restraint theory were supported (e.g., the connection between 

dietary restraint and disinhibition in dieters). However, dietary restraint as measured by the 

TFEQ-R actually differed a great deal from dieting (defined as a current effort to lose weight), 

suggesting that the two constructs should not be considered analogous. Finally, another aspect of 

body weight was considered in Chapter 5 by examining if dietary restraint, disinhibition, or other 

characteristics varied in terms of their ability to predict current BMI, depending on 10-year 

weight history. The finding that the majority of women in our sample (n = 705; 66%) had 

reported weight change (loss, gain, cycling) greater than 5 lbs in the past 10 years underscores 

the fluidity of body weight, and our need to better understand factors associated with weight 

change. Disinhibition emerged as the characteristic with the strongest association with BMI for 

each weight history group, suggesting that behavioural strategies to promote weight maintenance 

in adulthood should focus on the reduction of disinhibition rather than the increase of dietary 

restraint. A summary of the hypotheses of this research, and the relevant outcomes of the 

investigations, can be found in T a b l e 6.1. 

Prior to the completion of this research, little was known about the extent to which the 

concept of dietary restraint may be applicable to postmenopausal women. It was intuitively 

plausible that dietary restraint may be higher in postmenopausal women compared to younger 

women, given their longer exposure to societal norms for thinness and the changes in body 

weight associated with the menopausal transition. Yet it was also possible that postmenopausal 

women could be less restrained in their approach to eating, if with increased age comes increased 

acceptance of body size and reduced efforts to control it. Although Hays and colleagues [15, 16] 

had surveyed women aged 55-65 years in the Boston area and found a mean score for dietary 

restraint (measured by the TFEQ-R) which was slightly higher than that often reported in young 

women [17, 18], replication and extension of those findings were needed. In our broad survey of 



Table 6.1: Summary of results in relation to hypotheses 

Ch. Research Question Hypothesis (stated in the null form) Result 

Are there significant differences between postmenopausal 
women with high and low cognitive dietary restraint with 
respect to: urinary Cortisol excretion, body composition, 
nature of dietary restraint (i.e., flexible vs. rigid control of 
eating), nutrition-related stress, overall perceived stress, or 
self-reported dietary intake? 

Do aspects of retrospectively self-reported lifetime physical 
activity predict current lumbar spine and dual proximal 
femora BMD in a sample of postmenopausal women? 

Do postmenopausal women who report engaging in more 
weight-bearing physical activity (WBPA) during the teen 
years have higher lumbar spine or dual proximal femora 
BMD than women who report engaging in less teen WBPA? 

Is the distribution of the scores for dietary restraint similar in 
postmenopausal women compared to young women? 

Are there significant differences between dietary restraint 
and dieting with respect to BMI and/or psychosocial 
variables such as social physique anxiety, awareness and 
internalization of sociocultural attitudes towards 
appearance, food choice motives, self-esteem, and weight 
locus of control in postmenopausal women? 

Do postmenopausal women who report having lost weight, 
gained weight, or experienced weight cycling in the past 10 
years differ from those who report having maintained their 
weight within 5 lbs with respect to current BMI, dietary 
restraint, disinhibition, hunger, and weight-related 
psychosocial and lifestyle characteristics? 

Do determinants of current BMI differ in postmenopausal 
women depending on whether they experienced weight 
maintenance, loss, gain, or cycling in the past 10 years? 

Postmenopausal women classified as having 
high dietary restraint will not differ from those 
classified as having low dietary restraint with 
respect to each of those variables. 

Lifetime physical activity will not show an 
association with any measure of current BMD 
in generally healthy postmenopausal women. 

Postmenopausal women who report engaging 
in more teenage WBPA will not have higher 
current BMD than those reporting less 
teenage WBPA. 

Scores for dietary restraint will have the same 
distribution among postmenopausal women 
as they do among young women. 

Dietary restraint and dieting will not differ in 
their association with BMI, psychosocial 
characteristics, or motives for food choice. 

Postmenopausal women who differ in their 
10-year weight history (maintenance, loss, 
gain, cycling) will not differ in current BMI, 
dietary attitudes, or weight related 
psychosocial and lifestyle characteristics. 

Predictors of current BMI will not differ among 
women with different 10-year weight histories. 

Women with high restraint had 
higher 24-hr Cortisol excretion, 
but did not differ in body 
composition, nature of dietary 
restraint, reported stress, or 
dietary intake. 

Activity from 12-18 yrs, but not 
during other periods, positively 
predicted current lumbar spine 
and proximal femora BMD. 

Women above the median of 
teenage WBPA had 8.4% 
higher lumbar spine and 5.3% 
higher proximal femora BMD. 

Restraint scores in this sample 
were similar to those in young 
women (slightly higher mean). 

Dietary restraint and dieting 
showed a different pattern of 
results (e.g., BMI was higher in 
dieters but lower in restrained 
eaters, dieters had lower self-
esteem, etc.). 

Reported 10-yr weight history 
was associated with 
differences in BMI and other 
characteristics (e.g., weight 
maintainers had lowest BMI 
and disinhibition). 

Some differences in predictors 
of BMI existed, but disinhibition 
consistently strongest predictor. 
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postmenopausal women aged 45-75 years (reported in Chapters 4 and 5), we found that scores 

for dietary restraint were roughly normally distributed, with a mean score of 9.8 (SD = 4.4). 

This is approximately one unit less (or, approximately 5% lower) than the mean score obtained 

by Hays and colleagues [15, 16], but it is also higher than scores typically reported for young 

women. This slight shift upwards in the distribution of dietary restraint (reflecting higher 

restraint) was further evidenced by the cut-off scores we used to identify women with high and 

low levels of dietary restraint for our study of Cortisol excretion (reported in Chapter 2). As with 

similar studies, our upper quartile scored > 13 on the TFEQ-R [19, 20], but our lower quartile 

included women with scores < 6, which is one unit higher than the lower quartile boundary 

reported previously [19, 20]. These results suggest that postmenopausal women experience 

dietary restraint to the same, or greater, extent as younger women. 

With this knowledge of the relevance of dietary restraint to postmenopausal women 

comes renewed appreciation of the importance of understanding its implications. In fact, it 

appears that dietary restraint (i.e., cognitive control over eating in an effort to achieve or 

maintain a certain body weight) may be normative to some extent among women of all ages and 

sizes in Western societies. Thus, if high dietary restraint is associated with consequences for 

health, the effects of even small differences could be significant. 

To address our primary research question, namely, whether high dietary restraint is 

associated with increased 24-hour urinary Cortisol excretion, we compared 41 women with high 

and 37 women with low dietary restraint. We found that the two groups were remarkably similar 

in virtually every respect. However, Cortisol excretion was higher among high restraint women 

(although it was well within the normal range for both groups). Finding higher Cortisol excretion 

among postmenopausal women with high dietary restraint was particularly interesting because it 

appeared that the majority of the high restraint group had had a restrained approach to eating for 

much of their life (section 2.3.2). Although HPA reactivity to stress typically habituates over 
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time, this may not be the case for certain types of stress or for certain people ('high responders') 

[21, 22]. Given that elevated Cortisol has now been reported in both young women [23, 24] and 

older women who appear to have been restrained eaters for many years (Chapter 2), it seems that 

habituation to its subtle stress does not fully occur. 

Our finding of higher Cortisol in restrained eaters is important in many ways. First, our 

sample size was selected to provide adequate statistical power to detect a significant difference in 

24-hour urinary Cortisol excretion. This is a significant advantage over two past studies 

reporting no difference in Cortisol between restrained and unrestrained eaters [25, 26] which 

lacked sufficient statistical power. It is misleading to draw conclusions from inadequately 

powered studies; by ensuring we had adequate statistical power ((3 = 0.20), we could be confident 

that sample size would not be an issue in the interpretation of our Cortisol results. Second, for 

the first time, the possible association between perceived stress and Cortisol was eliminated as a 

potential explanation for the difference in Cortisol excretion between women with high and low 

restraint. Previous studies were unable to do this. Anderson and colleagues found Cortisol 

excretion was positively associated with dietary restraint (r = 0.34, P < 0.01), but they did not 

consider the possible role of perceived stress [23]. McLean and colleagues found young women 

with high dietary restraint excreted more Cortisol in their urine than those with low dietary 

restraint (419 ± 135 nmol/day versus 355 ± 84 nmol/day, P < 0.05), but high restraint women in 

that study reported slightly but significantly higher scores for perceived stress [27]. In this study, 

restrained and unrestrained eaters did not differ in global perceived stress measured at the start of 

the study, nor did they differ in the amount of stress experienced during each 24-hour period 

during which they collected urine for Cortisol analysis (Table 2.2). Surprisingly, not only did 

these measures of stress not vary between groups, they were themselves unrelated to Cortisol 

excretion (Table 2.2). Past research had shown higher urinary Cortisol excretion on stressful 
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days (as measured by the Daily Stress Inventory we used to assess participants' experience of 

stress during their 24-hour urine collections) [28], although findings have been inconsistent [29]. 

We eliminated the possibility that differences in perceived stress may have accounted for 

the differences in Cortisol excretion between restraint groups, but our results cannot confirm the 

nature of the association between Cortisol excretion and dietary restraint. Consistent findings of 

higher Cortisol excretion among restrained eaters in adequately powered studies [23, 24] suggest 

that this is a 'real' difference but causation cannot be determined from the cross-sectional studies 

that have been conducted thus far. While our results complement previous reports and are 

consistent with our hypothesis that dietary restraint may be an ongoing subtle stressor for women 

(thus activating the HPA axis and leading to increased Cortisol secretion), other explanations for 

the difference in Cortisol excretion between groups should also be examined. 

There are several possible confounders of Cortisol excretion, and the possibility that they 

could account for the difference in Cortisol excretion between our high and low dietary restraint 

groups must be considered. The exclusion criteria for the study eliminated the possibility that 

certain factors known to influence Cortisol (such as Cushing's Syndrome or the use of steroid 

drugs) could influence our findings, but other factors may have played a role. For example, 

fasting (severe energy restriction) can lead to increased Cortisol secretion [30]. Reduced energy 

intake among restrained eaters cannot explain the difference observed in our study, however, 

since energy intake was both reasonable (mean intakes were slightly less than energy 

requirements for a low active lifestyle [31]) and did not differ between groups (Table 2.3). 

Level of physical activity on the day of urine collections could also confound Cortisol excretion, 

given observations of increased Cortisol in association with exercise [32, 33]. Although precise 

data regarding participants' activity on the day of their urine collections were not obtained, 

anecdotal reports suggested that most participants planned their urine collection for a day in 

which they did not engage in unusually high levels of activity. Typical activity was moderate 
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(4.5 ± 3 . 1 hours per week), and restraint groups did not differ in their estimates of habitual 

physical activity (Table 2.1). Thus, it is unlikely that differences in exercise between groups 

could account for the difference in Cortisol excretion. 

Sodium intake and high blood pressure could be other potentially confounding variables 

[34]. Cortisol excretion is higher on high sodium diets (200 mmol/day, i.e., 4600 mg/day, in 

experimental conditions) [34, 35]. However this, too, was unlikely to have played a role in the 

difference we observed between our high and low restraint groups. The sodium intake of our 

participants was not excessive (2373 ± 8 1 4 mg/day) and it did not differ between groups (Table 

2.3). And although the proportion of normotensives and hypertensives in our study cannot be 

determined (since measurements of blood pressure were not made), very few reported use of 

anti-hypertensive drugs or diuretics at the time of the Phase I questionnaire (n = 4, with no 

significant difference in the proportion using those medications between the two restraint groups; 

Table 2.1). Thus, while the possible role of hypertension in our results cannot be fully 

ascertained, it is unlikely to have been significant. 

Another factor which appears to influence HPA activity and could thus confound our 

results is low birthweight [36, 37]. For every kg increase in birthweight, fasting morning plasma 

Cortisol has been shown to decrease by 24 nmol/L (a small but statistically significant amount) 

[37]. Again, we cannot ascertain the possible role of this factor in our results, because 

information on participants' birthweight was not obtained. However, it is unlikely that the two 

restraint groups would have differed systematically in birthweight, since low birthweight has 

also been associated with greater central adiposity later in life [38], and waist-to-hip ratio and 

trunk fat did not differ between groups. As a result, if this variable had any effect, its possible 

influence on our results was likely small. 

Thus, it appears that the difference in Cortisol excretion between high and low restraint 

groups is due to their difference in dietary restraint. The hypothesis which guided this research 
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was that dietary restraint may act as a subtle but chronic source of stress for women. Our use of 

a 24-hour urine collection to measure total 24-hour Cortisol excretion had the advantage of 

reducing the possible effect of diurnal variation on Cortisol measurements; however, it precluded 

information regarding exactly when restrained eaters may experience elevations in Cortisol 

excretion. The difference could be due to differences in the rise in morning Cortisol levels. A 

higher rise in Cortisol has previously been found in association with abdominal obesity and blood 

pressure [39, 40], memory loss [41], and the ongoing stress of unemployment [42]; whereas 

higher nocturnal Cortisol has been observed in conditions such as dementia [43]. Given the 

preliminary findings of Pirke and colleagues [25], it is unlikely that restrained and unrestrained 

eaters differ in night Cortisol levels, although a larger study would be required to be certain. It 

has been noted that there are meal-related peaks in Cortisol secretion throughout the day [44]. 

Perhaps restrained eaters experience peaks of greater amplitude in association with meals, or 

other instances associated with eating cognitions (such as when shopping for food). Studies with 

multiple measurements of Cortisol (as could be obtained by using a Salivette to sample saliva 

[44]) are required to compare restrained and unrestrained eaters throughout the day to determine 

whether the increase in Cortisol appears in association with possible eating-related stressors. 

6.2 Strengths and limitations 

Our survey was only the second to examine dietary restraint in postmenopausal women, 

although it was the first to specifically clarify postmenopausal status (as self-reported >1 year 

since last menses). We recruited a large sample, and endeavoured to increase representation of 

women from a variety of socioeconomic backgrounds by placing the majority of our recruitment 

advertisements in community newspapers which are distributed widely and are available free of 

charge. However, as is characteristic of the majority of health research using volunteers [45], 

our survey respondents differed in some respects from the general population. For example, our 
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participants had more education than the general population of women aged 45 to 64 years living 

in the lower Mainland area of British Columbia (the most comparable group for which the 

census data were available [46]). Only 2% of our respondents had not completed high school, 

compared to 23% of all women aged 45 to 64 years in the general area; 29% of our respondents 

completed high school (versus 26%) and 68% completed postsecondary education (versus 52%). 

Survey respondents were also more likely to be White and have a higher annual income. These 

factors should be taken into consideration when considering the extent to which our results can 

be generalized. Although past research has shown that dietary restraint does not differ with 

socioeconomic status [47], we found that restrained eaters were more likely to report a higher 

annual income (Appendix 22). Thus, it is possible that our results are most applicable for 

women of higher socioeconomic status. 

There was a high response rate to the survey, with 87% returning completed 

questionnaires. This can likely be attributed partly to characteristics of the target group (which 

may be more likely to comply with research requests than others) and also to aspects of our 

recruitment. We sent questionnaires to women who requested them, rather than sending them 

unsolicited, and undoubtedly this would have contributed to an increased likelihood of receiving 

a completed questionnaire. In addition, each questionnaire was accompanied by a letter of 

introduction addressed to the potential participant (Appendix 5), and although respondents were 

not paid, incentives such as the draw for prizes and the possibility of participation in the second 

study were included. Such measures tend to increased response rates to mail-administered 

questionnaires [48]. Although a second letter was sent to potential participants who had not 

responded to the initial mailing (Appendix 20), this resulted in the additional return of relatively 

few questionnaires (n = 34, 20% of those sent a reminder). The high response rate to the survey 

strengthens the validity of our results, because it reduces the possibility of response bias 
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(although it does not address the bias that results from using self-selected volunteers as 

participants). 

As is common with survey research, the first phase of this study was limited by its 

reliance on self-report, and given the cross-sectional nature of the study, we were limited by a 

single measurement of each variable of interest. In the case of our investigation of weight 

history, this necessitated reliance on a retrospective self-report of weight change in the past 10 

years. In addition, although the majority of the Phase I questionnaire consisted of previously 

validated and reliable psychometric tools, they also had limitations. The TFEQ [49], despite its 

wide use in a variety of populations, contains several items which are ambiguous. Lack of 

clarity could threaten the construct validity of the TFEQ. The Phase I questionnaire also lacked 

several questions that could have aided in the interpretation of the results or provided additional 

insights. In addition, it would have been helpful if several Phase I questionnaire items were 

more rigorous. For example, habitual weekly exercise was estimated by participants' response to 

a single question, "How many hours of exercise do you do each week?" (with exercise defined as 

"activity of sufficient intensity to raise your heart rate"; Section H, question 6 in Appendix 6). 

Our estimate of habitual activity would have been more robust had we used a validated tool such 

as the Baecke habitual physical activity questionnaire [50]. Although additional questions would 

have increased the length of the questionnaire, and thus potentially reduced the number of 

completed questionnaires received, a small number of additional items would have been useful. 

Despite the numerous tasks associated with participation in the second phase of this 

research (completion of which typically spanned four to six months), participant retention was 

extraordinarily high. Only one person was unable to complete all components of the study 

(98.7% retention rate). Similar to the high response rate for the Phase I questionnaire, this is 

likely attributable both to the commitment of the participants as well as the measures taken to 

facilitate their involvement in the study. For example, all study tasks were clearly described 
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during the initial meeting with the participant and written instructions were also provided 

(Appendices 12 and 15). In addition, reminder post-it notes were attached to the materials 

required to complete each task (Appendix 14), and telephone support was available to the 

participants throughout the study, as needed. Each participant was involved in setting the dates 

for her food records and urine collections (Appendix 32) and reminders of important dates were 

included on the fridge magnet provided with her initial study package (Appendix 33), in the 

thank you note sent after each participant had completed her first 24-hour urine collection and 

three-day food record (Appendix 34), and in a reminder letter sent shortly before the second 

round of tasks was to begin (Appendix 35). 

6.3 Future directions 

The investigations reported in this dissertation could be considered stepping stones for 

future research in several areas. First, the following studies could build on our main finding of 

differences in Cortisol excretion between women with high and low dietary restraint: 

1. As indicated briefly above, one way to further determine whether differences in Cortisol 

between restrained and unrestrained eaters may be due to differences in restraint-

associated stress would be to conduct a study similar to this one, but using multiple 

measurements of salivary Cortisol rather than 24-hour urine collections. 

2. Thus far, Cortisol has been used exclusively as a biomarker for stress in studies that have 

examined possible associations between dietary restraint and stress. One way to confirm 

that these differences could be explained by differences in stress (while eliminating the 

possibility that they are due to other factors influencing HPA activity), would be to use 

other measures of the stress response. For example, ambulatory blood pressure 

monitoring could be used as another test of HPA reactivity [51, 52]. 
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3. Another interesting investigation would be to examine women with high and low dietary 

restraint under stress challenge (e.g., the Trier stress test [53]). If women with high 

dietary restraint have higher baseline Cortisol levels, and a greater degree of change in 

Cortisol excretion, that would suggest that perhaps women with high restraint are 

characterized by overall heightened reactivity to stress. Should they have higher baseline 

Cortisol, but the same degree of cortisol/stress response to challenge as that observed in 

women with low restraint, that would suggest that the groups do not differ in their 

response to general stressors, and would support the hypothesis that there is some other 

sort of difference (e.g., a higher physiological set-point for Cortisol, or increase in low-

level stress responses to food and restraint-related thoughts and decisions). 

Second, our comparison of dietary restraint and 'dieting' also highlights the need for additional 

work in this area. Specifically: 

1. A complete psychometric evaluation of the TFEQ is required, including: an analysis of 

internal reliability (Cronbach's alpha for each subscale), determination of the corrected 

item-total correlation coefficients, identification of poorly functioning items (defined as 

items that, once deleted, increase the alpha for the subscale by >0.10 or items that have a 

correlation of less than 0.30 with the relevant subscale score), and, most importantly, a 

review of its construct validity. Although some work has been done in this area since the 

publication of the TFEQ [54, 55], future studies must move beyond an analysis of the 

psychometric properties of the instrument to include an integration of that analysis with a 

clarification of the construct validity of the scale. 

2. Qualitative studies of the meaning of dieting, dietary restraint, and restrained eating are 

warranted. It is clear both from our work and that of others [56, 57] that there is a lack of 

clarity in the use of these terms both in a research setting and in everyday life. 

Qualitative studies (including interviews and/or focus groups) could provide insight into 
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dietary attitudes and behaviours play in their lives. It would be appropriate to conduct 

studies of this nature in both younger women and postmenopausal women. 

Prospective studies are another clear opportunity for future studies in this area. In fact, we are 

fortunate to have received funding from the Canadian Institutes of Health Research to conduct a 

three year follow-up of the women who completed this study. This presents several 

opportunities to address important research questions: 

1. A prospective study will allow for investigation of the possible effect of dietary restraint 

on rate of change of bone parameters. Our initial comparison of women with high and 

low dietary restraint was powered to detect differences in Cortisol excretion. Possible 

differences in body composition, especially bone mineral density, were also of interest 

given preliminary indications that dietary restraint may be associated with compromised 

bone health [58, 59], but many more participants would have been required to draw 

conclusions about the possible effects on bone. With this prospective follow-up, we will 

have sufficient statistical power to test the hypothesis that restrained eaters may 

experience greater loss of BMD over three years than unrestrained eaters. 

2. Although participants were not paid for their involvement in the second phase of the 

study, they received extensive personal feedback regarding the results of their dietary 

analysis (Appendix 36) and bone density scan (Appendix 37). A copy of the D X A scan 

results was also provided for the participant to give to her physician (Appendix 38). 

Participants' perceptions of these materials, and whether this feedback had any effect on 

their behaviour, could provide important insight for knowledge translation and health 

communication. 

3. The investigation reported in Chapter 5 was a retrospective analysis of weight change. 

By prospectively following these women, we will be able to examine the role of aspects 
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of eating measured by the T F E Q (dietary restraint, disinhibition, hunger) and other 

psychosocial characteristics in prospective changes in weight and body composition. 

My PhD research has enhanced our understanding of the roles of cognitive dietary restraint, 

lifetime physical activity, and factors related to body weight in the health of postmenopausal 

women. It built on past research in this area, added valuable insights to our understanding of diet 

and activity in women's health, and suggested several lines of future investigation. 
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APPENDIX 1: Overview of research design 

This flow diagram illustrates the sequence of events for participants in the study, from the 
beginning of the Phase I survey (shaded boxes) to the end of Phase II (white boxes). 

sBarticipant sees advertisement (.4^^ 

^Questionnaire (Appendix 6) is sent by mailvwitff Lette r of 
Introduction (Appendix 5) and Contact Form (Appendix 7) 

Complete Questionnaire returned by mail 
If do not receive response, send 
one reminder letter (Appendix 20) 

Participant indicates interest in participating in Phase II (on Contact Form; Appendix 7) 
• Participant meets eligibility criteria 

Yes: Send invitation to Phase II (Appendix 9) No: Send Not Eligible Letter (Appendix 8) 

Participant calls and confirms interest. 
If participant meets eligibility criteria, 
schedule UBC visit 

Introduction to Phase II meeting at UBC: 
•Describe study, go over consent form, and obtain 
written consent (Appendix 3) 
"administer Historical Leisure Activity Questionnaire 
(Appendix 17); describe three-day food record 
(Appendix 12) and 24-hour urine collection (Appendix 
15); provide all study materials (Appendix 14) 
•Set intended dates for first food record and urine 
collection (Appendix 32) 
•Measure height, weight, waist/hip circumference 
•Answer any questions participant may have 

Do not hear from participant within 
2.5 weeks; call and ask if interested 
in participating in Phase II. 

X Z 
Yes: if eligible, 
schedule UBC 
visit 

No: thank.for 
interest and 
participation 
in Phase I 

within a few days 

Participant completes Phase II questionnaire (Appendix 10) and returns it by mail 

L 3 1 week 

Participant completes first Three-day food 
record (Appendix 12) and, on one of those days, 
first 24-hour urine collection (Appendix 15) 

Urine delivered to lab by courier 
immediately upon completion; food 
record returned by mail. 

-3 months - after one month send thank you card (Appendix 34) 
at 2.5 months, send reminder letter (Appendix 35) 

Second Three-day food record (Appendix 12) 
and, on one of those days, second 24-hour 
urine collection (Appendix 15) 

T within one month 

Body composition measured by DXA at VGH 

send Feedback Package with diet analysis (Appendix 36), DXA scan results 
(Appendix 37) and copy for physician, and other resources 

Urine delivered to lab by courier 
immediately upon completion; food 
record returned by mail. 
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take part in this study, you are still free to withdraw at any time and without giving any reason , 
for your decision. If you do not wish to participate, you do not have to provide any reason for 
your decision not to participate, nor will there be any negative consequence to you. 

Purpose: The purpose of this part of this observational study (Phase II) is to investigate possible 
associations among dietary attitudes and behaviours and bone health in women following 
menopause. Similar studies have been conducted in young women, but information is lacking 
regarding the experiences of postmenopausal women (for whom bone health and osteoporosis 
are important health issues). 

Study Procedures: As one of approximately 70 volunteer participants in this study, you will be 
asked to do the following: 
1) complete a questionnaire package in which you will be asked about your attitudes and beliefs 

(this will take approximately 20 minutes of your time.) 
2) have your height, weight, and waist circumference measured while you are wearing light 

indoor clothing, 
3) maintain a detailed record of everything you eat and drink over the course of three days (in a 

food diary which will be provided to you) twice - now and again roughly 3 months from 
now, 

4) collect two 24-hour urine samples, 
5) have your bone density measured using dual energy x-ray absorptiometry (DEXA). (This 

procedure takes approximately half an hour and it involves exposure to a very low dose of 
radiation - an amount comparable to the amount that you would receive if you spent several 
hours outdoors.) 

Your participation in this study will involve one visit to UBC and one visit to Vancouver General 
Hospital (VGH). During the visit to UBC, you will complete the questionnaire and have your 
height, weight, and weight circumference measured; roughly 4 months later, during the visit to 
V G H , you will have your bone density assessed. In between these visits, you will complete the 
following tasks: now, and then again roughly 3 months from now, you will keep a 3-day food 
record and collect a 24-hour urine sample (for a total of two 3-day food records and two 24-hour 
urine samples). Your involvement in this study will take a total of approximately 7 hours of your 
time. If we receive research funding to measure your bone density again in 2-3 years' time, we 
will contact you to ask whether you would like to do this. You would, of course, be free to 
decline to participate. 

Exclusions: You cannot participate in this study if any of the following apply to you: 
1) You are taking prednisone, dexamethasone, steroid drugs, thyroid hormones or 

anticonvulsive drugs, 
2) You work at night or have an unusual sleep/wake cycle, 
3) You have been diagnosed with an endocrine disorder (e.g. Cushing's Syndrome or Addison's 

Disease), 
4) You have had a surgical menopause (i.e. a hysterectomy), 
5) You have previously been diagnosed with osteoporosis, or 
6) You are currently using hormone replacement therapy (HRT). 
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• I understand that my participation in this study is voluntary and that I am completely free to 
refuse to participate or to withdraw from this study at any time and without changing in any 
way the quality of care that I receive. 

• I have read this form and I freely consent to participate in this study. 

• I have been told that I will receive a dated and signed copy of this form. 

Printed Name of Participant: Signature: Date: 

Printed Name of Witness: Signature: Date: 

Printed Name 
of Principal Investigator or 
Designated Representative: Signature: Date 
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T H E U N I V E R S I T Y O F B R I T I S H C O L U M B I A 

Food, Nutrition and Health 
Faculty of Agricultural Sciences 
2205 East Mall 
Vancouver, B .C. Canada V6T 1Z4 
Phone: (604)822-2502 
Fax: (604)822-5143 

[Participant's Name and Address] 

Dear [Participant], 

Thank you very much for your interest in this study, "An Exploration of Postmenopausal 
Women's Attitudes towards Eating and Body Image." It is being conducted by Candice Rideout, 
a Ph.D. candidate in Human Nutrition at the University of British Columbia, as a part of her 
Ph.D. thesis. The aim of the study is to gather information about postmenopausal women's 
attitudes and behaviours towards food and body image. While a great deal of research has 
focused on eating attitudes and body image issues in young women, less is known about the 
experiences of women who have completed menopause. Therefore, this study aims to explore 
and characterize these factors among postmenopausal women between the ages of 45 and 75 
years. 

Your participation in this study simply involves completing the enclosed questionnaire. This 
will likely take approximately 30 minutes of your time, but feel free to take as much time to 
complete the questionnaire as you require. For us to gather valuable information about your 
attitudes and feelings, it is important that you answer each of the questions in the questionnaire. 
However, if for any reason you do not wish to complete a particular item, please just leave it and 
go on to the next one. You are under no obligation to participate in this study, and you may 
refuse to participate at any time without negative consequence to you. 

Once you complete the survey, please return it in the enclosed postage-paid addressed envelope. 
If you would like to receive a summary of the results of the study by mail in approximately one 
year's time, please complete the enclosed Contact Form and return it with your questionnaire. If 
desired, you may return the form separately to further ensure your anonymity. Once your 
completed questionnaire has been received, you will be entered into a draw for one of several 
prizes (gift certificates valued at $300, $200, or $100, or the equivalent in cash). 

This questionnaire-based study is also being used to screen and recruit women for the second 
phase of this research project, which will investigate the relationships among eating behaviours 
and bone health. If you think you might be interested in participating in this second study, please 
complete the appropriate section of the Contact Form and return it. Your participation in Phase 
II would be completely voluntary and indicating your interest at this time in no way obligates 
you to participate in the future. 

[Date] 
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APPENDIX 6: Phase I questionnaire 

T H E U N I V E R S I T Y O F B R I T I S H C O L U M B I A 

Food, Nutrition and Health 
Faculty of Agricultural Sciences 
2205 East Mall 
Vancouver, B.C. Canada V6T 1Z4 
Phone: (604)822-2502 
Fax: (604)822-5143 

Office Use Only 

# 

C C V 
E E V 

An Exploration of Postmenopausal Women's Attitudes 
towards Eating and Physique Perception 

Phase I Questionnaire 

Thank you very much for volunteering to complete this questionnaire. Your answers are 
completely confidential, so please answer each question as honestly and accurately as possible. 

The questionnaire consists of several sections in which you will be asked to indicate whether a 
given statement is true or false for you or to choose from several options the answer that is most 
applicable to you. Specific instructions will be given for each section. 

When you have completed the questionnaire, please return it in the stamped, addressed envelope 
provided. 

Thank you for your participation 
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Section A: 

Please circle whether the statements below are true (T) or false (F) for you. 

True False 
1. When I smell the aroma of my favourite food, I find it very difficult to keep 

from eating, even if I have just finished a meal T F 

2. I usually eat too much at social occasions, like parties and picnics T F 

3. I am usually so hungry that I eat more than three times a day T F 

4. When I have eaten my quota of calories, I am usually good about not eating 

any more T F 

5. Dieting is so hard for me because I just get too hungry : T F 

6. I deliberately take small helpings as a means of controlling my weight T F 

7. Sometimes things just taste so good that I keep on eating even when I am 
no longer hungry T F 

8. Since I am often hungry, I sometimes wish that while I am eating, an expert 
would tell me that I have had enough or that I can have something more to 
eat T F 

9. When I feel anxious, I find myself eating T F 

10. Life is too short to worry about dieting T F 

11. Since my weight goes up and down, I have gone on reducing diets more 

than once T F 

12. I often feel so hungry that I just have to eat something T F 

13. When I am with someone who is overeating, I usually overeat too T F 

14. I have a pretty good idea of the number of calories in common food T F 

15. Sometimes when I start eating, I just can't seem to stop T F 

16. It is not difficult for me to leave something on my plate T F 

17. At certain times of the day, I get hungry because I have gotten used to 
, eating then T F 

18. While on a diet, if I eat food that is not allowed, I consciously eat less for a 
period of time to make up for it T F 
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True False 

19. Being with someone who is eating often makes me hungry enough to eat 

also. T F 

20. When I feel blue, I often overeat T F 

21. I enjoy eating too much to spoil it by counting calories or watching my 
weight T F 

22. When I see a real delicacy, I often get so hungry that I have to eat right 
away T F 

23. I often stop eating when I am not really full as a conscious means of 

limiting the amount that I eat T F 

24. I get so hungry that my stomach often seems like a bottomless pit T F 

25. My weight has hardly changed at all in the last two years T F 

26. I am always hungry so it is hard for me to stop eating before I finish the 

food on my plate T F 

27. When I feel lonely, I console myself by eating T F 

28. I consciously hold back at meals in order not to gain weight T F 

29. I sometimes get very hungry late in the evening or night. T F 

30. I eat anything I want, any time I want T F 

31. Without even thinking about it, I take a long time to eat T F 

32. I count calories as a conscious means of controlling my weight T F 

33. I do not eat foods because they make me fat T F 

34. I am always hungry enough to eat at any time T F 
35. I pay a great deal of attention to changes in my figure T F 

36. While on a diet, if I eat a food that is not allowed, I often then splurge and 
eat other high calories foods T F 



37. How often are you dieting in a conscious effort to control your weight? 

1 
Rarely 

3 
Usually Sometimes 

38. Would a weight fluctuation of 5 lbs affect the way you live your life? 

1 2 
Not at all Slightly 

39. How often do you feel hungry? 

Moderately 
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4 
Always 

4 
Very much 

Only at meals Sometimes between meals Often between meals Almost always 

40. Do your feelings of guilt about overeating help you to control your food intake? 

1 
Never 

2 
Rarely 

3 
Often 

4 
Always 

41. How difficult would it be for you to stop eating halfway through dinner and not eat for the 
next four hours? 

1 2 3 
Easy Slightly difficult Moderately difficult 

42. How conscious are you of what you are eating? 

1 2 - 3 
Not at all Slightly Moderately 

43. How frequently do you avoid "stocking up" on tempting foods? 

1 2 
Almost never Seldom 

44. How likely are you to shop for low calorie foods? 

3 
Usually 

Very difficult 

4 
Extremely 

4 
Almost always 

Unlikely Slightly likely Moderately likely 

45. Do you eat sensibly in front of others and splurge alone? 

1 
Never 

2 
Rarely 

3 
Often 

Very likely 

4 
Always 
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46. How likely are you to consciously eat slowly in order to cut down on how much you eat? 

1 . 2 3 4 
Unlikely Slightly likely Moderately likely Very likely 

47. How frequently do you skip dessert because you are no longer hungry? 

1 2 - 3 
Almost never Seldom At least once/week Almost daily 

48. How likely are you to consciously eat less than you want? 

/ 2 3 4 
Unlikely Slightly likely Moderately likely Very likely 

49. Do you go on eating binges though you are not hungry? 

/ 2 3 4 
Never Rarely Sometimes At least weekly 

50. On a scale of 0 to 5, where 0 means no restraint in eating (eating whatever you 
want, whenever you want it) and 5 means total restraint (constantly limiting food 
intake and never "giving in"), what number would you give yourself? (please 
circle the number) 

0 Eat whatever you want, whenever you want it 

1 Usually eat whatever you want, whenever you want it 

2 Often limit food intake, but often "give in" 

3 Usually limit food intake, but often "give in" 

4 Usually limit food intake, rarely "giving in" 

5 Constantly limit food intake, never "giving in" 

51. To what extent does this statement describe your eating behaviour? 

"I start dieting in the morning, but because of any number of things that happen during 
the day, by evening I have given up and eat what I want, promising myself to start 
dieting again tomorrow." 

1 
Not like me 

2 
A little like me 

3 4 
Pretty good description Describes me perfectly 

of me 
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Section B: 
Please answer each question as truthfully as possible by circling the number that 
corresponds to the correct answer for you. 

1. Women who appear in T V shows and movies project the type of appearance that 
I see as my goal. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

2. I believe that clothes look better on thin models. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

3. I do not wish to look like the models in the magazines. 

1 2 3 .4 5 
Completely disagree Neither agree nor disagree Completely agree 

4. I tend to compare my body to people in magazines and on TV. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

5. In our society, fat people are regarded as unattractive. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

6. Photographs of thin women make me wish that I were thin. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

( 7. Attractiveness is very important if you want to get ahead in our culture. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

8. It's important for people to work hard on their figures/physiques if they want to succeed in 
today's culture. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 
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9. Most people do not believe that the thinner you are, the better you look. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

10. People think that the thinner you are, the better you look in clothes. 

1 2 3 4 5 
Completely disagree Neither agree nor disagree Completely agree 

11. In today's society, it's not important to always look attractive. 

1 2 3 ' 4 5 
Completely disagree Neither agree nor disagree Completely agree 

Section C: 
For each of the following items, please indicate the degree to which the statement is 
characteristic or true of you: r 

1. I am comfortable with the appearance of my physique/figure. 

1 2 3 4 5 
Not at all Slightly Moderately Very Extremely 

characteristic characteristic characteristic characteristic characteristic 

2. I would worry about wearing clothes that might make me look too thin or overweight. 

1 2 3 4 5 
Not at all Slightly Moderately Very Extremely 

characteristic characteristic characteristic characteristic characteristic 

3. I wish I wasn't so uptight about my physique/figure. 

1 2 3 4 5 
Not at all Slightly Moderately Very Extremely 

characteristic characteristic characteristic characteristic characteristic 

4. There are times when I am bothered by thoughts that other people are evaluating my weight 
or muscular development negatively. 

1 2 3 4 5 
Not at all Slightly Moderately Very Extremely 

characteristic characteristic characteristic characteristic characteristic 
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5. When I look in the mirror I feel good about my physique/figure. 

Not at all 
characteristic 

2 
Slightly 

characteristic 

3 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely • 

characteristic 

6. Unattractive features of my physique/figure make me nervous in certain social settings. 

Not at all 
characteristic 

2 
Slightly 

characteristic 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

7. In the presence of others, I feel apprehensive about my physique/figure. 

Not at all 
characteristic 

2 
Slightly 

characteristic 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

8. I am comfortable with how fit my body appears to others. 

Not at all 
characteristic 

2 
Slightly 

. characteristic 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

9. It would make me uncomfortable to know others were evaluating my physique/figure. 

Not at all 
characteristic 

2 
Slightly 

characteristic 

3 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

10. When it comes to displaying my physique/figure to others, I am a shy person. 

Not at all 
characteristic 

2 
Slightly 

characteristic 

3 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

11.1 usually feel relaxed when it is obvious that others are looking at my physique/figure. 

Not at all 
characteristic 

2 
Slightly 

characteristic 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 

12. When in a bathing suit, I often feel nervous about the shape of my body. 

1 
Not at all 

characteristic 

2 , 
Slightly 

characteristic 
Moderately 

characteristic 

4 
Very 

characteristic 

5 
Extremely 

characteristic 
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Section D: 
The following series of questions ask you to indicate the importance of the following 
characteristics of the food you choose to eat. Please indicate how important each 
characteristic is to you by circling the most appropriate response to the following: 

It is important to me that the food I eat on a typical day. 

1. Is easy to prepare 

2. Contains no additives 

3. Is low in calories 

4. Tastes good 

5. Contains natural ingredients.. 

6. Is not expensive 

7. Is low in fat 

8. Is familiar 

9. Is high in fibre and roughage. 

10. Is nutritious. 

11. Is easily available in shops and 
supermarkets 

12. Is good value for the money. 

13. Cheers me up 

14. Smells nice 

15. Can be cooked very simply.. 

16. Helps me cope with stress.... 

17. Helps me control my weight. 

18. Has a pleasant texture 

Not a 
important important 

2 

19. Is packaged in an environmentally friendly 
way 

all A little 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Moderately 
important 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Very 
important 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



20. Comes from countries I approve of 
politically 

21. Is like the food I ate when I was a child.. 

22. Contains a lot of vitamins and minerals.. 

23. Contains no artificial ingredients 

24. Keeps me awake/alert 

25. Looks nice 

26. Helps me relax 

27. Is high in protein 

28. Takes no time to prepare 

29. Keeps me healthy 

30. Is good for my skin/teeth/hair/nails etc... 

31. Makes me feel good 

32. Has the country of origin clearly marked. 

33. Is what I usually eat 

34. Helps me to cope with life. 

Not at all A little 
important important 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

35. Can be bought in shops close to where I live or 
work 

36. Is cheap 

2 

2 

Moderately 
important 

• 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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Very 
important 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Section E: 
Please indicate the extent to which you agree with the following statements by circling the 
appropriate number. 

1. Whether I gain, lose, or maintain my weight is entirely up to me. 

Strongly disagree Strongly agree 
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2. Being the right weight is largely a matter o f good fortune. 

1 2 3 4 5 6 
Strongly disagree Strongly agree 

3. N o matter what I intend to do, i f I gain or lose weight, or stay the same in the near 
future, it is just going to happen. 

1 2 3 4 5 6 
Strongly disagree Strongly agree 

4. If I eat properly, and get enough exercise and rest, I can control my weight in the way I 
desire. 

1 2 3 4 5 6 
Strongly disagree Strongly agree 

i 

Section F: 
Please record the appropriate answer per item, depending on whether you strongly agree, 
agree, disagree, or strongly disagree with it. 

1 = Strongly agree 
2 = Agree 
3 = Disagree 
4 = Strongly disagree 

1. On the whole, I am satisfied with myself. 

2. A t times I think that I am no good at all . 

3.1 feel that I have a number o f good qualities. 

4.1 am able to do things as well as most people. 

5.1 feel I do not have much to be proud of. 

6.1 certainly feel useless at times. 

7.1 feel that I am a person of worth, at least on an equal plane with others. 

8.1 wish I could have more respect for myself. 

9. A l l in all , I am inclined to feel that I am a failure. 

10.1 take a positive attitude towards myself. 
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Section G: 
Please respond to the following questions by checking off the option that is most 
appropriate for you. 

1. When you think about how much you "watch your weight" now compared to 10 years ago, 
do you "watch your weight"... 

more than you did 10 years ago 

about the same as you did 10 years ago 

______ less than you did 10 years ago 

2. When you think about what you eat in terms of how it affects your health, do you "watch 
what you eat"... 

more than you did 10 years ago 

about the same as you did 10 years ago 

less than you did 10 years ago 

3. When you think about what you eat in terms of trying to reach or maintain a certain weight, 
do you "watch what you eat"... 

more than you did 10 years ago 

• about the same as you did 10 years ago 

less than you did 10 years ago 

4. Has your weight remained stable over the last 10 years? 
(If your weight has changed, please fill in the approximate number of pounds). 

Yes, I have been within 5 lbs of my current weight for the past 10 years. 

No, I lost weight over the past 10 years 

How many lbs have you lost over the past 10 years? lbs 

No, I gained weight over the past 10 years 

How many lbs have you gained over the past 10 years? lbs 

No, my weight goes up and down 
How much does your weight go up and down? lbs 
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5. How do you feel about your weight right now? 

I think I am... 

Very underweight 

Slightly underweight 

About right 

Slightly overweight 

Very overweight 

6. Are you trying to lose weight at the present time? 

Yes 

Section H: 
The following information will help us interpret the results of this questionnaire. It is 
important that all questions be completed. If you do not know the exact value for any of 
the questions, please provide your best estimate. 

1. What was the date of your last menstrual cycle? • (approximate mth and year) 

2. Before your menstrual cycle ("periods") started to change as you entered menopause, would 
you say that your menstrual cycles were: 

mostly regular 

sometimes irregular 

often irregular 

I can't recall 

3. Are you currently using hormone replacement therapy? 

Yes 

No 

4. How would you describe your typical diet? 

Mixed: meat, dairy products, eggs, fruits & vegetables, grains 

Vegetarian: dairy products, eggs, fruits & vegetables, grains, but no meat 

Vegan: I exclude all animal products 

Other (please specify) 
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5. Do you smoke? 

Yes, I currently smoke approximately cigarettes per day 

No, I quit smoking weeks/months/years ago 

No, I never smoked regularly 

Other (please specify) 

6. How many hours of exercise do you do each week? (By "exercise" we mean activity of 
sufficient intensity to raise your heart rate). 

hours 

7. What type(s) of exercise do you participate in? 

8. How many cups of beverages containing caffeine (e.g. coffee, tea, soda pop) do you drink on 
a typical day? 

cups 

9. How many beverages containing alcohol (e.g. 1 glass of beer, a glass (3 oz) of wine, a shot 
(1 oz) of hard liquor such as rum or gin) do you drink each week? 

beverages 

10. Please list any medications that you are currently taking: 

11. Have you ever been diagnosed with osteoporosis? If you have been diagnosed with 
osteoporosis, please indicate when you received the diagnosis. 

Yes, I was diagnosed in (approximate month and year) 

No 



12. Today's date: (day/month/year) 
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,13. Your birth date: (day/month/year) 

14. How tall are you? feet inches (or cm) 

15. How much do you weigh? lbs (or kg) 

16. What is your ethnicity? (please check the appropriate option): 

White South East Asian 

Chinese Latin American 

South Asian Japanese 

Black _ _ _ _ _ Korean 

Arab/West Asian North American Aboriginal 

Filipino Other (please specify): 

17. What is the highest level of education that you have completed! 

I have not completed any formal schooling 

Elementary school (up to grade 6) 

Secondary school (high school; up to grade 12) 

Post-secondary college diploma or university degree 

Graduate or professional degree (e.g. Master's, PhD, M B A , MD, etc.) 

1.8. Would you estimate your household income to be: 

Under $20,000 per year 

Between $20,000 and $35,000 per year 

Between $35,001 and $50,000 per year 

Between $50,001 and $80,000 per year 

More than $80,001 per year 

You have now reached the end of the questionnaire. Thank you very much for your 
time and participation. Please read the information on the next page and then 
return this completed questionnaire in the stamped addressed envelope provided. 
Thank you! 
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APPENDIX 7: Phase I contact form 

We greatly appreciate your participation in this study, and we would be pleased to share the 
results of our research with you (results should be available in approximately one year's time). 
If you are interested in receiving a written summary of the results of this project, please indicate 
that in the following section (or write the same information on a separate sheet, if desired, and 
mail it in separately). 

Also, we are currently recruiting women for a more detailed study of dietary attitudes and 
behaviours and bone health. Participants in that study will have their diet analyzed, their bone 
density measured, and collect urine samples (and they will receive individual feedback regarding 
the results of those measurements). If you might be interested in participating in that study, 
please indicate that in the following section as well. Indicating your interest at this time does not 
obligate you to take part in the study, it simply means that we will contact you and provide you 
with more information. 

Please complete this section if: 
(1) you would like a summary of the results of this research project, or 
(2) you would like to participate in the next phase of the research (examining diet and bone 

health): 

I would (please check one or both): 

like to receive a summary of the results of this research project 

be interested in being contacted for possible participation in the study of dietary attitudes 
and behaviours and bone health. 

Name: 

Permanent Address: 

E-mail address (if available): 

Telephone Number: 

Thank you very much! 
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APPENDIX 9: Phase II recruitment letter 

T H E U N I V E R S I T Y O F B R I T I S H C O L U M B I A 
Food, Nutrition and Health 
Faculty of Agricultural Sciences 
2205 East Mall 
Vancouver, B.C. Canada V6T 1Z4 
Phone: (604)822-2502 
Fax: (604)822-5143 

[Date] 

[Participant Name and Address Information] 

Dear [Participant], 

Thank you very much for returning your completed questionnaire for our study "An Exploration 
of Postmenopausal Women's Attitudes towards Eating and Body Image." Your participation in 
our research project is greatly appreciated, as is your expression of interest in the second part of 
the study. We are writing to you now to invite you to participate in the next phase of the 
research (Phase II: "Dietary Attitudes, Stress, and Bone Health in Women Following 
Menopause"). 

This research study is being funded by the Canadian Institutes of Health Research and, like 
Phase I, is being conducted by Candice Rideout (a Ph.D. candidate in Human Nutrition) as a part 
of her Ph.D. thesis. This phase of the study will further explore postmenopausal women's eating 
attitudes and behaviours, and investigate their relation to stress and bone health. Similar studies 
have been conducted in young women, but information is lacking regarding the experiences of 
postmenopausal women (for whom bone health and osteoporosis are important health issues). 

If you choose to participate in this phase of the project, you will be asked to do the following: 

1) complete a questionnaire package similar to the one you completed in Phase I, 
2) have your height, weight, and waist circumference measured while wearing light indoor 

clothing, 
3) maintain a detailed record of everything you eat and drink over the course of three (3) days 

(in a food diary which will be provided to you) twice - now, and again roughly 3 months 
from now, 

4) collect two (2) 24-hour urine samples, 
5) have your bone density measured using dual energy x-ray absorptiometry (DEXA). (This 

non-invasive procedure takes approximately half an hour and it involves exposure to a very 
low dose of radiation - an amount similar to what you would receive if you spent several 
hours outdoors.) 

If you choose to participate in this study, you will make one visit to the University of British 
Columbia (UBC) and one visit to Vancouver General Hospital (VGH). During the visit to UBC, 
you will be given an orientation to the study, and provided with all materials required for your 
participation; in addition, you will complete a questionnaire and have your height, weight, and 
weight circumference measured. Roughly 4 months later, during the visit to V G H , you will have 
your bone density assessed. In between these visits, you will complete the following tasks: 
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T H E U N I V E R S I T Y O F B R I T I S H C O L U M B I A 

Food, Nutrition and Health 
Faculty of Agricultural Sciences 
2205 East Mall 
Vancouver, B .C. Canada V6T 1Z4 
Phone: (604) 822-2502 
Fax: (604) 822-5143 

Office Use Only 

# 

C C V 
E E V 

Phase II Questionnaire: 

Dietary Attitudes, Stress, and Bone Health 
in Women Following Menopause 

Th is questionnaire consists o f several sections. Y o u w i l l be asked to answer questions b y ind icat ing 

whether a g iven statement is true or false fo r y o u , o r to choose f r o m several opt ions the answer that 

is most appl icable to you . Specif ic instruct ions are g iven fo r each section. 

Y o u r answers are complete ly conf ident ia l , so please answer each quest ion as honest ly and accurately 
as possible. 

W h e n y o u have completed the questionnaire, please return i t in the stamped, addressed envelope 

p rov ided . 

Thank you for your participation in Phase III 



True False 

T F 

T F 

T F 

2 3 0 

Section A: 

Please circle whether the statements below are true (T) or false (F) for you. 

1. When I smell the aroma of my favourite food, I find it very difficult to keep from 
eating, even if I have just finished a meal 

2. I usually eat too much at social occasions, like parties and picnics 

3. I am usually so hungry that I eat more than three times a day 

4. When I have eaten my quota of calories, I am usually good about not eating any 

more T F 

5. Dieting is so hard for me because I just get too hungry T F 

6. I deliberately take small helpings as a means of controlling my weight T F 

7. Sometimes things just taste so good that I keep on eating even when I am no 
longer hungry T F 

8. Since I am often hungry, I sometimes wish that while I am eating, an expert would 
tell me that I have had enough or that I can have something more to 
eat T F 

9. When I feel anxious, I find myself eating T F 

10. Life is too short to worry about dieting T F 

11. Since my weight goes up and down, I have gone on reducing diets more than 

once T F 

12. I often feel so hungry that I just have to eat something T F 

13. When I am with someone who is overeating, I usually overeat too T F 

14. I have a pretty good idea of the number of calories in common food T F 

15. Sometimes when I start eating, I just can't seem to stop T F 

16. It is not difficult for me to leave something on my plate T F 

17. At certain times of the day, I get hungry because I have gotten used to eating 
then T F 

18. While on a diet, if I eat food that is not allowed, I consciously eat less for a period 
of time to make up for it T F 
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True False 

19. Being with someone who is eating often makes me hungry enough to eat 

also T F 

20. When I feel blue, I often overeat T F 

21. I enjoy eating too much to spoil it by counting calories or watching my 
weight T F 

22. When I see a real delicacy, I often get so hungry that I have to eat right 
away T F 

23. I often stop eating when I am not really full as a conscious means of limiting 

the amount that I eat T F 

24. I get so hungry that my stomach often seems like a bottomless pit T F 

25. My weight has hardly changed at all in the last two years : T F 

26. I am always hungry so it is hard for me to stop eating before I finish the food 

on my plate T F 

27. When I feel lonely, I console myself by eating T F 

28. I consciously hold back at meals in order not to gain weight T F 

29. I sometimes get very hungry late in the evening or night T F 

30. I eat anything I want, any time I want T F 

31. Without even thinking about it, I take a long time to eat T F 

32. I count calories as a conscious means of controlling my weight T F 

33. I do not eat some foods because they make me fat T F 

34. I am always hungry enough to eat at any time T F 

35. I pay a great deal of attention to changes in my figure T F 

36. While on a diet, if I eat a food that is not allowed, I often then splurge and eat 
other high calorie foods T F 



2 3 2 

37. How often are you dieting in a conscious effort to control your weight? 

I 
Rarely 

3 
Usually Sometimes 

38. Would a weight fluctuation of 5 lbs affect the way you live your life? 

4 
Always 

4 
Very much 

1 . 2 3 
Not at all Slightly Moderately 

39. How often do you feel hungry? 

1 2 3 4 
Only at meals Sometimes between meals Often between meals Almost always 

40. Do your feelings of guilt about overeating help you to control your food intake? 

1 
Never 

2 
Rarely 

3 
Often 

4 
Always 

41. How difficult would it be for you to stop eating halfway through dinner and not eat for the 
next four hours? 

1 
Easy Slightly difficult Moderately difficult 

42. How conscious are you of what you are eating? 

1 2 
Slightly Not at all Slightly Moderately 

43. How frequently do you avoid "stocking up" on tempting foods? 

Very difficult 

4 
Extremely 

1 2 
Almost never Seldom 

44. How likely are you to shop for low calorie foods? 

3 
Usually Almost always 

Unlikely Slightly likely Moderately likely 

45. Do you eat sensibly in front of others and splurge alone? 

1 
Never 

2 
Rarely 

3 
Often 

Very likely 

4 
Always 

46. How likely are you to consciously eat slowly in order to cut down on how much you eat? 

Unlikely Slightly likely Moderately likely Very likely 
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, 47. How frequently do you skip dessert because you are no longer hungry? 

1 2 3 4 
Almost never Seldom At least once/week Almost daily 

48. How likely are you to consciously eat less than you want? 

1 2 . 3 . 4 
Unlikely Slightly likely Moderately likely Very likely 

49. Do you go on eating binges though you are not hungry? 

1 2 3 4 
Never Rarely Sometimes At least weekly 

50. On a scale of 0 to 5, where 0 means no restraint in eating (eating whatever you 
want, whenever you want it) and 5 means total restraint (constantly limiting food 
intake and never "giving in"), what number would you give yourself? (please 
circle the number) 

0 Eat whatever you want, whenever you want it 

1 Usually eat whatever you want, whenever you want it 

2 Often limit food intake, but often "give in" 

3 Usually limit food intake, but often "give in" 

4 Usually limit food intake, rarely "giving in" 

5 Constantly limit food intake, never "giving in" 

51. To what extent does this statement describe your eating behaviour? 

"I start dieting in the morning, but because of any number of things that happen during 
the day, by evening I have given up and eat what I want, promising myself to start 
dieting again tomorrow." 

1 2 3 4 
Not like me A little like me Pretty good description Describes me 

of me perfectly 

52. Do you deliberately restrict your intake during meals even though you would like to eat 
more? 

1 2 3 4 
Always Often Rarely Never 



2 3 4 

Please circle whether the statements below are true (T) or false (F) for you. 

True False 

53. I would rather skip a meal than stop eating in the middle of one T F 

54. I try to stick to a plan when I lose weight T F 

55. I eat diet foods, even if they do not taste very good .-. T F 

56. Without a diet plan I wouldn't know how to control my weight T F 

57. I avoid some foods on principle even though 1 like them T F 

58. I prefer light foods that are not fattening T F 

59. If I eat a little bit more during one meal, I make up for it at the next meal T F 

60. I alternate between times when I diet strictly and times when I don't pay 

much attention to what and how much I eat T F 

61. A diet would be too boring a way for me to lose weight T F 

62. If I eat a little bit more on one day, I make up for it the next day T F 

63. I pay attention to my figure, but I still enjoy a variety of foods T F 

64. Sometimes I skip meals to avoid gaining weight.... T F 

65. Quick success is most important for me during a diet T F 

Section B: 

The questions in the following scale ask you about your feelings and thoughts during the 
past month. In each case, you will be asked to indicate how often you felt or thought in a 
certain way. 

Although some of the questions are similar, there are differences between them and you 
should treat each one as a separate question. The best approach is to answer each question 
fairly quickly. That is, don't try to count up the number of times you felt a particular way, 
but rather indicate the alternative that seems like a reasonable estimate. 

For each question, choose from the following alternatives: 

0: never 
1: almost never 
2: sometimes 
3: fairly often 
4: very often 
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1. In the last month, how often have you been upset because of something that happened 
unexpectedly? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

2. In the last month, how often have you felt that you were unable to control the important 
things in life? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

3. In the last month, how often have you felt nervous and "stressed"? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

4. In the last month, how often have you dealt successfully with irritating life hassles? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

5. In the last month, how often have you felt that you were effectively coping with important 
changes that were occurring in your life? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

6. In the last month, how often have you felt confident about your ability to handle your 
personal problems? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

7. In the last month, how often have you felt that things were going your way? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 
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8. In the last month, how often have you found that you could not cope with all the things that 
you had to do? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

9. In the last month, how often have you been able to control irritations in your life? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

10. In the last month, how often have you felt that you were on top of things? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

11. In the last month, how often have you been angered because of things that happened that 
were outside of your control? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

12. In the last month, how often have you found yourself thinking about things that you have to 
accomplish? 

0 1 2 3 4 
Never Almost never Sometimes Fairly often Very often 

13. In the last month, how often have you been able to control the way you spend your time? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 

14. In the last month, how often have you felt difficulties were piling up so high that you could 
not overcome them? 

0 1 2 3 4 

Never Almost never Sometimes Fairly often Very often 
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Section C: 

Hassles are irritants that can range from minor annoyance to fairly major pressures, 
problems, or difficulties. They can occur few or many times. Listed are a number of ways 
in which a person can feel hassled about nutrition and diet. Please rate the following items 
according to the irritability of those hassles experienced during the past month. 

Not Slightly Somewhat Moderately Quite Very Extremely 
irritating irritating irritating irritating irritating irritating irritating 

1. Concerns about eating the 
right foods • • • • • • • • 

2. Cravings for foods not on 
your diet • • • • • • 

3. Finding the right foods • • • • • • 

4. Avoiding favourite foods • • • • • • • 

5. Figuring out which foods to 
buy • • • • • • • 

6. Preparing food • • • • • • • 

7. Time spent preparing food • • • • • • 

8. Taste of food on diet • • • • • • • 

9. Foods not satisfying • • • • • • • 

10. Time required to shop for 
food • • • • • • • 

11. Choosing food to eat • • • • • • • 

12. Digesting food • • • • • • • 

13. Going out to dinner • • • • • • • 

14. Not going out to dinner • • • • • • • 

15. Eating right when not at 
• • • • • • • 

16. Family problems over 
food • • • • • • 

17. Lack of control over diet • • • • • • • 

18. Learning new recipes • • • • • • • 

19. Don't like what you eat • • • • • • • 

20, Planning menus • • • • • • • 

21. Feeling hungry • • • • • • • 

22. Keeping track of cholesterol... • • • • • • • 



2 3 8 

Not Slightly Somewhat Moderately Quite Very Extremely 
irritating irritating irritating irritating irritating irritating irritating 

23. Keeping track of salt • D O • D • • 

24. Keeping track of fat • • • • • • • 

25. Keeping track of calories • • • • • • • 

26. Eating junk food • • • • • • • 

27. Reading nutrition labels • • • • a a a 

28. Eating too much • • • • • • • 

29. Understanding which foods you 
should eat n D D _ • • • 

30. Finding time to eat • • • • a • • 

31. Food portions • • • • • • • 

32. Remembering to eat • • • • • • • 

33. Telling others about diet • • • • • • • 

34. Holidays and special occasions. • o • • • a o 

35. Remembering when to eat • • • • • D a 

36. Changing food habits • • • - • • • • 

37. Refusing food that is offered.... • a a a • • a 

38. Avoiding sweets • • • • a a a 

39. Not enjoying food • • • • a • D 

40. Eating enough vegetables • • • • • • • . 

41. Eating enough fruit • • • • a • • 

42. Eating when not hungry • • • • • • • 

43. Cost of food • • • • • • • 

44. Keeping track of sugar • • • • a • • 

45. Keeping track of vitamins • • • • • • • 

46. Keeping track of minerals • • • • a n a 

47. Embarrassment about diet • • • • • • a 

48. Boring food • • • • • • a 
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Section D: 

The next set of questions are about your diet and health. Please read each of the 
following statements, then answer the questions by checking the box next to the answer 
that best describes your experience during the past month. Some of the questions may 
look alike or seem like others, but each question is different, and should be answered by 
itself. 

1. During the past month, how healthy were the foods you ate? 

• Not healthy at all 

• Slightly healthy 

• Somewhat healthy 

• Moderately healthy 

• Quite healthy 

• Very healthy 

• As healthy as they could be 

2. During the past month, did you think that you were getting all the nutrients that you need 
from the foods that you ate? 

• No, not at all 

• No, almost none 

• Less than half of my needs 

• Only about half 

• More than half, but not all of my needs 

• Yes, almost everything 

• Yes, everything that I need 

3. During the past month, have you been worried or concerned about how your diet has been 
affecting your health? 

• Extremely so 

• Very much so 

• Quite a bit 

• Some but not a lot 

• A little bit 

• Practically never 

• Not at all 



240 

4. Do you think you worried about the effect of your diet on your health more than other people did, 
during the past month? 

• Yes, all of the time 

• Yes, most of the time 

• Yes, a good bit of the time 

• Yes, some of the time 

• A little of the time 

• No, hardly any of the time 

• No, none of the time 

5. During the past month, did you think that your diet improved your health? 

• Yes, definitely so 

• Yes, very much so 

• Yes, quite a lot 

• For the most part 

• Some, but not a lot 

• Not very much 

• Not at all 

6. How balanced do you think your diet was during the past month? 

• Extremely well balanced 

• Very well balanced 

• Well balanced 

• Somewhat balanced 

• A little balanced 

• Not very balanced 

• Not balanced at all 

7. Do you feel healthier now than you did one month ago? 

• Yes, definitely so 

• Yes, very much so 

• Yes, quite a lot 

• For the most part 

• Some, but not a lot 

• Not very much 

• Not at all 



241 

Section E: 

The following questions are about how your diet influences your social life. Please read 
each of the following statements, and then answer the questions by checking the box 
next to the answer that best describes your experience during the past month. Some of 
the questions may look alike or seem like others, but each question is different, and 
should be answered by itself. 

1. During the past month, how satisfied were you with your social life? 

• Extremely satisfied 

• Very satisfied 

• Quite satisfied 

• Somewhat satisfied 

• Quite unsatisfied 

• Very unsatisfied 

• Extremely unsatisfied 

2. How much of the time during the past month would you say that your diet interfered with 
parties, holidays and special occasions? 

• All of the time , 

• Most of the time 

• A lot of the time 

• A good bit of the time 

• Some of the time 

• A little of the time 

• None of the time 

3. How much of the time during the past month would you say that your diet interfered with the 
quality of your family relationships? 

• All of the time 

• Most of the time 

• A lot of the time 

• A good bit of the time 

• Some of the time 

• A little of the time 

• None of the time 

• Not applicable 
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How much of the time during the past month would you say that your diet interfered with 
socializing at work? 

• All of the time 

• Most of the time 

• A lot of the time 

• A good bit of the time 

• Some of the time 

• A little of the time 

• None of the time 

• Not applicable 

How much of the time during the past month would you say that your diet interfered with 
socializing with friends? 

• All of the time 

• Most of the time 

• A lot of the time 

• A good bit of the time 

• Some of the time 

• A little of the time 

• None of the time 

Do you think that your diet had a positive effect on your social life during the past month? 

• No, not at all 

• Hardly any effect 

• A little effect 

• Somewhat 

• Quite a bit 

• Yes, very much so 

• Yes, definitely so 

Do you feel more attractive now than you did one month ago? 

• No, not at all 

• Hardly any effect 

• A little effect 

• Somewhat 

• Quite a bit 

• Yes, very much so 

• Yes, definitely so 
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8. How confident have you felt about your diet during the past month? 

• Not at all confident 

• A little confident 

• Somewhat confident 

• Moderately confident 

• Quite confident 

• Very confident 

• Extremely confident 

Section F: 
Please rate each of the following items according to how these things have affected your 
mood within the last month. 

1. During the past month, how angry have you been about having an illness that demands 

changes in your normal eating habits? 

• Extremely angry 

• Very angry 

• Quite angry 

• Moderately angry 

• Somewhat angry 

• A little angry 

• Not angry at all 

• Not applicable 

2. During the past month, how irritable have you been? 

• Extremely irritable 

• Very irritable 

• Quite irritable 

• Moderately irritable 

• Somewhat irritable 

• A little irritable 

• Not irritable 

3. During the past month, how frustrated have you been? 

• Extremely frustrated 

• Very frustrated 

• Quite frustrated 

• Moderately frustrated 

• Somewhat frustrated 

• A little frustrated 

• Not frustrated at all 



244 

4. How impatient have you been in the past month? 

• Not impatient at all 

• A little impatient 

• Somewhat impatient 

• Moderately impatient 

• Quite impatient 

• Very impatient 

• Extremely impatient 

5. How stressed have you felt during the past month? 

• Extremely stressed 

• Very stressed 

• Quite stressed 

• Moderately stressed 

• Somewhat stressed 

• A little stressed 

• Not at all stressed 

6. During the past month, how much of the time have you felt in control of your diet? 

• All of the time 

• Most of the time 

• A' good bit of the time 

• Some of the time 

• A little of the time 

• Hardly any of the time 

• None of the time 

7. Do you feel younger now than you did one month ago? 

• Yes, definitely so 

• Yes, very much so 

• Yes, quite a lot 

• For the most part 

• Some, but not a lot 

• Not very much 

• Not at all 
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Section G: 
Please answer the following additional questions. 

1. During the past month, how would you rate your overall quality of life? 

• Excellent 

• Great 

• Good 

• Moderate 

• Not very good 

• Fairly poor 

• Very bad 

2. During the past month, did you feel relieved knowing your diet was as healthy as it could be? 

• No, not at all 

• Only slightly 

• A little 

• Somewhat 

• Yes, for the most part 

• Yes, very much so 

• Yes, extremely relieved 

3. Have you ever used hormone replacement therapy (HRT)? 

• No 

• Yes 

v 

If you answered yes (i.e., you have used hormone replacement therapy in the past), 
please provide the approximate date you started and stopped using hormone replacement 
therapy: 

Approximate start date: 
(month/year) 

Approximate finish date: 
(month/year) 
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4. Next, we would like to ask you about how often you watched what you ate in a conscious 
effort to control your weight at various times in the past. 

How often did you watch what you ate in a conscious effort to control your weight... 

... in your teens? 

1 2 3 4 5 
Rarely Sometimes Usually Always Can't recall 

...in your 20's? 

1 2 3 4 5 
Rarely Sometimes Usually Always Can't recall 

...in your 30's? 

1 2 3 4 5 
Rarely Sometimes Usually Always Can't recall 

...in your 40's? 

/ 2 3 4 - 5 
Rarely Sometimes Usually Always Can't recall 

.in your 50's? 

1 
Rarely Sometimes 

3 
Usually 

4 
Always Can't recall Have not yet 

reached my 
50's 

• in your 60V? 

1 
Rarely Sometimes 

3 
Usually 

4 
Always Can't recall Have not yet 

reached my 
60"s 

.in your 70's? 

1 
Rarely Sometimes 

3 
Usually 

4 
Always Can't recall Have not yet 

reached my 
70's 
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• Yes 

If you answered yes, please indicate the following: 

What type of eating disorder were you diagnosed with? 

When did you receive this diagnosis? 

For how long did you experience this eating disorder? 

(month/year) 

• No 

If you answered no, please indicate the following: 

Although you were never diagnosed with an eating disorder by a physician, do 
you think that you ever had an undiagnosed eating disorder? 

• No 

• Yes 

What sort of eating disorder do you think you had? 

When did you experience this eating disorder? 

(month/year) 

For how long did you experience this eating disorder? 

6. Additional Comments (you may include comments on the back of the questionnaire as well, if 
desired): 
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APPENDIX 11: Daily stress inventory 

Participant #: 

Urine Collection #: 

Please complete this short questionnaire on the morning you complete your 24-hour urine collection, and then 
return it to Candice along with your completed Three-day Food Record in the stamped addressed envelope 
provided. 

Below are listed a variety of events that may be viewed as stressful or unpleasant. Read each item 
carefully and decide whether or not that event occurred within the past 24 hours. If the event did not 
occur, place an " X " in the space next to that item. If the event did occur, indicate the amount of stress 
that it caused you by placing a number from 1 to 7 in the space next to that item (see numbers below). 
Please answer as honestly as you can so that we may obtain accurate information. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

X = did not occur in the past 24 hours 

1 = occurred but was not stressful 

2 = caused very little stress 

3 = caused a little stress 

4 = caused some stress 

5 = caused much stress 

6 = caused very much stress 

7 = caused me to panic 

Response 
("X" or 1-7) 

Performed poorly at a task 

Performed poorly due to others 

Thought about unfinished work 

Hurried to meet a deadline 

Interrupted during task/activity 

Someone spoiled your completed task. 

Did something you are unskilled at 

Unable to complete a task 

Was unorganized 

Criticized or verbally attacked 

Ignored by others 

Spoke or performed in public 
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X = did not occur in the past 24 hours 4 = caused some stress 

1 = occurred but was not stressful 5 = caused much stress 

2 = caused very little stress 6 = caused very much stress 

3 = caused a little stress 7 = caused me to panic 

Response 
("X" or 1-7) 

13. Dealt with rude waiter/waitress/salesperson 

14. Interrupted while talking 

15. Was forced to socialize 

16. Someone broke a promise/appointment 

17. Competed with someone 

18. Was stared at 

19. Did not hear from someone you expected to hear from 

20. Experienced unwanted physical contact (crowded, pushed). 

21. Was misunderstood 

22. Was embarrassed 

23. Had your sleep disturbed 

24. Forgot something 

25. Feared illness/pregnancy 

26. Experienced illness/physical discomfort ,. 

27. Someone borrowed something without your permission 

28. Your property was damaged 

29. Had minor accident (broke something, tore clothing) 

30. Thought about the future 

31. Ran out of food/personal article 

32. Argued with spouse/boyfriend/girlfriend 

33. Argued with another person 
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Response 
("X" or 1-7) 

34. Waited longer than you wanted -

35. Interrupted while thinking/relaxing 

36. Someone "cut" ahead of you in a line 

37. Performed poorly at a sport/game __ 

38. Did something that you did not want to do 

39. Unable to complete all plans for today 

40. Had car trouble 

41. Had difficulty in traffic 

42. Money problems 

43. Store lacked a desired item 

44. Misplaced something 

45. Bad weather 

46. Unexpected expenses (fines, traffic ticket, etc.) 

47. Had confrontation with an authority figure 

48. Heard some bad news 

49. Concerned over personal appearance 

50. Exposed to feared situation or object 

51. Exposed to upsetting TV show, movie, book 

52. "Pet peeve" violated (someone fails to knock, etc.) 

53. Failed to understand something 

54. Worried about another's problems 

55. Experienced narrow escape from danger • 

56. Stopped unwanted personal habit (overeating, smoking, nail-biting).. 

57. Had problem with kid(s) 

58. Was late for work/appointment 
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Record everything you eat and drink on each of three consecutive, days (two weekdays and one weekend 
day). Please be clear and specific - provide as much detail as you can! Eat as you normally would over 
the course of these three days. It is important to our research that you maintain your regular eating and 
drinking patterns (this will also enable us to provide the most useful feedback to you). Remember that 
your diet is not being evaluated or compared to a "standard diet" - we are simply trying to gather 
information about how and what you usually eat. 

Please follow these guidelines: 
W r i t e i n f o r m a t i o n f o r o n l y o n e f o o d o r b e v e r a g e i t e m o n e a c h l i n e . 

Try to record everything you eat and drink as you prepare it, or immediately after you have finished. 
Keep the food record with you and record your intake as you eat - don't rely on your memory to do it 
later! 

I n c l u d e a l l f o o d s a n d d r i n k s c o n s u m e d . 

Don't forget snacks, drinks throughout the day (including alcoholic beverages and water), and details 
such as cream/milk in coffee or tea, etc. 

rr̂ j S p e c i f y t h e t y p e o f f o o d / b e v e r a g e ( p r o v i d e d e t a i l s ) . 

For example, indicate whether " 1 cup of milk" was homogenized, 2%, 1 % , or skim. 

[r̂ j I n c l u d e t h e n a m e b r a n d o f f o o d s . 

For example, Oreo cookies, Starbuck's tall 1 % latte, Snackwell brownies, Stouffer's macaroni and 
cheese, Bread Garden cinnamon knot, etc. 

rr̂ j R e c o r d e a c h c o m p o n e n t o f " c o m b i n a t i o n f o o d s " o n a s e p a r a t e l i n e . 

For example, if you eat a ham and cheese omelet, record the items on separate lines: 2 eggs (on one 
line) + 1 oz cheddar cheese (on the next line) + 1 slice Maple Leaf cooked ham from packaged slices 
(on the next line) + 1 tsp butter in pan (on the next line). Please include recipes for homemade foods 
(e.g., sauces or soups) when that would be easier than trying to write each component of the food 
(don't forget to include the total amount - volume or number of servings - made by the recipe). 

rr̂ j R e c o r d t h e a m o u n t o f f o o d s , c o n s u m e d a s a c c u r a t e l y a s p o s s i b l e . 

You may find it helpful to measure the volume of the glasses and bowls that you normally use before 
you start your food record. 

fif 

Bi 

U s e a volume m e a s u r e m e n t (e.g., cups, tablespoons, teaspoons, milliliters) for items such as 
beverages, soups, pasta, cereals, rice, other grains, small or cut vegetables (e.g., peas or 
chopped carrots), cut fruit, tinned foods, sauces, salad dressings, butter, condiments, etc. 

U s e a weight m e a s u r e m e n t (e.g., ounces or grams) for items such as meat, fish, poultry, 
cheese, etc. Use the labels on packages to help you. For example, if your package of Havarti 
cheese contains 176 grams and you ate approximately !4 of the package, you would record 
that you ate 44 grams of Havarti cheese. 

U s e a size m e a s u r e m e n t (e.g., large/medium/small, "whole", "piece", give dimensions) for 
items such as whole fruits, whole vegetables, cookies, eggs, cake, pieces of cheese, etc. 
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Indicate the location of your meal/snack. 
R e c o r d where y o u ate or drank the item(s) - for example , at h o m e , a part icular restaurant (please 

specify) , in the car /on the bus , at y o u r desk at w o r k , etc. 

If you use supplements and/or medications, write them on separate lines. 

rrft Use as many pages as you need for each day's record. 
T r y to start a new. day o n a new page, and indicate the date at the top o f the page. 

i i Answer the questions on page 21 at the end of each day. 

-yj Use the Food Record Checklist (p. 4) and Describing Portion Sizes (p. 6) as references. 
^ T h e y m a y assist y o u i n f i l l ing out the f o o d record comple te ly and accurately. 

The following example may guide you in completing your Three-day Food Record: 

Date: Friday. October 3. 2003 

Time Food or 
Beverage 

Description 
(name brand, type, how prepared) 

Amount Eaten Location 

8am Raisin Bran Kellogg's 1 cup Home 
" milk, on cereal Lucerne 2% 3A cup " 
" orange juice Minute Maid "premium original" 1 cup " 

bagel Dempster's cinnamon raisin, toasted 'A bagel " 
cream cheese Kraft Philadelphia lite 1 tablespoon 

10:30am coffee Edward's regular grind, brewed 1 'A cups Friend's house 
" cream Dairy land cream (10% BF) 2 tablespoons 

sugar Roger's (' 'Plantation Raw ") 

A 
2 little packets 

W h e n several items are c o n s u m e d at 

the Minn.' n ine , you do not need to 

enter iepeal ing values (such as t ime 

and location) o n each line Vv n i i n y 

it on the lirsi l ine for that 

mea l / snack is sufficient. 

Descr ibe the food o i 

b c \ eragc a-, d e a l 1) as 

possible Insut i c u p c s 

oi package Libels into 

\ o u r booklet i i \ o u 

think these w o u l d be 

U s e measur ing cups and 

spoons and the 

" d c s c n b m g port ion sizes" 

information (located on 

pages 6 and 7) to 

estimate port ion sizes as 

accurately as possible. 
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Food Item Checklist 

This checklist may help you to remember to record some of the details of the foods and 
beverages you consume. You can use it as a resource to assist you in completing your Three-day 
Food Record. 

Portion Description 
• Weight in ounces or grams? 
• Dimensions in inches or centimetres? 

Beverages Breads 
• Sugar or creamer? • Homemade or commercial brand? 
• Regular or decaffeinated? • Brand name? 
• With or without ice? • White, whole wheat, multigrain, 
• Regular or sugar-free? sourdough, etc? 
• Alcohol content? • Butter, margarine or other condiments 
• Name of drink and ingredients (mixed added? 

drinks) 

Cereal Combination Foods 
• Milk, sugar, fruit, or other toppings • Included recipe? 

added? • % fat of meat used in dish? 
• Type of milk (e.g., 2%, skim, etc.)? • Poultry skin left on or removed? 
• Dry or cooked measure? • Salad dressings, sauces, or mayo 

added? 

Dairv Desserts 
• Is yogurt fruited or plain? • Homemade, mix, or commercial? 
• Is creamer liquid or powder? • Single or double crust pie? 
• % fat of milk or yogurt? • Whipped topping added? 
• Indicate brand name of substitutes such • Frosting? 

as . nondairy creamer. • Dimensions? 
• Type of cheese? 

Eggs Fast Food 
• Preparation method clear? • What restaurant? 
• Fat used? • If not a national fast food chain, 
• White, brown, enriched? describe the food in detail. 

• Size order of fries and other items? 
• Extra toppings on sandwich? 

c 
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Fats/Oils 
• Stick, tub, or liquid margarine? 
• Reduced-calorie or reduced-salt product? 
• Brand name? 

Fruit 
• Fresh, canned, or frozen? 
• With or without skin? 
• Small, medium or large (for whole fruit) 

or volume measurement (for cut fruit)? 

Meats 
• Preparation method? 
• Light or dark meat? 
• Raw or cooked? 

Medications 
• Type? 
• Dose? 

Sweets 
• Brand name and size? 
• Package weight? 
• Don't forget hard candy, chocolate, 

treats throughout the day. 

Vegetables 

• Raw or cooked? 
• Fresh, frozen, or canned? 
• Added fat or sauce? 

Fish 
• Water or oil packed? 
• Baked or fried? 
• With batter or without? 
• Type of fat added? 
• Raw or cooked weight? 
• Fresh or canned? 

Grains (e.g., rice, oatmeal, etc.) 
• Added butter, margarine, syrup, jam, or 

honey? 
• Volume, weight, or dimensions given? 
• How prepared (e.g., added water or 

milk)? 

Soups 
• Prepared with milk, water, or cream? 
• Low-sodium or regular? 
• Chunky or broth type? 

Supplements 
• Vitamin/mineral supplements? 
• Herbal supplements? 
• Type, brand name, amount? 

Table-added items 
• Added salt? 
• Butter/margarine? 
• Gravy? 
• Sugar? 
• Dressings or sauces? 

"Forgotten Foods" (often consumed 
between meals, and many people forget to 
write them down) 
• Crackers or cookies 
• Salty snacks (nuts, chips, cheesies, etc.) 
• Alcoholic beverages 
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Describing Portion Sizes 

Whenever possible, exactly measure the portions of foods and beverages you eat and drink over 
these three days (a portion is the amount of a particular food/beverage that you eat/drink). Using 
measuring cups and spoons and/or measuring the dimensions of a food will provide the most 
accurate estimation of size. However, there may be times when you cannot precisely measure an 
amount (e.g., you are at a restaurant). You may find these guidelines helpful in describing your 
portion sizes in those instances. 

A medium apple or peach is about 
the size of a tennis ball. 

1 cup of mashed potatoes, vegetables 
(e.g., broccoli), or pasta is about the 
size of your fist. 

3 ounces of meat is about the size 
and thickness of a deck of playing 
cards. 

1 ounce of cheese is about 
the size of 4 stacked dice. 

XA cup of ice cream is about 
the size of a tennis ball. 

1 teaspoon of butter (or peanut 
butter, or jam) is about the size of 
one die, or the tip of your thumb. 

1 ounce of nuts or hard candies is a 
small handful. 
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Remembering the following approximate measurements may come in "handy" when you 
are estimating your portion sizes: 

Length of Index Finger 
= diameter of a medium 
sized fruit (~ tennis ball) 

Tip of Thumb 
= 1 teaspoon 

Volume of Thumb 
= 1 Tablespoon 

Palm of hand 
; 100 grams (3 ounces) 
of meat, fish or poultry 



Date: Note: this is an example of the pages used to record foods and beverages (each Food Record contained 13 page) 

Time, Food or Beverage Description 
(brand name, type, how prepared, etc.) 

Amount Eaten Location 
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1. Was Day 1 (date: ) a typical day for you? 

• yes 

• no • If it was not a typical day, 
A) please specify how it was different: 

B) would you estimate that similar days would occur... 
• once a year or less often? 
• more than once a year, but less than once a month? 
• more than once a month, but less than once a week? 

2. Was Day 2 (date: ) a typical day for you? 

• yes 

• no • If it was not a typical day, 
A) please specify how it was different: 

B) would you estimate that similar days would occur... 
• once a year or less often? 
• more than once a year, but less than once a month? 
• more than once a month, but less than once a week? 

3. Was Day 3 (date: ) a typical day for you? 

• yes 

• no • If it was not a typical day, 
A) please specify how it was different: 

B) would you estimate that similar days would occur... 
• once a year or less often? 
• more than once a year, but less than once a month? 
• more than once a month, but less than once a week? 
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APPENDIX 13: Form for pilot-testing food record 

Three-day Food record Pilot Test: Feedback Form 

Please answer the following questions (adding comments whenever possible), and then return 
this form along with your completed Food Record in the stamped addressed envelope provided. 
Once the dietary analysis of your Food Record is complete (in roughly 6 weeks time), you will 
be sent a summary of the results. Candice will contact you shortly thereafter to answer any 
questions you may have about the dietary analysis. 

1. Did you find the Food record easy to use? 

1 2 . 3 4 5 
Not at all easy Very easy 

Why? 

2. Were the instructions on pages 2 and 3 of the Food Record helpful? 

1 2 3 4 5 
Not at all helpful Very helpful 

Why? 

3. Was the Food Item Checklist (on pages 18 and 19) helpful? 

1 2 3 4 5 
Not at all helpful Very helpful 

Why? 

4. Was "Describing your Portion Sizes" (on pages 20 and 21) helpful? 

1 2. 3 4 5 
Not at all helpful Very helpful 

Why? 
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5. Was enough space provided for you to record all the food items you consumed over the three 
days? 

Yes No 
Comments: 

6. Did you find it difficult to answer the questions on page 17? 

Yes No 

Comments: 

7. Was the Orientation Session (in which you were provided with instructions regarding how to 
complete the Food Record helpful? 

1 2 3 4 5 
Not at all helpful Very helpful 

Why? 

8. Were any telephone conversations you had with Candice (e.g., on the first day you were 
scheduled to complete the Food Record) helpful? 

1 2 3 4 5 
Not at all helpful Very helpful 

Why? 

9. Were your questions answered satisfactorily? 

Yes 

Comments: 

No 
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10. Did any questions occur to you during the days you were completing the Food Record (i.e., 
would you have liked clarification on points not mentioned in the orientation session or in 
telephone calls)? 

11. Did you find that maintaining the Food Record for these three days altered your dietary 
patterns in any way? (If so, how?) 

\ 

12. Did you find anything particularly useful? 

13. Did you find anything particularly challenging? 

14. What would you most like to learn from the dietary analysis of your Food Record? 

15. Any additional comments? 

Thank you very much for you time and effort in the pilot-testing of the Three-day Food Record. 
Your participation in this part of the research is greatly appreciated! 
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APPENDIX 14: Contents of Phase II package 

1. Two 3-litre urine collection containers 

2. A plastic measuring cup with which to collect urine 

3. A plastic funnel to transfer urine from the measuring cup to the collection container, if 
needed 

4. Study folder (including a summary of the tasks to be completed in Phase II, the 
participant's copy of the signed consent form, the Phase II questionnaire, two three-day 
food record booklets, written instructions for urine collection, fridge magnet with the 
participant's key Phase II dates) 

5. Measuring cups and spoons to be used during the three days for which dietary intake was 
recorded 

6. Three stamped addressed envelopes labeled with post-it reminders (one for returning the 
Phase II questionnaire, and two for returning the three-day food records) 

7. Two large padded envelopes for sending the complete urine collection to the laboratory 
for analysis, also labeled with post-it reminders (each contained a requisition form for the 
urine collection, labels to affix to the collection container(s), and a copy of the Daily 
Stress Inventory to be completed the morning the urine collection is over) 
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Contents of Your Phase II Package: 

1) Folder Containing: 
a. "Your Participation in Phase II" sheet 
b. Consent Form (original signed form stays with researcher, copy to you) 
c. Phase II Questionnaire (to be completed in the couple of days following 

your UBC visit and then returned to researcher in stamped addressed 
envelope) 

d. Instructions for 24-hour Urine Collection 
e. Two 3-day Food Record booklets 
f. Reminder magnet 
g. Business card with contact information 

2) Two orange 24-hour Urine Collection containers 

3) Plastic measuring cup for 24-hour Urine Collection 

4) Funnel to facilitate transfer of urine from plastic measuring cup to orange 
container 

5) A set of measuring cups and spoons for 3-day Food Record 

6) Two padded addressed envelopes for delivery of urine sample to VGH, each 
containing: 

a. a copy of the Research Analysis Requisition form (on which you will write 
the start/stop times for collection) 

b. a label to affix to the orange container indicating your name and the 
start/stop times for the collection 

c. a mini-questionnaire to be completed the morning on which the 24-hour 
urine collection ends (and then returned to Candice in a different 
envelope, along with the completed Food Record) 

7) Three stamped addressed envelopes for the return of materials to Candice: 
a. one for the return of the Phase II Questionnaire (to be done ASAP) 
b. one for the return of the first Food Record and the mini-questionnaire 

completed after the first 24-hour urine collection 
c. one for the return of the second Food Record and the mini-questionnaire 

completed after the first 24-hour urine collection 
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APPENDIX 16: Test-retest data for 78 postmenopausal women who completed the TFEQ-
R twice, at an interval of 4.1 ±1.9 months 

First ^ 4.1 ± 1.9 m o n t h s — S e c o n d 
administration administration 

Notes: This figure illustrates scores obtained by Phase II participants the first and second time 

they completed the TFEQ-R (note that some lines coincide because some participants obtained 

the same scores as other participants on both the first and second administrations, so the lines 
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between their first and second scores overlap). Scores on the TFEQ-R can range from 0 to 21, 

with higher scores reflecting higher dietary restraint. Women recruited to Phase II were 

classified as having high dietary restraint (TFEQ-R score > 13; dashed lines) or low dietary 

restraint (TFEQ-R score < 6; solid lines) on the first administration. No participant changed 

categories based on those score cut-offs on the second administration 4.1 ± 1.9 months later 

(range: 1-10 months). Thirty participants scored high both times and 30 participants scored low 

both times, and 15 participants obtained the exact same score on both administrations. 

Restraint groups in Chapter 2 were those recruited to the study (i.e., they were based on 

initial TFEQ-R scores). If a median split of TFEQ-R scores on the second administration had 

been used to categorize Phase II participants into high/low restraint categories instead, only four 

participants would have been differently classified (two high restraint participants would have 

been classified as low restraint and two low restraint participants would have been classified as 

high restraint). The results of our analyses would not have changed (for example, the difference 

in our primary outcome variable, urinary Cortisol excretion, would have been 245.4 ± 62.2 

nmol/day for the high restraint group versus 207.8 ± 68.6 nmol/day for the low restraint group, P 

= 0.02). Likewise, if we only consider data from the subset of 60 participants who scored high 

(> 13) or low (< 6) both times, the same result was obtained: 247.4 ± 64.0 nmol/day for 

consistently high restraint participants versus 201.9 ± 72.3 nmol/day for consistently low 

restraint subjects, P — 0.02. 
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APPENDIX 17: Historical leisure activity questionnaire 

Historical Leisure Activity Questionnaire 

Leisure 
Activity(s) 
and Code 

Time/Age Period Leisure 
Activity(s) 
and Code 

12-18 years (7 yr total) 19-34 years (15 yr total) 35-49 years (15 yr total) £ 50 years ( yrs total) 
Leisure 

Activity(s) 
and Code 

#yr mth/yr hr/wk #yr mth/yr hr/wk #yr mth/yr hr/wk #yr mth/yr hr/wk 

Please circle all activities done more than 10 times during lifetime. 

01 Jogging (outdoor, treadmill) 15 Football/soccer 28 Stair master 
02 Swimming (laps, snorkeling) 16 Racquetball/handball/squash 29 Fencing 
03 Bicycling (indoor, outdoor) 17 Horseback riding ' 30 Hiking 
04 Softball/baseball 18 Hunting 31 Tennis 
05 Volleyball 19 Fishing 32 Golf 
06 Bowling 20 Aerobic dance/step aerobic 33 Canoeing/rowing/kayaking 
07 Basketball 21 Water aerobics 34 Water skiing 
08 Skating (roller, ice, blading) 22 Dancing (square, line, ballroom) 35 Jumping rope 
09 Martial arts (karate, judo) 23 Gardening or yardwork 36 Snow skiing (X-country, Nordic trk) 
10 Tai Chi 24 Badminton 37 Snow skiing (downhill) 
11 Calisthenics/toning exercises 25 Strength/weight training 38 Snow shoeing 
12 Wood chopping 26 Rock climbing 39 Yoga 
13 Water/coal hauling 27 Scuba diving 40 Other 

14 Walking for exercise (outdoor, indoor at mall or fitness centre, treadmill) 

We modif ied the equation provided wi th the HLAQ to increase the accuracy of the estimates of 
t ime spent in physical activi ty: 

Equation as given: 
(yr participated in activity) X (months/yr) X (4 wk/month) X (hrs/wk) * (total yr in period);* (52 wk/yr) 

Because this results in a numerator containing a maximum of 48 weeks and a denominator containing 52 
weeks, we changed the underlined portion of the formula to 4V3 wk to correct for this (multiplying the 
result of the given formula by 52/48 also has the same effect as changing the weeks in the numerator). 
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APPENDIX 18: Boxplot showing two extreme outliers in estimates of physical activity from 
12-18 years of age 
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Time spent in physical activity 12-18 years of age 

Note: box length is interquartile range 

O = outliers (identified by SPSS as values which are 1.5-3 box lengths from the edge of the box) 
_|j = extreme outliers (identified by SPSS as values > 3 box lengths from the edge of the box) 

This figure illustrates the distribution of estimates for time spent in physical activity from 12-18 
years of age. We defined outliers as those values falling > 3.5 SD from the mean; these are the 
extreme outliers shown here. One or two such outliers were detected in 7 of 10 estimates of 
physical activity - the 10 activity estimates were 1) time spent in physical activity and 2) time 
spent in WBPA for each of five age periods (teens, young adulthood, mid-adulthood, later 
adulthood, weighted lifetime average). These outliers were excluded from analyses of 
associations with bone data. 
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APPENDIX 19: Associations between current BMD and estimates of activity including 
walking 

Lumbar spine (L1-4) BMD Mean proximal femora BMD 

Excluding 
walking 

Teens (12-18 years) 

Total activity (h/wk) 0.31** 

WBPA (h/wk) 0.30** 

Early adulthood (19-34 years) 

Total activity (h/wk) 0.15 

WBPA (h/wk) 0.12 

Mid-adulthood (35-49 years) 

Total activity (h/wk) 0.08 

WBPA (h/wk) 0.15 

Later adulthood (12 years - present) 

Total activity (h/wk) -0.06 

WBPA (h/wk) 0.04 

Including 
walking 

0.15 

0.07 

-0.14 

-0.13 

-0.09 

-0.061 

-0.18 

-0.12 

Excluding 
walking 

0.33** 

0.29* 

0.04 

-0.02 

0.07 

0.12 

-0.01 

0.09 

Including 
walking 

0.09 

0.01 

-0.27* 

-0.31* 

-0.11 

-0.07 

-0.19 

-0.12 

Notes: Because research has shown that H L A Q estimates of activity are more reliable when 
walking is not included, our primary analyses did not include time spent walking in estimates of 
physical activity. The associations between activity estimates and BMD when time spent 
walking is included are shown here for comparison. 

*P<0.05 **P<0.01 
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APPENDIX 21: Counter-balancing of scales in the six versions of the Phase I questionnaire 

Version Order of presentation of scales 

1st 2nd 3rd 4th 5th 6th 

A TFEQ SATAQ SPAS FCQ WLOC SE 

B SE TFEQ SATAQ SPAS FCQ WLOC 

C WLOC SE TFEQ SATAQ SPAS FCQ 

D FCQ WLOC SE TFEQ SATAQ SPAS 

E SPAS FCQ WLOC SE TFEQ SATAQ 

F SATAQ- SPAS FCQ WLOC SE TFEQ 

TFEQ: Three-factor Eating Questionnaire (measures dietary restraint, disinhibition, hunger) 

SATAQ: Sociocultural Attitudes towards Appearance Questionnaire (measures awareness and 
internalization of societal attitudes towards appearance) 

SPAS: Social Physique Anxiety Scale 

FCQ: Food Choice Questionnaire 

WLOC: Weight Locus of Control scale 

SE: Self-esteem Scale 

Note: The questionnaire included in Appendix 6 is a "version A" questionnaire. 
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APPENDIX 22: Descriptive characteristics for the total sample of survey respondents and 
comparisons of dieters and non-dieters and restrained and unrestrained eaters 

Total Dieting X 2 a P 3 Dietary Restraint X 2 b P" 
sample 

yes no high low 
Ethnicity 

White 936(87%) 489 (88%) 430 (88%) 453 (87%) 454 (89%) 
Chinese 63(6%) 28(5%) 33(7) 29(6%) 31(6%) 
Other 67 (6%) 41 (7%) 26 (5) 3.0 0.22 39 (8%) 27 (5%) 2.2 0.34 

Education 
< secondary school 331(31%) 174 (31%) 150 (31%) ' 163 (31%) 158 (31%) 
University/college 550(51%) 291 (52%) 249 (51%) 264 (51%) 270 (53%) 
Postgraduate 186(17%) 94(17%) 90(18%) 0.46 0.80 94(18%) 85(17%) 0.54 0.77 

Annual income 
< $35 000 309(29%) 153 (29%) 148 (32%) 139 (28%) 161 (33%) 
$25 001-50 000 243 (23%) 132 (25%) 107 (23%) 111 (22%) 122 (25%) 
> $50 000 467 (44%) 248 (47%) 212 (45%) 1.2 0.56 251 (50%) 205 (42%) 6.6 0.04 

Smoking Status 
Current 64(6%) 28(5%) 35(7%) 28(5%) 34(7%) 
Former 339(32%) 188 (34%) 145 (30%) 175 (34%) 157 (31%) 
Never 663(62%) 343 (61%) 308 (63%) 3.4 0.18 318 (61%) 321 (63%) 1.5 0.47 

Vegetarian 76(7%) 37(7%) .38(8%) 0.51 0.48 38(7%) 34(7%) 0.16 0.69 

Using HRT 175(16%) 92(16%) 82(17%) 0.01 0.91 87(17%) 86(17%) 0.002 0.97 

Notes: All values are presented as n (%). The only significant difference was in the distribution 
of restrained and unrestrained eaters in the categories for annual income. 

a Differences between dieters and non-dieters were examined by chi square (X2). 

b 2 

Differences between restrained and unrestrained eaters were examined by chi square (X). 



APPENDIX 23: Differences in demographic, lifestyle, and body weight variables in a subsample of 562 dieters and non-dieters 
in the upper or lower quartile for dietary restraint score 

Dieting Not dieting Dieting difference3 Restraint difference" 

Upper quartile 
restraint 

Lower quartile 
restraint 

Upper quartile 
restraint 

Lower quartile 
restraint 

n 202 90 93 177 

Age (years) 59.7 ±6.7 59.3 ± 6.6 60.6 ±6.3 59.9 ± 6.8 -1.1 (-2.3, 0.0) 0.5 (-0.7, 1.6) 

Menopausal age (years) 10.8 ± 9.0 11.6 ± 9.5 11.9 ±8.6 11.2 ±9.0 -0.7 (-2.3, 0.9) -0.1 (-1.7, 1.5) 

Height (cm) 162.9 ±6.6 164.1 ± 7.2 164.1 ±7.3 163.4 ±7.0 0.3 (-1.6, 0.9) 0.01 (-1.3, 1.3) 

Weight (kg) 68.0 ± 10.8 72.8 ±15.1 57.9 ± 7.2 62.7 ± 13.4 10.0 (8.0, 12.3)*** -4.5 (-6.8, -2.3)*** 

BMI (kg/m2) 25.6 ± 3.5 27.0 ±5.3 21.5 ±2.5 23.5 ±4.6 3.8 (3.2, 4.6)*** -1.6 (-2.4, -1.0)*** 

Exercise (h/wk) 4(2 .5-6 . ) 3 ( 1 - 4 ) 4 (2 .5 -6 ) 3 ( 1 - 6 ) 0.03 (-0.6, 0.9) 0.6 (-0.2, 1.2) 

Caffeine (cups/day) 2 (1 -3.5) 2 (1 - 3) 2 (1 -3.5) 2 (1 -3.5) -0.04 (-0.4. 0.3) -0.3 (-0.7, 0.1) 

Alcoholic beverages (/wk) 1 ( 0 - 4 ) 1 ( 0 - 3 ) 1 (0 - 4) 2 ( 0 - 7 ) -0.5 (-1.3, 0.4) -0.5 (-1.3, 0.2) 

Feelings about weight c 4.1 ±0.5 4.3 ±0.5 4.1 ±0.5 3.4 ±0.8 0.5 (0.4, 0.6)*** -0.07 (-0.2, 0.02) 

Notes: Data are presented as mean (SD) or median (interquartile range). Analyses of exercise, caffeine, alcohol, and feelings about weight 
included BMI as an additional covariate predictor variable. Missing values were excluded on a pairwise basis, so the exact n for each comparison 
varied. No interaction effects (i.e., a joint effect of dietary restraint and dieting) were detected. 

a Difference between dieters and non-dieters ( 9 5 % CI). 

b Difference ( 9 5 % CI) between highly restrained eaters (TFEQ-R score > 13) and highly unrestrained eaters (TFEQ-R score < 6 ) . 

c Responses fell on a 5-point scale (l=very underweight, 2=underweight, 3=about right, 4=overweight, 5=very overweight) 

* * * / > < 0.001 ' 
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APPENDIX 24: Self-reported and measured height, weight, and BMI in restrained and 
unrestrained eaters 

Total 
(n=78) 

Restrained 
(n=4D 

Unrestrained 
("=37) 

Height 

Reported (cm) 

Measured (cm) 

Difference (cm) 

Correlation 

Weight 

Reported (kg) 

Measured (kg) 

Difference (kg) 

Correlation 

BMI 

Reported (kg/m2) 

Measured (kg/m2) 

Difference (kg/m2) 

Correlation 

164.7 ± 7.6 

163.2 ±7.4 

1.3(0.4-3.1) 

0.96*** 

59.9 ± 6.1 

61.3 ±6.6 

-1.2 (-2.2--0.3) 

0.95 *** 

22.1 ±1.8 

23.0 ± 2.2 

-0.8 (-1.4--0.3) 

0.89*** , 

164.1 ±7.7 

162.6 ±7.3 

1.4 (0.4-3.3) 

0.96*** 

59.4 ± 6.5 

60.6 ± 6.8 

-1.3 (-1.9--0.5) 

0.97*** 

22.1 ± 1.8 

22.9 ± 2.0 

-0.9 (-1.4--0.3) 

0.92*** 

165.3 ±7.6 

163.9 ±7.5 

1.1 (0.2-3.0) 

0.97*** 

60.5 ± 5.7 

62.1 ± 6.4 

-1.2 (-2.4--0.03) 

0.92*** 

22.1 ± 1.8 

23.1 ± 2.3 

-0.7 (-1.5--0.2) 

0.87*** 

Notes: Data are presented as mean ± SD or median (interquartile range). Correlation is the 
Pearson correlation coefficient for the association between measured values and values based on 
self-report. Although the correlation between reported and measured weight appears to be 
somewhat stronger in the high restraint group, there was no group difference in the discrepancy 
between self-report and measured values either absolutely (t = -0.9, P = 0.37) or when expressed 
as a ratio (reported/measured) (/ = -0.8, P = 0.45). Both groups reported approximately 101% of 
their height value, and 98% of their weight value. The difference in reported versus measured 
BMI was also not significant between groups (/ = -0.6, P = 0.53). 

***P< 0.0001 



277 

APPENDIX 25: Reliability analyses for psychometric scales used in the Phase I 
questionnaire 

Reliability analysis was conducted for each TFEQ subscale (cognitive restraint, disinhibition, 
hunger) as well as each of the other psychosocial characteristics measured in the Phase I 
Questionnaire. A summary of the results of this analysis is presented below. 

Summary of Cronbach alpha results: 

Scale Cronbach's alpha 

TFEQ - Restraint subscale 0.81 

TFEQ - Disinhibition subscale 0.87 

TFEQ - Hunger 0.82 

Social Physique Anxiety Scale 0.93 

SATAQ - Internalization subscale 0.76 

SATAQ - Awareness subscale 0.70 

Rosenberg's Self-esteem Scale 0.79 

Weight Locus of Control Scale 0.58 

Food Choice Questionnaire - Health 0.79 

Food Choice Questionnaire - Mood 0.87 

Food Choice Questionnaire - Convenience 0.82 

Food Choice Questionnaire - Sensory Appeal 0.72 

Food Choice Questionnaire - Natural Content 0.87 

Food Choice Questionnaire - Price 0.80 

Food Choice Questionnaire - Weight Control 0.76 

Food Choice Questionnaire - Ethical Concern 0.76 

Further detail is provided in each of the following tables. Each table lists the items that form the 
subscale and indicates i) the correlation between each item and the total score for that construct, 
ii) the sample mean if an item were to be excluded from the calculation of the total score, and iii) 
Cronbach's alpha for the scale if an item were to be deleted. 

The analyses of TFEQ subscales were conducted on the TFEQ dataset prior to the replacement 
of missing values with the median. 

1. TFEQ - Cognitive restraint subscale (TFEQ-R) 

The internal consistency of the TFEQ-R in this sample was good, with a Cronbach's alpha of 
0.81. The mean score (including all items) was 9.9. 
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TFEQ Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

4. When I have eaten my quota of calories, I am usually 
good about not eating any more. 

0.18 9.5 0.81 

6. I deliberately take small helpings as a means of 
controlling my weight. 

0.43 9.4 0.80 

10. Life is too short to worry about dieting. 0.30 9.3 0.81 

14. I have a pretty good idea of the number of calories in 
common food. 

0.23 9.2 0.81, 

18. While on a diet, if I eat a food that is not allowed, I 
consciously eat less for a period of time to make up for 
it. 

0.37 9.5 0.80 

21. I enjoy eating too much to spoil it by counting calories or 
watching my weight. 

0.37 9.2 0.80 

23. I often stop eating when I am not really full as a 
conscious means.of limiting the amount that I eat. 

0.35 9.6 0.81 

28. I consciously hold back at meals in order not to gain 
weight. 

0.49 9.6 0.80 

30. I eat anything I want, any time I want. 0.43 9.2 0.80 

32. I count calories as a conscious means of controlling my 
weight. 

0.40 9.7 0.80 

33. I do not eat some foods because they make me fat. 0.44 9.6 0.80 

35. I pay a great deal of attention to changes in my figure. 0.36 9.3 0.80 

37. How often are you dieting in a conscious effort to control 
your weight? 

0.42 9.7 0.80 

38. Would a weight fluctuation of 5 lbs affect the way you 
live your life? 

0.30 9.6 0.81 

40. Do your feelings of guilt about overeating help you to 
control your food intake? 

0.47 9.6 0.80 

42. How conscious are you of what you are eating? 0.22 9.0 0.81 

43. How frequently do you avoid "stocking up" on tempting 
foods? 

0.31 9.2 0.81 

44. How likely are you to shop for low calorie foods? 0.43 9.3 0.80 

46. How likely are you to consciously eat slowly in order to 
cut down on how much you eat? 

0.32 9.7 0.81 

48. How likely are you to consciously eat less than you 
want? 

0.44 9.6 0.80 

50. On a scale of 0 to 5, where 0 means no restraint in 
eating (eating whatever you want, whenever you want it) 
and 5 means total restraint (constantly limiting food 
intake and never "giving in"), what number would you 
give yourself? 

0.55 9.5 0.79 
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2. TFEQ - Disinhibition subscale (TFEQ-D) 

The internal consistency of the TFEQ-D in this sample was good, with a Cronbach's alpha of 
0.87. The mean score (including all items) was 5.5. 

TFEQ Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

1. When I smell my favourite food, I find it very difficult to 
keep from eating, even if I have just finished a meal 

0.55 5.2 0.86 

2. I usually eat too much at social occasions, like parties 
and picnics. 

0.41 5.1 0.86 

7. Sometimes things just taste so good that I keep on 
eating even when I am ho longer hungry 

0.52 4.9 0.86 

9. When I feel anxious, I find myself eating. 0.61 5.1 0.85 

11. Since my weight goes up and down, I have gone on 
reducing diets more than once. 

0.52 5.1 0.86 

13. When I am with someone who is overeating, I usually 
overeat too. 

0.54 5.3 0.86 

15. Sometimes when I start eating, I just can't seem to stop. 0.64 5.3 0.85 

16. It is not difficult for me to leave something on my plate. 0.39 5.1 0.87 

20. When I feel blue, I often overeat. 0.66 5.1 0.85 

25. My weight has hardly changed at all in the last 10 years. 0.33 5.1 0.87 

27. When I feel lonely, I console myself by eating. 0.61 5.2 0.85 

31. Without even thinking about it, I take a long time to eat. 0.11 4.8 0.88 

36. While on a diet, if I eat a food that is not allowed, I often 
then splurge and eat other high calorie foods. 

0.56 5.4 0.86 

45. Do you eat sensibly in front of others and splurge alone? 0.51 5.4 0.86 

49. Do you go on eating binges though you are not hungry? 0.59 5.3 0.86 

51. To what extent does this statement describe your eating 
behavior? "I start dieting in the morning, but because of 
any number of things that happen during the day, by 
evening I have given up and eat what I want, promising 
to myself to start dieting again tomorrow." 

0.55 5.3 0.86 
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3. TFEQ - Hunger subscale (TFEQ-H) 

The internal consistency of the TFEQ-H in this sample was good, with a Cronbach's alpha of 
0.82. The mean score (including all items) was 4.1. 

TFEQ Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

3. I am usually so hungry that I eat more than three times a 
day. 

0.55 3.8 0.80 

5. Dieting is so hard for me because I just get too hungry. 0.59 3.8 0.80 

8. Since I am often hungry, I sometimes wish that while I 
am eating, an expert would tell me that I have had 
enough or that I can have something more to eat. 

0.52 4.0 0.81 

12. I often feel so hungry that I just have to eat something. 0.54 3.7 0.80 

17. At certain times of the day, I get hungry because I have 
gotten used to eating then. 

0.20 3.5 0.83 

19. Being with someone who is eating often makes me 
hungry enough to eat also. 

0.48 3.8 0.81 

22. When I see a real delicacy, I often get so hungry that I 
have to eat right away. 

0.37 3.9 0.82 

24. I get so hungry that my stomach often seems like a 
bottomless pit. 

0.57 4.0 0.80 

26. I am always hungry so it is hard for me to stop eating 
before I finish the food on my plate. 

0.55 4.0 0.81 

29. I sometimes get very hungry late in the evening or at 
night. 

0.36 3.8 0.82 

34. I am always hungry enough to eat at any time. 0.54 4.0 0.81 

39. How often do you feel hungry? 0.59 4.0 0.80 

41. How difficult would it be for you to stop eating halfway 
through dinner and not eat for the next four hours? 

0.42 3.8 0.81 

47. How frequently do you skip dessert because you are no 
longer hungry? 

0.17 3.9 0.83 

4. Social Physique Anxiety Scale 

The internal consistency of the Social Physique Anxiety Scale in this sample was very good, 
with a Cronbach's alpha of 0.93. The mean score (including all items) was 32.8. 
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Social Physique Anxiety Scale Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

1. I am comfortable with the appearance of my 
physique/figure, [reverse scored] 

0.72 29.8 0.92 

2. I would worry about wearing clothes that might make me 
look too thin or overweight.* 

0.52 29.7 0.93 

3. I wish I wasn't so uptight about my physique/figure. 0.69 30.5 0.92 

4. There are times when I am bothered by thoughts that 
other people are evaluating my weight or muscular 
development negatively. 

0.75 30.8 0.92 

5. When I look in the mirror, I feel good about my 
physique/figure, [reverse scored] 

0.70 . 29.6 0.92 

6. Unattractive features of my physique/figure make me 
nervous in certain social settings. 

0.73 30.6 0.92 

7. In the presence of others, I feel apprehensive about my 
physique/figure. 

0.77 30.9 0.92 

8. I am comfortable with how fit my body appears to others. 
[reverse scored] 

0.66 29.8 0.92 

9. It would make me uncomfortable to know others were 
evaluating my physique/figure. 

0.72 30.2 0.92 

10. When it comes to displaying my physique/figure to 
others, I am a shy person. 

0.65 29.9 0.92 

11. I usually feel relaxed when it is obvious that others are 
looking at my physique/figure, [reverse scored] 

0.59 29.3 0.92 

12. When in a bathing suit, I often feel nervous about the 
shape of my body. 

0.72 29.8 0.92 

5. Weight Locus of Control Scale 

The internal consistency of Weight Locus of Control Scale in this sample was low, with a 
Cronbach's alpha of 0.58. The mean score (including all items) was 8.4. 

Weight Locus of Control Scale Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

1. Whether I gain, lose, or maintain my weight is entirely up 
to me. [reverse scored] 

0.39 6.6 0.50 

2. Being at the right weight is largely a matter of good 
fortune. 

0.34 5.9 0.54 > 

3. No matter what I intend to do, if I gain or lose weight, or 
stay the same in the near future, it is just going to 
happen. 

0.34 6.2 0.54 

4. If I eat properly, and get enough exercise and rest, I can 
control my weight in the way I desire, [reverse scored] 

0.41 6.5 0.48 
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6. Sociocultural Attitudes towards Appearance Questionnaire - Internalization subscale 

The internal consistency of the Internalization subscale of the Sociocultural Attitudes towards 
Appearance Questionnaire in this sample was good, with a Cronbach's alpha of 0.76. The mean 
score (including all items) was 12.7. 

Sociocultural Attitudes towards Appearance Questionnaire Item-total Mean if item Cronbach's 
Item correlation deleted alpha if item 

deleted 

1. Women who appear in TV shows and movies project the 0.58 10.4 0.70 
type of appearance that I see as my goal. 

2. I believe that clothes look better on thin models. 0.50 9.6 0.72 

3. I do not wish to look like the models in the magazines. 0.44 10.2 0.74 
[reverse scored] 

4. I tend to compare my body to people in magazines and 0.55 10.4 0.71 
on TV. 

6. Photographs of thin women make me wish that I were 0.56 10.1 0.70 
thin. 

7. Sociocultural Attitudes towards Appearance - Awareness subscale 

The internal consistency of the Awareness subscale of the Sociocultural Attitudes towards 
Appearance Questionnaire in this sample was good, with a Cronbach's alpha of 0.70. The mean 
score (including all items) was 21.9. 

Sociocultural Attitudes towards Appearance 
Questionnaire Item 

Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

5. In our society, fat people are regarded as unattractive. 0.42 17.8 0.66 

7. Attractiveness is very important if you want to get ahead 
in our culture. 

0.54 18.0 0.63 

8. It's important for people to work hard on their 
figures/physiques if they want to succeed in today's 
culture. 

0.49 18.5 0.64 

9. Most people do not believe that the thinner you are, the 
better you look, [reverse scored] 

0.37 18.6 0.68 

10. People think that the thinner you are, the better you look 
in clothes. 

0.43 18.3 0.66 

11. In today's society, it's not important to always look 
attractive, [reverse scored] 

0.36 18.2 0.68 
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8. Rosenberg's Self-esteem Scale 

The internal consistency of Rosenberg's Self-esteem Scale in this sample was good, with a 
Cronbach's alpha of 0.79. The mean score (including all items) was 1.4. 

Rosenberg's Self-esteem Scale Item Item-total 
correlation 

Mean if item 
deleted 

Cronbach's 
alpha if item 
deleted 

1. On the whole, I am satisfied with myself. 0.47 1.2 0.77 

2. At times I think that I am no good at all. 0.52 1.2 0.76 

3. I feel I have a number of good qualities. 0.26 1.4 0.79 

4. I am able to do things as well as most people 0.40 1.3 0.78 . 

5. I feel I do not have much to be proud of. 0.48 1.3 0.77 

6. I certainly feel useless at times 0.53 1.1 0.76 

7. I feel that I am a person of worth, at least on an equal 
plane with others. 

0.36 1.3 0.78 

8. I wish I could have more respect for myself. 0.52 1.1 0.77 

9. All in all, I am inclined to feel that I am a failure. 0.54 1.3 0.77 

10. I take a positive attitude towards myself. 0.60 1.3 0.75 

9. Food Choice Questionnaire - Health Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.79. The mean summed score (including all 
items) was 20.1. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

9. Is high in fibre and roughage 0.78 17.0 0.78 

10. Is nutritious 0.76 16.5 0.76 

22. Contains a lot of vitamins and minerals 0.74 16.8 0.74 

27. Is high in protein 0.81 17.4 0.81 

29. Keeps me healthy 0.75 16.4 0.75 

30. Is good for my skin/teeth/hair/nails etc. 0.74 16.6 0.74 
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10. Food Choice Questionnaire - Mood Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.87. The mean summed score (including all 
items) was 13.2. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

13. Cheers me up 0.63 10.8 0.86 

16. Helps me cope with stress 0.72 11.2 0.84 

24. Keeps me awake/alert 0.56 11.1 0.87 

26. Helps me relax 0.78 11.2 0.83 

31. Makes me feel good 0.59 10.3 0.86 

34. Helps me to cope with life 0.76 11.2 0.83 

11. Food Choice Questionnaire - Convenience Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.82. The mean summed score (including all 
items) was 14.3. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

1. Is easy to prepare 0.65 11.3 0.77 

11. Is easily available in shops and supermarkets 0.51 11.1 0.81 

15. Can be cooked very simply 0.72 11.4 0.75 

28. Takes no time to prepare 0.66 11.9 0.76 

35. Can be bought in shops close to where I live or work 0.50 11.4 0.81 
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12. Food Choice Questionnaire - Sensory Appeal Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.72. The mean summed score (including all 
items) was 12.6. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

4. Tastes good 0.35 8.8 0.75 

14. Smells nice 0.60 9.7 0.60 

18. Has a pleasant texture 0.57 9.6 0.63 

25. Looks nice 0.56 9.8 0.63 

13. Food Choice Questionnaire - Natural Content Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.87. The mean summed score (including all 
items) was 9.3. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

2. Contains no additives 0.76 6.3 0.80 

5. Contains natural ingredients 0.71 6.0 0.84 

23. Contains no artificial ingredients 0.77 6.3 0.79 
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14. Food Choice Questionnaire - Price Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha o f 0.80. The mean summed score (including all 
items) was 8.2. Note that this mean score differs from that reported in the body o f the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors o f the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean i f item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

6. Is not expensive 0.68 5.5 0.69 

12. Is good value for the money 0.59 4.9 0.78 

36. Is cheap 0.67 5.9 0.70 

15. Food Choice Questionnaire - Weight Control Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.76. The mean summed score (including all 
items) was 8.7. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to. make the "mean i f item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

3. Is low in calories 0.65 6.0 0.61 

7. Is low in fat 0.56 5.6 0.70 

17. Helps me control my weight 0.56 5.9 0.71 
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16. Food Choice Questionnaire - Familiarity Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.73. The mean summed score (including all 
items) was 6.0. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

8. Is familiar 0.60 3.8 0.59 

21. Is like the food I ate when I was a child 0.45 4.4 0.76 

33. Is what I usually eat 0.63 3.8 0.54 

17. Food Choice Questionnaire - Ethical Concern Motive 

The internal consistency of the Health motive factor of the Food Choice Questionnaire in this 
sample was good, with a Cronbach's alpha of 0.76. The mean summed score (including all 
items) was 7.1. Note that this mean score differs from that reported in the body of the thesis, 
because mean scores for each food choice motive are typically obtained by averaging the items 
for each motive (which are scored between 1 and 4), as directed by the authors of the 
questionnaire. In the analysis presented in this appendix, the mean summed score is reported 
instead to make the "mean if item deleted" information meaningful. 

Food Choice Questionnaire Item Item-total Mean if item Cronbach's 
correlation deleted alpha if item 

deleted 

19. Is packaged in an environmentally friendly way 0.50 4.3 0.77 

20. Comes from countries I approve of politically 0.66 5.1 0.59 

32. Has the country of origin clearly marked 0.61 4.9 0.64 



APPENDIX 26: Self-reported dietary attitudes and psychosocial characteristics in a subsample of 562 dieters and non-dieters 
in the upper or lower quartile for dietary restraint score 

Dieting Not dieting Dieting difference3 Restraint difference6 

Upper quartile 
restraint 

Lower quartile 
restraint 

Upper quartile 
restraint 

Lower quartile 
restraint . 

n 202 90 93 177 

Dietary restraint 15.4 ± 2.0 4.8 ±1.3 15.0 ± 1.8 4.1 ± 1.5 0.6 (0.3, 0.9)*** 10.7(10.5, 11.0)*** 

Disinhibition 6.8 ±4.0 7.4 ±4.5 3.1 ±2.3 3.5 ±3.2 2.6 (2.0, 3.4)*** -0.1 (-0.7, 0.4) 

Hunger 4.7 ±3.5 5.3 ± 3.8 2.6 ±2.1 3.1 ±2.7 1.7(1.0,2.2)*** -0.4 (-0.9, 0.2) 

SATAQ - Awareness 22.7 ± 4.0 22.7 ±4.1 21.6 ±4.5 . 21.1 ±4.2 1.1 (0.2, 1.8)** -0.6 (-0.3, 1.2) 

SATAQ - Internalization 14.4 ±4.4 13.4 ± 5.0 12.6 ±4.3 11.4 ±3.8 2.1 (1.1, 2.9)*** 1.1 (0.2, 1.8)** 

Social physique anxiety 36.7 ± 10.3 37.4 ± 9.8 28.0 ±8.1 29.2 ± 8.8 5.5 (3.9, 7.3)*** 0.2 (-1.3, 1.7) 

Self-esteem 1 (0 - 2) 1(0-3) 0(0-1) 0 (0-2) 0.5 (0.1,0.9)** -0.3 (-0.6, 0.0)d 

Weight locus of control0 8.2 ±3.5 8.6 ±2.9 6.7 ±2.5 9.3 ±3.7 -0.1 (-0.7, 0.5) -1.3 (-1.8, -0.8)*** 

Notes: Data are presented as mean (SD) or median (interquartile range). All analyses included BMI as an additional covariate predictor variable. 
Missing values were excluded on a pairwise basis, so the exact n for each comparison varied. No interaction effects (i.e., a joint effect of dietary 
restraint and dieting) were detected. 

"Difference between dieters and non-dieters (95% CI). 

b Difference (95% CI) between highly restrained eaters (TFEQ-R score > 13) and highly unrestrained eaters (TFEQ-R score < 6). 

0 Interaction effect of dietary restraint and dieting status, P = 0.001 

d P = 0.05 **P<0M ***P<0.001 

oo 
oo 



APPENDIX 27: Differences in food choice motives between dieters and non-dieters and restrained and unrestrained eaters 

Dieting Not dieting Dieting difference3 Restraint difference13 

Restrained Unrestrained Restrained Unrestrained 

Health 3.5 ±0.4 3.2 ±0.5 3.5 ±0.4 3.2 ±0.5 0.05 (-0.01, 0.1) 0.2 (0.2, 0.3)** 

Familiarity 2.0 ±0.7 2.0 ±0.8 2.0 ±0.7 1.9 ±0.7 -0.03 (-0.1, 0.1) 0.1 (0.0, 0.2)* 

Convenience*1 2.9 ±0.7 3.0 ±0.7 2.8 ±0.6 2.7 ±0.7 0.1 (0.04, 0.2)** 0.04 (-0.04, 0.1) 

Mood 2.3 ±0.8 2.3 ±0.8 2.2 ±0.8 2.0 ±0.7 0.1 (0.02, 0.2)** 0.1 (0.02, 0.2)* 

Weight control0 3.3 ± 0.6 2.8 ±0.6 3.1 ±0.6 2.4 ±0.7 0.3 (0.2, 0.4)** 0.6 (0.5, 0.7)** 

Price 2.7 ±0.7 2.7 ±0.7 2.7 ±0.7 2.7 ±0.7 -0.1 (-0.2, 0.03) 0.01 (-0.1. 0.1) 

Natural content 3.1 ±0.8 3.0 ± 0.8 3.2 ±0.7 3.1 ±0.8 0.0 (-0.1, 0.1) 0.1 (0.0, 0.2) 

Sensory appeal 3.2 ±0.6 3.2 ±0.6 3.1 ±0.6 3.1 ±0.6 0.1 (0.0, 0.1) 0.0 (-0.1, 0.1) 

Ethical concern 2.4 ± 0.8 2.3 ±0.8 2.4 ±0.9 2.3 ±0.8 0.0 (-0.1. 0.1) 0.1 (-0.1, 0.2) 

Notes: Data are presented as mean (SD) or median (interquartile range). All analyses included BMI as an additional covariate predictor variable. 
Food choice motives were assessed with the Food Choice Questionnaire, and the score for each motive can range from 1 to 4, with higher scores 
reflecting greater importance attached to that motive. 

a Difference between dieters and non-dieters (95% CI). 

b Difference (95% CI) between highly restrained eaters (TFEQ-R score > 13) and highly unrestrained eaters (TFEQ-R score < 6). 

c interaction of dieting status and dietary restraint. 

*P<0.05 **P<0.01 

N > 
O O 
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APPENDIX 28: Univariate correlations between dietary restraint, BMI, age, other eating 
attitudes, and psychosocial characteristics 

TFEQ-R BMI Age exercise TFEQ-D TFEQ-H SATAQ-A SATAQ-I SPAS SE WLOC 

TFEQ-R 1.00 -0.006 0.14 0.050 0.06* -0.004 0.10*** 0.18*** 0.14*** -0.01 -0.05 

BMI 1.00 0.06 -0.17*** 0.50*** 0.31*** 0.15*** 0.07* 0.39*** 0.20*** -0.04 

Age 1.00 0.16*** -0.14*** -0.05 -0.10***, -0.14*** -0.17*** -0.13*** 0.03 

Exercise 1.00 -0.12*** -0.09*** -0.04 -0.08* -0.21*** -0.06 0.01 

TFEQ-D 1.00 0.66*** 0.25*** 0.31*** 0.57*** 0.38*** -0.06*** 

TFEQ-H 1.00 0.20*" 0.27*** 0.44*** 0.35*** -0.07*** 

SATAQ-A 1.00 0.38*** 0.36*** 0.22*** -0.01 

SATAQ-I 1.00 0.42*** 0.30*** 0.003 

SPAS 1.00 0.51*** -0.10*** 

SE 1.00 -0.07* 

WLOC 1.00 

Notes: Values shown are Pearson correlation coefficients. TFEQ-R: dietary restraint; TFEQ-D: 
disinhibition; TFEQ-H: hunger; SATAQ-A: awareness of sociocultural attitudes towards 
appearance; SATAQ-I: internalization of sociocultural attitudes towards appearance; SPAS: 
social physique anxiety scale; SE: self-esteem; higher scores reflect lower self-esteem; WLOC: 
weight locus of control 

*P<0.05 ***P< 0.001 
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APPENDIX 29: Descriptive characteristics which did not vary among weight history 
groups 

Characteristic Maintained 
weight 

(n = 350) 

Lost weight 
(n = 152) 

Gained 
weight 

(n = 384) 

Weight cycled 
(n = 169) 

X1 P 

Education 

^ Secondary school 108(31%) 48 (32%) 114(30%) 57 (34%) 

University/college 169 (49%) 73 (48%) 214(56%) 83 (49%) 

Postgraduate 71 (20%) 30 (20%) 55(14%) 29(17%) 7.4 0.29 

Annual income 

<$35,000 94 (28%) 47 (32%) 104 (29%) 59 (36%) 

$35,000-$50,000 85 (25%) 30(21%) 93 (26%) 31 (19%) 

>$50,000 157 (47%) 68 (47%) 163 (45%) 72 (44%) 6.2 0.40 

Currently use HRT 59(17%) 15(10%) 68(18%) 32(19%) 5.9 0.12 

Vegetarian 28 (8%) 12(8%) 22 (6%) 14(8%>) 2.0 0.58 

Notes: Data are presented as n (%). HRT = hormone replacement therapy. 
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APPENDIX 30: Aspects of dietary restraint, disinhibition, and hunger in postmenopausal 
women grouped according to 10-year weight history 

Total Maintain Lose Gain Cycle 

Dietary restraint 
Difference (95% Clf 

9.8 ± 4.4 9.1 ±4.3 11.1 ±4.6 
2.1 (1.2, 3.0)* 

9.3 ±4.2 
0.5 (-0.2, 1.2) 

10.9 ±4.4 
2.1 (1.2, 2.9)* 

Flexible control 
Difference (95% Clf 

3.5 ± 1.7 3.5 ± 1.7 3.9 ± 1.8 
0.5 (0.1,0.9)* 

3.2 ± 1.7 
-0.1 (-0.4, 0.2) 

3.7 ± 1.8 
0.4(0.02, 0.7)* 

Rigid control 
Difference (95% Clf 

3.0 ± 1.7 2.6 ± 1.6 3.4 ± 1.8 
0.8 (0.5, 1.2)* 

2.9 ± 1.7 
0.2 (-0.1, 0.5) 

3.5 ±1.7 
0.8 (0.5, 1.1)* 

Disinhibi t ion 
Difference (95% Clf 

5.5 ±4.1 3.5 ± 3.1 5.4 ± 4.0 
1.1 (0.5, 1.8)* 

6.7 ±4.3 
1.2 (0.7, 1.8)* 

7.1 ±4.1 
1.9(1.3, 2.7)* 

Habitual susceptibility 
Difference (95% Clf 

1.1 ± 1.4 0.5 ±0.9 1.1 +1.4 
0.4 (0.1, 0.6)* 

1.4 + 1.6 
0.3 (0.1,0.5)* 

1.7 + 1.5 
0.7 (0.5, 1.0)* 

Emotional susceptibility 
Difference (95% Clf 

1.1 ±1.3 0.7± 1.1 1.1 ± 1.2) 
0.2 (-0.02, 0.6) 

1.4 ± 1.3 
0.2 (-0.02, 0.4) 

1.3 ± 1.3 
0.2 (-0.1,0.4). 

Situational susceptibility 
Difference (95% Clf 

1.9+1.6 1.4 ± 1.4 1.8± 1.6 
0.2 (-0.1,0.5) 

2.3 ± 1.6 
0.3 (0.1,0.6)* 

2.3 ± 1.5 
0.4 (0.2, 0.8)* 

Hunger 
Difference (95% Clf 

4.2 ±3.3 3.2 ± 2.8 3.8 ±3.2 
0.3 (-0.3, 0.9) 

4.9 + 3.5 
0.7 (0.3, 1.2)* 

4.9 + 3.4 
0.9 (0.3, 1.5)* 

Internal locus 
Difference (95% Clf 

1.5± 1.8 1.2 ± 1.6 1.4 ± 1.8 
0.02 (-TX3, 0.4) 

1.8+1.9 
0.2 (-0.1,0.5) 

1.8 + 1.9 
0.3 (-0.02, 0.6) 

External locus 
Difference (95% Clf 

1.5± 1.5 1.1 ± 1.3 1.4 ± 1.4 
0.1 (-0.2, 0.3) 

1.9± 1.6 
0.3(0.1, 0.6)* 

1.8± 1.6 
0.3 (0.02, 0.6)* 

Notes: Scores are presented as mean ± SD. Scores can range as follows: dietary restraint range: 0 - 21; 
flexible and rigid control: 0 -7 ; disinhibition: 0-16; habitual susceptibility to disinhibition: 0 -5 ; 
emotional susceptibility: 0 - 3 ; situational susceptibility: 0 - 5; for hunger: 0-14; internal locus and 
external locus for hunger: 0 -6 . Higher scores reflect higher levels of that characteristic. All 
comparisons included age and BMI as covariates. Data for dietary restraint, disinhibition, and hunger 
were reported in Table 5.2, but are duplicated here to facilitate comparison with the sub-factors proposed 
by Westenhoefer and colleagues (1999) and Bond and colleagues (2001). 

, a Difference (95% CI) from weight maintainers. These differences were calculated with multiple 
regression and are based on covariate-adjusted means. 

* Bootstrap P < 0.05 for difference from maintained weight group. 
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APPENDIX 31: Results of multiple regression to determine predictors of current BMI in 
the total survey sample (n = 1071) 

Variable B (95% CI) P Ra Rzchange P 

Disinhibition 0.403 (0.323, 0.483) 0.373 0.252 0.252 <0.001 

Gain 2.88 (2.32, 3.45) 0.310 0.217 0.066 <0.001 

Social physique anxiety 0.089 (0.059, 0.119) 0.204 0.341 0.023 <0.001 

Age 0.112 (0.079, 0.145) 0.171 0.362 0.022 <0.001 

Cycle 1.80(1.10, 2.50) 0.147 0.375 0.013 <0.001 

Lose 1.05 (0.35, 1.75) 0.082 0.380 0.005 0.003 

Exercise -0.071 (-0.132, -0.009) -0.058 0.384 0.004 0.02 

Self-esteem -0.149 (-0.283, -0.015) -0.065 0.388 0.003 0.03 

Weight locus of control 0.082 (0.014, 0.149) 0.061 0.391 0.003 0.02 

Hunger -0.099 (-0.188,-0.010) -0.073 0.394 0.003 0.03 

Notes: Variables which did not enter the regression were: dietary restraint and menopausal age. 
The dummy variables coding 10-year weight history (lose, gain, cycle) were available for entry 
in this regression for the total sample, and each entered the equation (with a history of weight 
gain entering after disinhibition and accounting for 6.6% of the variance in BMI). This 
demonstrates that aspects of 10-year weight history are independent predictors of current BMI 
when effects of other psychosocial and demographic variables are considered in a sample of 
postmenopausal women with various weight histories, that disinhibition remains the variable 
which is the greatest independent predictor of current BMI and that other characteristics 
contribute to the variance as well. 
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T H E U N I V E R S I T Y O F B R I T I S H C O L U M B I A 

Food, Nutrition and Health 
Faculty of Agricultural Sciences 
2205 East Mall 
Vancouver, B .C . Canada V6T 1Z4 
Phone: (604)822-2502 
Fax: (604) 822-5143 

[Participant Name and Address Information] 

Dear [Participant], 

Thank you once again for your participation thus far in our study, "Dietary Attitudes, Stress, and Bone 
Health in Women Following Menopause." As you know, your last few tasks are approaching. Here is an 
outline of what remains, with some reminders of the most important points. 

1. Your second Three-day Food Record (scheduled for Sunday, June 6 to Tuesday, June 8): 
• Reminder: the instructions for completing the Food Record are located on pages 2 and 3 of the 

Food Record. Please take a few moments to review them prior to starting your Food Record, and 
call me if you have any questions. 

• For the three days you maintain the Food Record (i.e., Sunday, Monday, Tuesday), you will 
record everything you eat and drink in the Food Record booklet. Eat and drink as you normally 
would during those three days and record everything as accurately as possible in the Food 
Record. 

• Include recipes (with the total amount made by the recipe and the amount you ate) and labels for 
items in your Food Record, if applicable. 

• Don't forget to answer the questions on page 21 of the Food Record! (One question for each 
day). 

2. Your second 24-hour Urine Collection (this is scheduled for Monday, June 7): 
• Reminder: the instructions for completing the 24-hour urine collection are located on the yellow 

sheet in your study folder. Please review them prior to starting your 24-hour collection, and call 
me if you have any questions. 

• The 24-hour period for your urine collection starts when you get up on the morning of Monday 
June 7 to start your day, go the bathroom, and flush that first urine down the toilet. The time that 
you flush the first urine down the toilet is the "start time" for your 24-hour collection (write it 
down). Collect all the urine you excrete for the next 24 hours, using the measuring cup to collect 
it as you go to the bathroom and then pouring it into the orange collection container. Keep the 
orange container with the urine cool during the 24-hour collection (preferably in the fridge). 

• Your collection will end on Tuesday morning (June 8), when you go to the bathroom 
approximately 24 hours after your "start time" from the day before. Add this last urine to the 
orange container and write down this time as your "stop time." 

Continued on reverse... 



Eating a variety of nutritious foods contributes to a healthy diet. To help 
you assess the variety of your diet, your average intake over the 6 days 
you maintained a Food Record was compared to the recommendations 
contained in Canada's Food Guide to Healthy Eating (a copy of which is 
included in your blue folder). 

Canada's Food Guide 
recommends 

(servings per day): 

You averaged 

(servings per day): 

Grain Products 5 -12 2.4 

Vegetables and Fruit 5-10 
6.1 

(2.0 vegetable servings 
and 4.1 fruit servings) 

Milk Products 3 - 4 2.7 

Meat and Alternatives 2 - 3 1.8 

Other Foods 

(e.g. fats, oils, sweets) 
Use in moderation 10.9 

*please consult the back of the Food Guide for descriptions of what is considered a "serving" 

Grain products such as breads, cereals, rice, and pasta are important because they 
provide complex carbohydrates (starches). These are good sources of energy, 
especially in low-fat diets. They also provide vitamins, minerals, and fibre. 
*You may wish to consider increasing the number of servings of grain product you eat. 

Vegetables and fruits are important because they provide vitamins (such as vitamins A 
and C, and folate) and minerals (such as iron, magnesium, and potassium). They are 
naturally low in fat and sodium, and also provide good sources of fibre. 
*You are eating enough servings of fruits and vegetables. 

Milk products are important because they provide protein, vitamins, and minerals -
especially calcium. 
*You are consuming enough milk and dairy products (your calcium-fortified "So Good" 
soy milk was included in this, too, since each glass of soy milk provides approximately 
the same nutrients as a glass of milk). 

Meat and alternative products (such as beans, tofu and peanut butter) are important 
because they supply protein, B vitamins, iron, and zinc. 
*You may wish to consider slightly increasing your servings of meat or alternatives. 
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The most recent nutrition recommendations indicate that in order to meet 
your nutritional needs and minimize your risk for chronic disease, you should 
consume: 

45 - 65% of your total calories from carbohydrates 
Carbohydrates are important sources of energy. Some parts of your body (e.g. your brain) must 
use carbohydrates as their fuel! 

20 - 35% of your total calories from fat 
Fat is also an important source of energy, and it can help with the absorption of various vitamins 
and the development of tissues. There are several types of fat in the diet. "Monounsaturated" 
and "polyunsaturated" fats can help reduce blood cholesterol levels and lower the risk of heart 
disease. You may have heard of "omega 3" and "omega 6" fatty acids - these are both types of 
polyunsaturated fats. Other types of fat are not as healthy as the monounsaturated and 
polyunsaturated fats. "Saturated" fat, "trans fat" and "cholesterol" have no known benefit in 
preventing chronic disease. Although both plant and animal foods contain fat, animal foods tend 
to have a greater proportion of saturated fat (the type of fat that tends to be solid at room 
temperature). Choosing lower fat versions of these foods is thus recommended. 
It is recommended that you have 5 - 10% of your calories f rom polyunsaturated fat (this type 
of fat is found in canola oil, flaxseed oil, walnuts, and pumpkin seeds). A recommendation for the 
amount of monounsaturated fat is still being debated, and while it is recognized that healthy diets 
will contain some of the other fats (saturated fat, trans fat, cholesterol), it is recommended that 
the intake of those fats be kept as low as possible. 

10 - 35% of your total calories from protein. 
Proteins also supply energy to the body. In addition, they are important in the structure of cells 
and in the regulation of various processes. 

The only other source of calories in our diets is alcohol. Although vitamins and minerals are 
essential, it is only the so-called macronutrients (carbohydrate, protein, fat) and alcohol that 
contribute energy for your body to use as fuel. 

On average, your breakdown of calories was as follows: 

4% of calories 
came f rom alcohol 

came f rom tat 

6% polyunsaturated 

13% monounsaturated 

10% saturated 

(this falls within the 
recommended range of 

20 - 35% of your calories from 
fat, although you may wish to 

replace some of your saturated 
fats with polyunsaturated fats) 

12% of calories came 
f rom protein 

(this falls within the 
recommended range of 
10-

49% of calories came 
f rom carbohydrate 

(this falls within the 
recommended range 
of 45 -65%) 

*Overall, your breakdown of energy fell within the recommendations. 



To determine whether your diet was providing enough vitamins and minerals 
over the 6 days you maintained a Food Record, the nutrient content of the foods 
and beverages you consumed were compared to current recommendations. 

The following page illustrates the result of this analysis. 

Note that the first bar on the graph compares your dietary intake to recommendations 
for women of your age of average height and weight who have a light activity level. 
Because energy (calorie) requirements vary a great deal depending on your body size 
and activity level, this result should not be used to judge whether your caloric intake is 
appropriate. 

A better assessment of how much energy your body needs is provided by whether or 
not your body weight is being maintained. 

• If your weight is stable (i.e., you weigh more or less the same amount over 
time), then you are meeting your energy needs. In other words, if your weight 
stays about the same, then you are getting enough (but not too much) 
energy/calories from your diet. 

• However, if you are gaining - or losing - weight, your calorie intake is greater 
- or less - than what is needed for weight maintenance. If you do not wish to 
continue gaining or losing weight, you may decide to decrease (or increase) 
your calories in order to keep your weight stable. 

As you can see from the graph on the following page, you are meeting or exceeding 
the recommended intake for the majority of vitamins/minerals. However, your intake of 
both calcium and vitamin D falls short of recommended levels. (And while your 
consumption of both sodium and cholesterol appears "low" on the graph, that is a 
good thing!). Although your supplements serve as a good addition to help ensure you 
meet recommendations, you may wish to increase your dietary intake of calcium and 
vitamin D (since adequate dietary sources of vitamins/minerals are usually preferable 
to supplements). To help you increase your consumption of vitamin D and calcium 
from foods, you could consider increasing your consumption of: 

• Dairy products, tofu made with calcium sulfate, green vegetables such as 
bok choy, calcium-fortified juices and soy/rice beverages (all good sources 
of calcium) 

• Fatty fish (e.g., herring, mackerel, salmon, sardines) or vitamin D-fortified 
foods such as milk or soy/rice beverages (all good sources of vitamin D) 

Note that while supplements were not included in this analysis, you could add the 
contributions of your supplements to the "value" column on the graph to see what your 
intake would be from both foods and supplements. 
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26 [2182] 6 day summary 
Total Weight: 19505.61 g (688.03 oz-wt.) 

% comparison to: Female (51-70 years) 

Nutrient Value Goal % 0 
Basic Components- 4-
Calories 2193.24 119% i 
Protein 66.91 g 

139% 1 Carbohydrates 277.58 g 109% I 
Dietary Fiber 28.77 g 

111% 6 Fat - Total 87.80 g 153% I 
Saturated Fat 26.85 g 146% | 
Mono Fat 31.60 g 154% I 
Poly Fat 12.87 g,. 70% 1 
Cholesterol 136.75 mg 46% I 
Water 2778.45 g 
Vitamins 
Vitamin A RE 
Thiamin-Bl 
Riboflavin-B2 
Niacin-B3 
Vitamin-B6 
Vitamin-B12 
Vitamin C 
Vitamin D IU 
Folate 
Minerals 
Calcium 
Iron 
Magnesium 
Phosphorus 
Potassium 
Sodium 
Zinc 
Other Fats 
Omega 3 Fatty Acids 
Omega 6 Fatty Acids 
Other 
Alcohol 
Caffeine 

1848.05 RE 264% 
1.38 mg 125% 
1.77 mg 161% 

15.68 mg ' 112% 
1.69 mg 113% 
3.01 meg 125% 

258.32 mg 344% 
176.97 1U 44% 
271.27 meg 68% 

1072.95 mg 89% 
13.73 mg 172% 

428.68 mg 134% 
1256.59 mg 180% 
3689.37 mg 105% 
1487.61 mg 62% 

9.75 mg 122% 

0.64 g 
9.65 g 

Bar Graph 

100 

14.59 g 
227.42 mg 



Calcium and vitamin D are two important nutrients with respect to bone health. 

The booklet "Osteoporosis and You" (from the Canadian Osteoporosis Society) 
provides some information about calcium and vitamin D on its pages 6 through 11. Note 
that the Osteoporosis Society makes recommendations for calcium and vitamin D intake 
that are slightly higher that the general recommendations for healthy adults. 

A summary of the recommendations - and your average intake over the 6 days you 
maintained the Food Records - is summarized in the following chart: 

Recommended 
Adequate Intake 
for adults 51 - 70 
years of age 

Osteoporosis 
Society 
Recommendation 
(for adults over 
50 years) 

Your average 
intake 

Calcium 1200 mg/day 1500 mg/d 1072.95 mg/day 
Vitamin D 400 lU/day 800 lU/day 176.97 lU/day 

*lt would be a good idea to increase the amount of calcium and vitamin D in your diet by 
adding some calcium-rich foods and good sources of vitamin D (see the "Osteoporosis 
and You" booklet and "Calcium... Do You Get Enough?"pamphlet for suggestions). 
Calcium-fortified foods (such as calcium-fortified orange juice) may also be helpful. 

Your supplements will also enable you to meet the recommended calcium intake. It 
would be a good idea to continue using the supplement as you are now, by "dividing the 
dose" and consuming the supplement with food. By dividing your calcium supplement 
(taking one in the morning and one in the evening), you will absorb more calcium than if 
you took both at the same time. 

O n t h e nex t p a g e . . . 

To give you an idea of how the different items you had to eat or drink contributed to the 
calcium content of your diet, you can look at the graph on the following page. One day 
was selected from your Food Records, and the sources of calcium for that day are 
illustrated (from the item that provided the most calcium to the items that provided the 
least). 
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26 [2i82]Record#lDay#lCR 
Total Weight: 2864.58 g (101.04 oz-wt.) 

Sources & Amounts for Calcium 
Calcium 

Amount Food Item (mg) 0 8 15 23 
3/4 cup MILK, PART SKIM, 2% B.F. 222.51 23% SSI 
3/4 ciip SOY-BASED BEVERAGE, FLUID, ENRICHED 221.80 23% at 

4 tbs YOGOURT, PLAIN, <1% B.F. 102.90 11% 
5 tbs YOGOURt, FRUIT BOTTOM, 1% -> 2% B.F: 93.40 10% 
1 each Flour f ortilla-7-8 inch-RTB 61.25 6% wmm i . - , 2 piece BREAD, WHOLE WHEAT, TOASTED. SLICE 40.50 4% m i i 
4 oz-wt CHICKEN, GROUND, LEAN, CKD 28.08 . 3% ! . 

1/2 cup Campbell's V8 100% Vegetable Juice CAM 20.00 2% 
1/2 each Grapefruit-Raw, Medium FDA 20.00 2% 

1 piece CANDIES, TRUFFLES, PREP F/REC 18.60 2% 32 
1 tbs MILK, PART SKIM, 2% B.F. 18.54 2% 3 
4 each PRUNES, DRIED 17.14 2% 3 

1/2 oz-wt CREAM, SOUR, CULTURED, 14% B.F. 15.12 2% 3 
1/2 cup Post Banana Nut Crunch Cereal-RTE KFT 10:62 1% 1 

6 oz-wt ALCOHOLIC, BEER, REGULAR, 5% ALCOHOL.CAN 8.51 1% 1 
1 each Dried Date Plums-Each 8.50 1% ] 

3/2 cup TEA, HERB, BREWED 7.11 1% 1 
3/2 cup COFFEE, BREWED 7.10 1% i 

1 cup Water 4.73 0% . 
8 oz-wt Water 4.54 0% i 

1/2 oz-wt SAUCE, SALSA, RTS 4.25 0% i 1/2 each Banana-Medium-7" to 7 7/8" Long-Each 3.54 0% 
4 oz-wt Water . 2.27 0% 

1/2 oz-wt Diced Tomatoes-Cnd D L M 2.25 0% 
1/2 tbs SWEETS,'JAMS & PRESERVES 2.00 0% 
1/2 tbs Butter-Salted-Cup 1.68 0% 

1 tbs LIME JUICE, RAW 1.38 0% 
4 oz-wt CARBONATED DRINK, TONIC WATER (QUININE) 1.13 0% 
1 tsp White Granulated Sugar-Cup : 0.04 0% 

1/2 oz-wt Kraft Real Mayonnaise KFT 0 0% 
1 oz-wt ALCOHOLIC, GIN, 40% ALCOHOL 0 0% 

Total 949:50 100% 
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Pages 1 - 3 : Results for your "total body" 

T h e first 3 pages of the at tached report provide the resul ts of the "total body" port ion of 
the test . It breaks the body d o w n into compar tmen ts (e.g. , left a rm, left leg, left t runk, 
etc.) and indicates the compos i t ion of the body in e a c h of those areas. 

T h e fo l lowing def in i t ions m a y help you unders tand the informat ion prov ided: 

• BMD: Th is s tands for "Bone Mineral Densi ty" - the average concent ra t ion of bone 

minera l in the area of bone being measured . 

• T-score: Th is n u m b e r indicates the di f ference be tween your personal result and that 

of young heal thy w o m e n - 3 0 years old (i .e., w o m e n at their "peak bone mass" ) . T h e 

T-score is used to d iagnose osteoporos is and os teopen ia (if your T-score is be tween 

-1 and -2 .5 , you meet the cri teria for os teopen ia in that area; if it is less than -2.5, 

you meet the cri ter ia for os teoporos is in that area) . 

T h e T-score d i f ference is represented by s tandard ized units as i l lustrated: 

"Osteoporosis" "Osteopenia" Normal range 

< 1 1 1 1 1 r> 

-2.5 0 

Bone density is lower than young reference No difference Bone density is higher 
than young reference 

• Z-score: Simi lar to the T-score in that it c o m p a r e s your o w n personal measuremen t to o thers ' 

- but in this case, the compar i son is m a d e to other w o m e n the same age as you ( instead of the 

y o u n g "peak bone mass" va lue) . If your Z-score is a posit ive number (i.e., it is above zero) , 

then your bone densi ty is relat ively greater than o ther w o m e n of your age . If your Z-score is a 

negat ive number (i.e., it is less than zero a n d has a "-" in f ront of it), then your bone densi ty is 

less than other w o m e n of your age, o n average . 

• BMC (g): Th is s tands for "Bone Mineral Content " - the absolu te amoun t of bone mineral in the 

part icular sect ion of bone be ing m e a s u r e d . 

• Area (cm 2 ) : Th is indicates the s ize (area) of the bone being measured . 

• Tissue (%Fat): T h e percentage of fat in the musc le t issue in that a rea . 

• Region (%Fat): T h e percen tage of fat in that a rea as a who le ( includes the fat in musc le t issue 
as wel l as other fat in the a rea be ing measured ) . T h e average % fat va lue (depend ing o n age) 
is - 3 5 - 3 8 % (shown by the darkest curved l ine on the graph on page 3) . 

• Tissue (g): T h e weight of the t issue in that a rea (in g r a m s ) . 

• Fat (g): T h e weight of the fat in that a rea (in g rams) . 

• Lean (g): T h e weight of the lean t issue in that a rea (in g rams) . 

Your personal result for your " total body" bone mineral density is indicated by the 
whi te square in the graph on the f irst page. As you can see, your bone densi ty fal ls in 
the " n o r m a l " range for the total body. 
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Pages 4 - 5 : Results for your "lumbar spine" 

T h e next two pages (pages 4 and 5) provide the results of the bone densi ty scan of 

the " lumbar spine" ( i .e., the lower port ion of the spine at the base of your back) . This 

is one of the si tes that is of ten m e a s u r e d for the d iagnos is o f os teoporos is . 

A s you can see o n the g raph on page 4, personal results can fall in one of three ranges: 

"no rma l " (i.e., bone minera l dens i ty is in the desi red range) , "os teopenia" (i.e., bone mineral 

densi ty is lower than wha t is cons idered normal ) , or "os teoporos is " (i.e., bone densi ty is low 

and risk for f racture is increased) . 

Your personal result is indicated on that graph by the whi te box. As you can see, your 
bone densi ty fal ls in the " n o r m a l " range at the lumbar spine. 

Please keep in mind that the re ference point for wha t is cons idered "normal " is the bone mineral 

densi ty of y o u n g heal thy w o m e n at the age of - 3 0 years , and all w o m e n will lose bone mass as 

they age . T h e T-score va lues c o m p a r e your bone densi ty to this young re ference ( the T-score is 

used for the d iagnos is of os teoporos is and os teopen ia : a T-score less than -2.5 meets the cri teria 

for os teoporos is a n d a T-score be tween -1 and -2.5 wou ld be cons idered os teopen ia) . 

Y o u m a y f ind the in format ion in the booklet "Osteoporos is and Y o u " (specif ical ly the def ini t ions 

on page 5) helpful in unders tand ing these dif ferent categor ies . 

T h e Z-score va lues c o m p a r e your personal results to other w o m e n at the same age. If your Z -
score is a positive n u m b e r (i.e., a b o v e 0) , then your bone densi ty is relatively greater than other 
w o m e n of your age . If your Z-score is a negative number (i.e., it is less than 0 and has a "-" in 
f ront of it), then your bone densi ty is less than other w o m e n of your age. 

In the table be low the g raph on page 4, the "Reg ion" (e.g. , " L 1 " , "L2", "L1-L2" etc.) refers to the 
m e a s u r e m e n t for the speci f ic ver tebra l body (or bodies) in your spine. You c a n see that the 
image of your o w n spine s h o w s the areas fi l led by the four ver tebral bodies measured dur ing this 
part of the s c a n . 

L1 
(i.e., lumbar sp ine ver tebra l body # 1 ) 

L2 
(i.e., l umbar sp ine ver tebra l body #2 ) 

L3-L4 
( i .e., lumbar spine ver tebrae # 3 and #4 ) 
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Pages 6-7: Results for your hips 

The next two pages (pages 6 and 7 - the last pages of the report) provide the 
results of the bone density scan of your hips. This is also one of the sites 
often measured for the diagnosis of osteoporosis. 

The presentation of these results is formatted in much the same way as the results for 
your lumbar spine. The graph on page 6 shows where your personal measurements fall 
(you will notice that there are two white squares on this graph - one representing each 
of your left and right hip). Again, the T-score values compare your result to that of 
healthy young women, and the Z-scores compare your personal results to other women 
of your age. 

Your personal result as indicated on the graph by the white boxes indicates 
that your bone density falls in the "normal" range in both hips. 

The chart on the last page breaks down the results of the scan of your hip into the 
various regions measured there as well. The values of greatest interest are the last four 
- the total BMD value for the left hip, the total BMD value for the right hip, the mean 
value (which is the average BMD value for both of your hips), and the difference (which 
indicates how different the value for one hip is from the other). This information is also 
presented in the chart under the picture of your hips on page 6 . 

Please bring your physician the second copy of these results. He/she will be able to 
answer questions you may have about the clinical implications of these results. 

If you have any questions about any of this information - or anything in your personal 
results package - please do not hesitate to contact me! 


